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UNITED STATES PATENT OFFICE 
DRIVE UNIT FOR AUTOMATIC WASHING 

MACHINES 

Hyman D. Brotman, Detroit, Mich., assignor, by 
mesne assignments, to Horton Manufacturing 
Company, Fort Wayne, Ind., a corporation of 
Indiana, 

Application May 29, 1947, Serial No. 751,424 

1. 
The invention relates to machines for Washing 

clothes and it has particular relation to an auto 
matic type of machine which has a predeter 
mined cycle of Operations. 

In certain respects the invention is related to 
those embodied in my copending applications for 
patent Serial No. 573.362, filed January 18, 1945, 
and Serial No. 639,065, filed January 4, 1946, now 
Patent No. 2,468,919, Which are also directed to 
automatic washing machines. In those cases, 
the washing machine includes a clothes receiving 
cylinder which is rotated in one direction through 
a plurality of revolutions and then in the other 
direction through a plurality of revolutions and 
this operation is continued through the Washing 
and rinsing Stages. After completion of the last 
rinsing operation, the cylinder is rotated at a 
relatively high speed in one direction for the pur 
pose of drying the clothes. The same principle 
of operation is embodied in the present inven 
tion in that the cylinder is first rotated in one 
direction and then in the other through the 
washing and rinsing stages and then is rotated 
in one direction only at a relatively high speed 
for drying the clothes. 

Cone object of the present invention is to pro 
vide an improved washing machine of this type 
wherein an improved drive unit is provided for 
effecting the periodic reversing rotation of the 
cylinder, 
Another object of the invention is to provide 

an improved construction of drive unit having 
improved means for causing the driven shaft of 
the cylinder to be reversely rotated during a cer 
tain period of the machine operation and then 
to be rotated in one direction at high speed for 
drying the clothes. 
Another object of the invention is to provide 

an improved clutching arrangement for shifting 
from the slower reversing rotation to the drying 
higher Speed in a quick and rapid manner and to 
shift from the high speed to the reversing rota 
tion in a Slower manner. 
Another object of the invention is to provide 

an improved cam control means for governing 
the flow of water to the tub of the machine and 
the temperature thereof so that there will be 
less wear on the cams. 
Another object of the invention is to provide 

an improved means for preventing the flow of 
Water into the washing machine tub except when 
the motor driven drive shaft is rotating at a pre 
determined speed. 
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Other objects of the invention will become a)- 
parent from the following specification, from the 55 

24 Claims. (C. 4-318) 
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drawings relating thereto and from the claims 
hereinafter set forth. 
For a better understanding of the invention 

reference may be had to the drawings wherein: 
Figure 1 is a side elevational view, with certain 

parts broken away and other parts shown in Sec 
tion, of a washing machine drive unit and aSSo 
ciated parts constructed in accordance with one 
form of the invention, 

Fig. 2 is a cross-sectional view taken Substan 
tially along the line 2-2 of Fig. 1. 

Fig. 3 is a cross-sectional view taken substan 
tially along the line 3-3 of Fig. 2. " . 

Fig. 4 is a cross-sectional view taken substan 
tially along the line 4-4 of Fig. 2. . . 

Fig. 5 is a cross-sectional view taken substan 
tially along the line 5-5 of Fig. 2. - 

Fig. 6 is a CrOSS-Sectional view taken Substan 
tially along the line 6-6 of Fig. 4. 

Fig. 7 is a cross-sectional view taken substan 
tially along the line 7-7 of Fig. 4. - - 

Fig. 8 is a cross-sectional view taken substan 
tially along the line 8-8 of Fig. 2. 

Fig. 9 is a cross-sectional view taken substan 
tially along the line 9-9 of Fig. 2. 

Fig. 10 is a cross-sectional view taken substan 
tially along the line O-O of Fig. 9. 

Fig. 11 is a cross-sectional view taken substan 
tially along the line fi-fi of Fig. 9. 

Fig. 12 is a cross-sectional view taken Substan 
tially along the line. 2-2 of Fig. 9. 

Fig. 13 is a cross-sectional view taken substan 
tially along the line 3-13 of Fig. 9. 

Fig. 14 is a croSS-Sectional view taken Substan 
tially along the line 4-4 of Fig. 9. 

Fig. 15 is a CrOSS-Sectional view taken Substan, 
tially along the line 5-15 of Fig. 9. 

Fig. 16 is a CrOSS-Sectional view taken substan 
tially along line 6-6 of Fig. 1. 

Fig. 17 is a Cross-sectional view taken substan 
tially along the line 7-7 of Fig. 2. 

Fig. 18 illustrates a development of the water 
control cam and fingers adapted to cooperate 
therewith. 

Fig. 19 is an end view of the developed cam as 
shown by Fig. 18. 

Referring to Figs. 1 and 2, the drive unit illus 
trated is indicated at 0 and this unit generally 
includes a motor and a casing 2 secured to a 
bracket 3. This bracket at its lower end is sup 
ported on a rod f which in turn is pivotally an 
chored in the lower part of the washing machine 
cabinet so that the entire drive unit may Swing 
about the axis of the rod. It will be observed that 
the casing 2 is pivotally connected as indicated 
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at 6 to the lower part of the bracket 3 and that 
it is adjustably connected as indicated at 8 to 
the upper part of the bracket. The motor has 
a pulley 9 engaged by a belt 20 and this belt in 
turn is trained about a similar pulley 2 drivingly 
connected to a shaft 22 extending into the CaS 
ing 2. 
Now referring to Fig. 2 in particular, the shaft 

22 is journaled in bearings 25 and 26 in opposite 
walls of the casing 2 and the bearing 25 is held 
in a removable retainer 27 which is of Sufficient 
size that the entire shaft assembly may be with 
drawn along with the retainer from the casing. 
This retainer has a flange 28 on its outer end 
which may be suitably secured by screws to the 
casing. Within the casing the shaft 22 has a 
pinion 30 keyed thereto and this pinion meshes 
with a large gear 3 loosely journaled on a driven 
shaft 32 extending through the casing wall. It 
will be noted that the gear 3? has a hub 33 and 
that this hub is journaled in a bearing 34 located 
in the wall of the casing. The outer end of the 
Shaft 32 is drivingly connected to a large pulley 
35 and this pulley is adapted to engage a belt, 
which in turn is to be trained about a pulley on 
the shaft of the washing machine cylinder. 
The gear 3 on its inner face has circumfer 

entially arranged teeth. 37 adapted to be engaged 
by teeth 38 on one end of a clutch element 39 hav 
ing a splined connection with the shaft 32 as 
indicated at 40. From this it is evident that if 
the clutch element 39 is so moved as to cause the 
teeth 37 and 38 to engage, the pulley 35 will be 
driven whereas if the clutch is shifted so as to 
disengage the teeth, the gear 3? will turn idly 
on the shaft 32. It might be mentioned at this 
time that when the gear 3 f is driving the shaft 
32 the Washing machine cylinder is being rotated 
at its high or clothes drying speed. 
Now directing attention to Figs. 2, 4 and 15th 

shaft 22 within the casing has a worm portion 42 
which meshes with a worm wheel 43 keyed to a 
shaft 44 as indicated at 45. Directing attention 
particularly to Fig. 4, one end of the shaft 44 is 
journaled in a bearing 46 located in a retainer 
element 48 secured by screws 49 to the casing. 
The other end of the shaft is journaled in a bear 
ing 50 mounted in an integral boss portion 5 of 
the casing. The arrangement is such that upon 
removing the retainer 48, the shaft assembly can 
be installed or removed as the case may require. 
A pair of gears 52 and 53 are journaled on the 

shaft 44, although preferably a bronze sleeve or 
bushing 54 will be located on the shaft within 
each gear. The two gears 52 and 53 mesh with 
the teeth of a ring gear 56 which has a hub por 
tion 57 journaled on the inner end of the driven 
shaft 32. This hub portion is also journaled in a 
bracket portion 60 integral with the Casing and 
therefore the inner end of the shaft 32 is Sup 
ported in this manner. The end of the hub por 
tion 51 has teeth 6f adapted to engage similar 
teeth 62 on the inner end of the clutch element 
39 and from this it follows that if the clutch ele 
ment 39 is shifted out of engagement with the 
large gear 3?, so as to cause the teeth 6 and 62 
to engage, the ring gear 56 will be placed in driv 
ing relation to the driven shaft, 32. It is also 
evident that if the gear 52 drives the ring 56, the 
Shaft 32 will be driven in one direction, whereas 
if. the gear 53 drives the ring gear, the shaft 32 
will be driven in the opposite direction. 

In order to connect gears 52 and 53 to the shaft 
44, Spring clutches 65 and 66 are provided respec 
tively and these are disposed on the shaft be 
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4. 
tween the gears. The gear 52 has a portion of 
Smaller internal diameter which is journaled on 
the bearing sleeve 54 on the shaft and a portion 
68 of larger internal diameter which receives sew 
eral convolutions of the spring 65. The end of the 
Spring within the portion 68 of the gear is bent 
to provide an axial projection 79 which extends 
into a keyway or axial slot in the gear So that the 
Spring as an entity always rotates with the gear. 
The remainder of the spring is disposed within a 
Sleeve having an internal diameter correspond 
ing to the internal diameter of the gear portion 
68 and this sleeve, as best shown by Fig. 7, is 
pinned to the shaft 44 by a pin 2 so that the 
Shaft positively drives the sleeve at all times. 
Similarly the gear 53 is journaled on a bearing 
sleeve 54 on the shaft 44 and has an enlarged 
portion 75 receiving several end convolutions of 
the Spring 66. This spring also has an axial pro 
jection which extends into a keyway or slot in 
the gear so that the spring and gear rotate to 
gether. The remainder of the spring is disposed 
Within the sleeve T. 
Between the two springs a reciprocatory key 

80 is disposed within the sleeve and this key has 
projections 8 and 82 on its ends which are adapt 
ed to move respectively into end engagement with 
the springs 65 and 66. If the projection 81, for 
instance, is moved against the end convolution. 
of Spring 65 the extreme end of the spring wire 
Will be engaged by the projection 8 and this will 
cause the spring to unwind or expand into fric 
tional engagement with both the sleeve and the 
gear portion 68. This will drivingly connect the 
sleeve and gear portion and then the sleeve, 
Spring and gear will rotate together. If the key 
80 is shifted in the other direction, the projec 
tion 82 will correspondingly engage the end of 
the wire in spring 66 and will cause this spring 
to unwind and expand and in this way the gear 
53 will be driven by the sleeve. It is to be un 
derstood that the end of the wire in each spring 
Will be cut Substantially in the plane of the spring 
axis So that the end face of the wire will engage 
the projection in a substantially full surface 
ilae. 
The key 8 has a leg 83 which extends outward 

ly through an axial slot 84 in the sleeve and the 
outer end of this leg is connected to the base of a 
clutch shifting ring 86 encircling the sleeve. 
Shifting of the clutch ring along the sleeve thus 
Will cause one spring or the other to drive its re 
Spective gear and it follows that reversing rota 
tion may be imparted to the shaft 32 by shifting 
the clutch ring. 
In order to shift the clutch ring 86, a Swingable 

arm 8 is provided and this arm, as best shown 
by Fig. 7, is formed from laminations 89 and 90. 
At one end the two laminations are spread apart 
and straddle the clutch ring and the ends of the 
straddling portions have rollers 92 disposed be 
tween the annular ribs on the ring. The arm 8 
is pivoted at its opposite end on a pin 94 supported 
on a bracket element 95, which in turn is secured 
by Screws 96 to the casing. It might be noted 
that the casing has an access opening 9 which 
also accommodates the arm and bracket and that 
this opening is normally closed by a cover 98 
also secured by Screws 96 to the casing. 
In order to Swing the arm 8 about its pivot 94 

a reciprocatory member 100 extends between the 
laminations 89 and 90 and has an open end slot 
Of straddling a pin f O3 connecting the lamina 

tions. This slot allows relative movement be 
tween the arm and the reciprocatory member 
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While still holding then in assembled relation 
ship. As shown by Fig. 6, the reciprocatory mem 
ber 90 intermediate its ends has a slot 5 which 
receives a bridge element 6 having a slot in 
itS edge embracing the edge of the reciprocatory 
member at that end of the slot next to the arrin 
87. One end of the bridge 96 is connected to one 
end of a coil Spring C and the other end of this 
Spring is connected to the pin 3 on the arm 8. 
The opposite end of the bridge C6 is connected 
to One end of Spring 2 and the opposite end of 
this Spring is connected to a pin 3 which is 
fastened to the casing. It should be evident in 
viewing Fig. 6, that if the member 3 is shifted 
to the left, the arm 8 will Swing about its pivot 
through tensioning of the spring 3 and that 
return movement of the member 9 and arm 
will be effected by the spring 2. 
MoVement of the reciprocatory member 3 in 

a direction Which tensions the springs and 2 
is effected by a can 5 disposed on a shaft 
journaled in bearings and 8 in the casing. 
The latter bearing is disposed in a retainer 9 
Secured by ScreWS 2 to the casing and this ar 
rangement perits insertion and removal of the 
Shaft and part thereof. The can 3 is secured 
by a pin 2 to a Worim gear 23 keyed to the 
Shaft and consequently if the shaft, rotates the 
can turns. The reciprocatory member has an 
elongated opening 2 through which the shaft, 
f 6 extends and the end of the member has a pin 
f25 provided with a can engaging roller 26. The 
can is SO Shaped as to cause, at each half revolu 
tion thereof, a reverse movement of the member 

SO that it is shifted first in One direction and 
then in the other direction, with the understand 
ing of Course that the nember is shifted positive 
ly by the cam in one direction and returned by 
the Spring 2 in the other direction. A coil 
Spring 30 on the shaft between the bearing 
and the member serves to hold the member 
in proper position on the shaft. Rotation of the 
Shaft 6, as best shown by Fig. 4, is effected by 
means of a Worm thread 32 on the end of the 
Shaft 4 Which engages the Worm gear 22. 
With respect to controls in general, it has been 

mentioned heretofore that the driving shaft, 33 
carrying the pulley 35 is adapted to be driven first 
in One direction and then in the other in the event, 
the clutch element 39 is in one position and then 
to be driven in one direction only at high speed 
When the clutch element is in its other position. 
Shifting of the clutch eleinent at predetermined 
times Will be effected automatically so that the 
cylinder in the tub will be rotated reversely at, cer 
taintines and then in one direction at high speed 
at other times. Furthermore, with respect to 
shifting of the clutch element, it is desirable that 
it not be shifted to effect high speed rotation of 
the cylinder except at a time when the cylinder 
in itS phase of reversing rotation is turning in the 
same direction it is to turn in the high speed 
rotation. Again the tub must be drained of water 
at predetermined times and fresh water must be 
introduced at predetermined times. It is neces 
sary als0 to enable Varying the temperature of the 
Water So that with different kinds of clothes, a 
different temperature of water may be used. Fin 
ally, it is necessary to stop the machine automati 
cally at the end of its cycle. These various con 
trols are effected by means of cams mounted on a 
can shaft. Which is driven at a very slow rate of 
Speed, approximately one revolution in 40 nin 
utes, and this part of the mechanism now Will be 
described, 
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Referring to Fig. 9, the cam shaft is indicated 
at 40 and the ends of the shaft are journaled 
in bearings 4 and 42 disposed in retainer 
plates 43 and 44 fastened by screws to opposite 
Walls of the casing. This shaft has a worm 
Wheel 46 keyed thereto as indicated at 4 and 
this worm wheel as shown in Fig. 6, particularly, 
meshes With a Worm 49 on the shaft S and is 
driven by this WOrm. The Shaft 4 has a drain 
can 50, a cam 5 which may be called a 
Synchronizing can, a high Speed control can 
52 and a low speed control cam 53. The 
cans 5), 52 and 53 have openings fitting 
a portion of the can shaft having a flat 54 So 
that these cams are directly driven by the shaft. 
The CanS are held in a SSembled relation. On this 
portion of the shaft by means of a Snap ring 
55 disposed in a groove 56 in the shaft, spacing 

sleeve elements 57, 58 and 59, and a nut 60 
on a threaded portion of the shaft and engaging 
the cam 59. The can 5, however, is turnable 
relative to the shaft and is adapted to be driven 
through a play-permitting, resilient connection 
as Will be described hereinafter. 

Directing attention now to Fig. 10, the cam 
S engages a roller 65 provided on the lower 

end of a plunger 66 projecting through the 
casing Wall and the external end of this plunger 
engages an arm 67 pivoted on the casing as 
indicated at 58. This arm is pivotally connected 
to a rod E 69 at a point indicated at and the 
rod at its lower end carries a disk type valve . 
The valve is disposed in a valve casing 72 hav 
ing a valve seat 3 and normally the Walve is 
urged to valve seating or closed position by a 
spring it which encircles the rod and at one 
end engages the valve. At its other end, the 
spring engages cap 75 threaded on the valve 
casing and having an opening through which 
the valve rod slidably extends. 
Above the valve the valve casing is connected 

to a conduit 7 which leads to a drain. Below 
the valve the casing is connected to a conduit 
18 and as best shown jointly by Figs. 1 and 16, 
the conduit is connected to a pump casing 9 
which in turn is connected to the bottom of a 
Washing machine tub 8C. The pump casing 
has a funnel shaped portion 8. With its larger 
end coinciding with an opening in the tub and 
such larger end is suitably secured to the tub 
such as by bolts 82. Within the pump Casing, 
a rubber rotor 83 is carried by a metal sleeve 
8 and this rotor has rubber blades Suitably 

spaced from the periphery and sides of the cas 
ing so that the rotor may turn idly. When re 
quired. The sleeve 84 is slidably splined on one 
end of a shaft, 85 journaled in the wall of the 
casing and this shaft in turn is connected to a 
flexible shaft 86 which leads to the main drive 
shaft 22, as seen in Fig. 2. At this point the 
flexible drive shaft is drivingly connected to shaft. 
22 by means of a screw 8. 
The pump casing, as seen in Figs. 1 and 16, is 

normally closed by a disk 88 having spaced 
projections 89 at its outer edge and the pump 
casing has a turned over flange 9 forming a 
channel for receiving Such projections. At 
spaced locations, the flange 90 has gaps so that 
the projections 39 may be inserted through the 
gaps and then the disk turned SO as to bring the 
projections under the flange. In this way the 
disk may be locked in place and yet be moved 
by turning it until the projections 89 are dis 

5 posed in the gaps in the flange 90. Removal 
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of the disk permits removal of the pump rotor 
and cleaning it as required. 

It is evident from this description that the 
pump is driven at all times while the machine 
is in operation but that water will not drain 
unless the drain valve 7 f is open. The latter 
is opened at predetermined times by high parts 
9, 92 and f 93 on the cam 50 and at other 

times it is closed, as will be considered presently 
in relation to other cam operations. 
Now referring to Fig. 12, the cam is is shown 

as having a substantially long high part 94 and 
shorter high parts 95 and 96. These higher 
parts of the cam are adapted to interfere with 
or obstruct movement of an arm 97 which, as 
best shown by Fig. 6, is welded to the reciproca 
tory member 100. Viewing Fig. 6 with the high 
parts of the cam 51 in mind, it is evident that 
if the arm 97 is held at the left side of the 
cam 5 by a high part of this cam, the Inenber 
OO will be held in its left hand position, with 

the corresponding clutch spring 65 energized and 
driving the gear 52. Therefore, as long as any 
high part of the cam 5 f is in a position ob 
structing movement of the arm 97 to the right 
or to its full line position as seen in Fig. 6, the 
spring 65 alone will be expanded. 
The cam 5 as previously stated rotates rela 

tive to shaft 40 and it is driven by means of 
a spring 200 connected at one end to a pin 20f 
on the cam 52. While the other end of the Spring 
is connected to a pin 202 on the cam 5. The 
pin 20 is disposed in a slot 203 in cam 5 so as 
to permit a certain amount of play or relative 
rotative movement between the two cams. If it 
be assumed that the arm 97 is in its right hand 
position as seen in Fig. 6 so that it is projecting 
axially past cam 5 and is thus disposed be 
tween two of the high parts of the can, the cam 
will be driven through the spring 290 without 
any interference from arm 97. During this time 
the arm 97 will shift axially back and forth 
with the reciprocatory member 00 and the cyl 
inder in the Washing machine will be reversed 
periodically. Now if the cam 5 in its forward 
movement engages the arm 97 at a time when 
the latter is projecting axially past the can, 
the cam will stop although the cam 52 Will con 
tinue moving since the spring 200 and play will 
permit this. Then as soon as the arm 97 shifts 
to the left and clears the cam, the energized 
spring 200 will quickly advance the cam 5f a 
short distance so as to throw the high part of 
the cam in front of the arm 97. From this time 
on the arm 97 cannot return until the high 
part of the cam moves past it. 

It will be brought out hereafter that the high 
part of the cam will thus interfere with return 
movement of the arm 97 only at a time when 
cam 52 is about to shift the clutch element 39 
into its high speed position. In other words, just 
before the clutch element 39 is to be shifted into 
its high speed position, the arm 97 will be held 
in its left hand position by a high part of can 
f53 so that the spring clutch 65 will be driving 
gear 52. The direction of the drives are Such 
that when the spring 65 is driving gear 52 the 
shaft 32 is rotating in the same direction as it 
will rotate when the high speed gear 3 is driv 
ing the shaft 32. From this it follows that the 
cam 5 and the arm 97 act to hold the clutch 
spring 65 in operative condition just before the 
clutch element is shifted so that the high speed 
rotation will be a continuation of the iOW Speed 
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It might be mentioned further that the high 
part of the cam holds the spring 65 in operative 
position until after the clutch element is again 
shifted to interrupt high speed rotation. So that 
the low speed drive, effected when the high Speed 
drive is interrupted, will be in the same direction 
as the direction of cylinder rotation. 

Referring to Figs. 9 to 14, the means for shift 
ing the clutch element 39 comprises a yoke 205 
straddling the clutch element and having rollers 
26 at opposite sides disposed in the channel of 
such element as indicated at 207. This yoke in 
cludes arms 298 and 209 which are keyed to a 
rocker shaft 20 by means of a flat 2 and Such 
shaft is journaled in bearing bracketS 22 and 
23 secured by screws 24 and 25 to the casing. 
It may be noted that the two arm portions are 
journaled on the shaft at opposite ends of the 
bracket 23 So that the clutch shifting yoke is 
axially positioned on the rocker shaft in this Way. 
As best shown by Fig. 11 in conjunction with 

Fig. 14, a bifurcated arm 28 is journaled on the 
shaft 2: So that it turns relative thereto and 
this arm has a can roller 29 engaging the pe 
riphery of the cam 53. Intermediate its ends, 
the arm 2 8 has a hump 220 which abuts a head 
22 of a plunger 222 extending through a cup 
like sleeve 223. This sleeve is Secured in the 
folded portion of a bifurcated arm 224 keyed to 
the shaft 2) by the flat 2 . A coil spring 225 
on the plunger and abutting the base of the 
sleeve and the head 22, urges the head 22 into 
engagement with the hump 229 at all times. A 
pin 2 extending through the plunger is adapted 
to engage the base of the sleeve and limit Out 
Ward movement of the plunger. 
A like arm. 226 journaled on the rocker shaft 

2 9 carries a roller 227 engaging the periphery 
of can 52. This arm has a hump 228 engag 
ing a spring pressed plunger 229 on an arm 230 
which is also keyed to the rocker shaft by the 
flat 2. The arm. 226 and the arm 238 are the 
same as the arm 28 and arm. 224 except that 
they are disposed at diametrically opposite sides 
of the rocker shaft and therefore pressure on 
the plunger 229 tends to turn the rocker shaft 
and shift the clutch element 39 into its high 
Speed position, whereas preSSure on the plunger 
22 tends to turn the rocker shaft in the op 
posite direction to Shift the clutch element into 
its low speed position. By compressing one 
spring plunger or the other, the clutch element 
thus can be shifted between those two positions. 
The can 52 has a long high part 24) and shorter 
high parts 24 and 242 and these represent re 
spectively a long period where the cylinder is 
being rotated at high speed in the drying of the 
clothes and two shorter high speed spins used 
in rinsing the clothes. The can 53 has a long 
high part 244 and shorter high parts 245 and 
24 and these represent respectively periods when 
the low speed reversing operation of the cyl 
inder is occurring. The longer high part 244 
represents the main or principal washing stage 
while the shorter high parts 245 and 246 repre 
sent the Stages When rinsing occurs. Between 
these high parts, the cam has lower parts for 
allowing the roller 29 to drop thereinto and this 
is true of the can 52 and its roller 22. The 
cans are So arranged that generally speaking 
the high part of one can is in contact with its 
roller while the other cam has a low part, in 
engagement with its roller. As the parts are 
shown in Figs. 11 and 13, the clutch is in its high 

rotation which occurred through this spring 65. 75 Speed position with the roller 227 engaged by the 



9 
high part 240 of the cam 52 and the roller 219 
engaged by a low part of the cam 53. 
The arm 265 has an extension 250 which as 

best shown by Fig. 14, has a bent over end or 
projection 25 disposed in the plane of an es 
capement disk 252 which is pinned to the shaft 
f40 by a pin 253. As shown by Fig. 11, this es 
capement disk has a long high part 255 and 
smaller high parts 256 and 257 and between such 
high parts the disk has lower parts allowing the 
projection 25 to drop thereinto. It might be 
observed that while the projection 25 is on a 
high part of the disk the clutch shifting arm 
205 will have to remain in its low speed position 
and that it cannot leave this position until the 
projection reaches a lower part of the disk. The 
purpose of the escapement disk and finger 25 
is to prevent shifting of the clutch element 39 
from the low to the high speed position until the 
cam roller 227 is fully on a high part of cam 52 
and the spring pressed plunger 229 is fully loaded 
so that the clutch element may be shifted rap 
idly. As shown in Figs. 11 and 13, the machine 
is in the final drying and the clutch element is 
in its high speed position, with roller 219 on 
a low part of cam f 53 and roller 227 on high 
part. 240 of cam 52. Thus the plunger 229 is 
loaded while the plunger 22 is relatively un 
loaded. If the cams continue to turn in the di 
rection indicated by the arrows, the roller 29 
begins to ride up upon the incline approaching 
the high part 244 of cam 53 and thus the plunger 
222 becomes gradually loaded. As the loading of 
plunger 222 builds up, the clutch element 39 
slowly shifts towards its low speed position and : 
then as soon as roller 2 9 is on the high part 
244 of cam 53, the roller 227 drops off of the 
high part 240 of cam 52 and the clutch element 
completes its shifting movement into its low 
speed position. As this occurs, the finger 25i is 
lifted and then is travelling over the high part 
255 of the escapement disk 252. 
As will be described presently the machine 

stops automatically after this drying operation 
at high speed and after the clutch element is 
shifted back to low speed position. However, if 
the operation continued, as it would when the 
machine again is operated, the roller 227 would 
continue to ride over the lower part of cam 52 
while the roller 29 would ride over the high part 
244 of cam (53. Then when the high part 24f of 
cam 52 reaches roller 227 it loads the plunger 
229 but due to the fact that the finger 25, is 
still on the high part 255 of the escapement disk, 
the clutch element will not be shifted. Just be 
fore the finger 25 drops off of the high part 255 
of the escapement disk, the roller 29 drops off 
of the high part 244 of cam 53 and then when 
the finger drops off of the high part of the es 
capement, the clutch element is rapidly shifted 
into its high speed position by the fully loaded 
plunger 229. 
This much of the cam operation has been con 

sidered at this time so that it will be understood 
that the clutch element shifts slowly from high 
to low speed position, whereas it shifts rapidly 
from low to high speed position. - - 
The flow of water into the tub is controlled by 

a thermostatic valve indicated generally at 260 
in Fig. 2 and this valve may correspond substan 
tially to the valve shown in my copending appli 
cation, Serial No. 573,362, filed June 18, 1945. In 
such a valve a cold water line 26 is provided 
which may be connected to an ordinary water 
line in the home and hot water line 262 is pro 
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vided which may be connected to a source of hot 
water under pressure. The valve includes two 
mixing chambers controlled thermostatically so 
that from these chambers respectively water may 
be drawn at approximately 100 degrees F. and 
140 degrees F. Water flows from either cham 
bér, as the case may be, to the tub through a con 
duit 263. . . . . . . . . . . . ." 

With particular reference to Fig. 17 in con 
jurietion with Fig. 2, two valves 264 and 265 are 
provided for respectively opening the mixing 
chambers mentioned, to the pipe 263. Each of 
these valves includes a slidable stem 266 sup 
ported by a valve easing element 267 and a wall 
of the main casing and the stem is normally 
urged into valve closing position by a spring 268. 
The stem includes a conical end 270 adapted to 
open or close a valve opening 27 and when the 
stem is moved against the action of the spring, 
the opening 27 is uncovered so that water may 
flow to conduit 263. The principal difference 
between this type of valve and those shown in 
the other applications for patent is that the valve 
is urged to a closed position by a spring and 
this is desirable because the water supply is cut 
off from the tub most of the time and it is pref 
erable to have the cam open the valve against 
the spring during the shorter periods as against 
holding the valve closed against the spring dur 
ing the longer periods. - 
As shown by Figs. 2.17 and 18, together, the 

valve stems are adapted respectively to be shifted 
to open positions by channel shaped arms 275 
and 276 each of which straddles its valve stem 
and engages a recessed portion 277 thereof. 
Each arm is pivoted on the casing as indicated at 
278 and the two arms terminate in fingers 279 
and 280 disposed for engagement with the pe 
riphery of a cam sleeve 28, slidably keyed on the 
camshaft 40 as indicated at 282. 
The developed cam is shown in Figs. 18 and 19 

so that the operation thereof will be better un 
derstood. This cam has a cylindrical or smooth 
surface except for projections 285, 286 and 287 
adapted to engage the fingers on the arms. With 
the cam in the position as shown by Fig. 18, the 
finger 280 on the one arm will engage all three 
projections 285,286 and 287 and each engage 
ment will open the valve 264 and allow water at 
the 100 degree temperature to flow. If the eam is 
shifted to the right a short distance so as to cause 
the projection 285 just to clear the finger 280, it 
is evident that the latter finger will engage only 
the projections 286 and 287 while the finger 279 
will engage the projection 285. Under these cir 
cumstances water at 140 degrees F. would flow 
into the tub when the finger 279 is engaged by 
the projection 285 but thereafter the water that 
will flow will be at the low temperature because 
the projections 286 and 287 would engage only 
the finger 280. It might be mentioned that water 
at one temperature or the other will be desired 
for the washing stage but in the two succeeding 
rinsing operations, water at the lower tempera 
ture ordinarily is desired. -- - - - - - - - - - - - - - - 

The cam 281, as best shown by Fig. 9, has an 
annular groove 290 engaged by one end of an 
arm 29 projecting into the casing and pivoted 
thereon as indicated at 292. The outer end of 
the arm is engaged by a stiff wire 293 leading to 
an external point on the washing machine cabi 
net, and it follows that the cam may be shifted 
from one position to the other by pushing and 
pulling this wire, 
As seen in Fig. 9, stopping of the machine 
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through control of the motor may be effected by 
a projection or cam element 300 on the cam Shaft 
f 40 which is adapted to engage a plunger 30 
slidably extending through the casing. The outer 
end of this plunger engages a contact element 
302 forming a part of a micro-Switch 303 which 
is mounted on a bracket 304 secured to the cas 
ing. Insulating parts will be used as required 
to avoid short circuiting. As indicated in the 
applications previously mentioned, the machine 
may be started by means of a relay circuit Which 
is closed manually when it is desired to start the 
machine. This relay circuit is held closed until 
the cam element 300 passes the plunger 30 and 
then the micro-switch is closed and the relay cut 
out. When the cam element again reaches the 
element 30 the micro-switch is opened and the 
motor StopS. 

In order to prevent a continued flow of water 
into the tub in the event the motor should stop 
for any reason while water is flowing into the 
tube, a centrifugal control is provided in the 
Water line as shown by Fig. 2. The Water line 
263 coming from the thermostatic valve pre 
viously described is connected to a valve casing 
305 and within this casing a tube 306 is provided 
Which in turn is connected to a rubber conduit 
30 leading to the upper part of the tub. The 
end of the tube 306 is adapted to engage a rub 
ber disk 308 extending across the casing 305 and 
this disk has a central opening 309 adapted to be 
closed by a conical end 30 on a valve stem 3 i. 
A Spring 32 around the valve stem 3 urges it 
to closed position. The stem 3 projects 
through the casing wall and at its inner end has 
a receSS 33 engaged by one end of a bellcrank 
34. This bellcrank is pivoted intermediate its 
ends as indicated at 35 and its opposite end is 
bifurcated and engages a disk 3.5 rotating on the 
main drive shaft 22. The disk 36 houses and 
contains a Series of balls 317 which in turn en 
gage a disk 38 also on the shaft. Both disks are 
adapted to be moved along the shaft so as to 
move the bellcrank about its pivot and open the 
valve by a pair of opposed bellcranks 320 and 32 
pivoted to the Shaft by a pin 323 and having their 
inner ends abutting the disk 38. The other ends 
of the bellcranks have weights 325 and 326 and 
when the shaft 22 is rotating, these weights move 
OutWardly and this in turn Swings the bellcrank 
34 and opens the valve. As soon as the shaft 
22 stops rotating, the Spring 3f2 will close the 
Valve and cause the weights to move in against 
the Shaft. 
With respect to the general operation of the 

machine, it should be Said initially that the war 
ious cams are shown in the positions which they 
occupy during the drying stage. For instance 
the drain cam as shown in Fig. 10, has its high 
part 9 holding the drain valve open and as 
seen in Figs. 11 and 13, the clutch element 39 is 
in its high speed position with the roller 29 on a 
low part of cam 53 and the roller 22 on the 
high part 240 of cam (52. The finger 25 on 
the escapement arm is on a low part of cam. 252. 
Furthermore, as will be apparent in Fig. 12, the 
arm 97 is prevented from moving because of 
high part 94 on cam 5 and thus the clutch 
spring 65 is maintained in expanded condition. 

Operation of the machine in this drying stage 
Will continue until the roller 22 in Fig. 13 drops 
off of the high part 240 of cam 52 and the roller 
29 rides up on the high part 244 of cam 53. 
This will cause the clutch element 39 to move to 
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12 
cul's, the high part 255 of the escapement cami 
252 moves under the finger 25 of the escape 
ment arm. 250. When the clutch element moves 
to its low speed position, the arm 97 (Fig. 12) 
On the reciprocatory member G is still locked 
out by the high part 94 of cam 5 and thus the 
Washing machine cylinder Will continue running 
in the same direction as it would in the drying 
Stage, but, of course, it will have slowed down 
after the shift of the clutch element and will now 
be running at Slow, washing speed. Approxi 
mately at this time, that is after the clutch ele 
ment has Shifted, the cam 300 on the camshaft 
as seen in Fig. 9, will have opened the switch 303 
and the motor will stop. The clothes may now 
be removed. 
With the machine in a stopped condition, the 

drain valve is still open, the thermostatic valves 
Opened by can 28 are both closed and the cen 
trifugally controlled valve 30, is closed. If it is 
now desired to use the machine, the clothes are 
placed in the cylinder and then the relay switch 
is closed to start the motor. The cylinder is ini 
tially driven in its washing stage since the long 
high part 244 of cam 53 will be in engagement 
with the roller 2 9 as viewed in Fig. 11, while the 
roller 227 will be in engagement with the long 
low part of cam 52 as viewed in Fig. 13. Soon 
after the motor starts running, the cam 50 
closes the drain valve 7 and the cam 28 causes 
one or the other of fingers 279 and 280, as seen 
in Fig. 18, to move its arm about the pivot there 
for and this causes the corresponding inlet valve 
to open and allows the water to flow into the tub. 
With the motor running, the centrifugally 
opened valve 30 will be opened and it might be 
mentioned here that even if the cam 28 caused 
One of the inlet valves to open before the motor 
got up to any Substantial speed, the centrifugally 
controlled valve would still prevent water from 
entering the tub until the motor had reached a 
predetermined Speed. After the motor is run 
ning, the cam 5 allows the lockout arm 97 to 
drop off of the high part 94 of the cam as viewed 
in Fig. 12, and then the lockout arm and the re 
Ciprocatory member 00, controlling the revers 
ing rotation, are free to reciprocate in accord 
ance With the operation of cam 5 as seen in 
Fig. 4. 

Reversing rotation of the cylinder now occurs 
for a predetermined time considered necessary 
for Washing the clothes as for example for a pe 
riod of 15 minutes. The amount of water enter 
ing the tub is governed by the length of the pro 
jection 285 of the cam 28 as seen in Fig. 18 and 
the amount will be sufficient for proper washing 
action. 
At the end of the washing stage, the high part 
93 on the drain valve cam (Fig. 10) opens the 
drain valve and water drains from the tub and 
through the constantly driven drain water pump. 
Approximately when the water has drained from 
the tub the lockout arm 97 is locked out against 
return by the high part 95 of cam 5 and then 
shortly after this, the operation of cams 52, 53 
and 252 causes the clutch element 39 to shift 
into its high Speed position. A short period of 
high Speed operation now occurs to throw off 
the wash water. After this short period of high 
Speed operation the roller 29 rides up on the 
high part 246 of cam 53 and then as the roller 
227 rides off of the high part 24 of cam 52, the 
clutch element shifts back to its low speed posi 
tion. At this time the arm 97 is still locked 

its low speed position, and shortly after this oc- 75 out by the high part 95 of cam 5 and then 
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shortly after the shift of the clutch element, the 
arm 97 clears the high part 35 and allows the 
reciprocatory member 33 to move. At about this 
time also the drain valve has closed as the roller 
65 drops between the two high parts 92 and 
93 of can 50 and furthermore, fresh water 

enters the tub as the projection 236 engages the 
finger 230 on the thermostatic valve control arm 
276. Water now enters the tub for a short period 
of time and reversing rotation of the cylinder 
occurs for the purpose of rinsing the clothes. 
At the end of this rinsing period, the drain Valve 
opens again and shortly afterward the clutch 
element 39 is shifted into its high Speed position 
and a second short high Speed Spin occui's for 
throwing off the rinse water. 

Following this second high speed spin of sihort 
duration, the drain valve again closes, the clutch 
element is shifted back to its low Speed position, 
fresh water enters the tub as the projection 28 
on cam 28 engages the finger 288 and then a 
second rinse occurs during which time the cylin 
der is reversely rotated. After this second rinse, 
the drain valve opens and remains open for the 
drying stage, and then after the Water is Sub 
stantially drained fron the tub, the clutch ele 
ment is shifted into its high speed position for 
the purpose of drying the clothes. This final 
high speed spin occurs for a substantial period of 
time and as mentioned previously, the various 
cams are shown in the positions they occupy 
during this drying Stage. 
Although only one form of the invention has 

been illustrated and described in detail, it will be 
apparent to those skilled in the art that Various 
modifications may be made without departing 
from the scope of the claims. 
What is claimed is: 
1. A drive unit for a washing machine coin 

prising a driven shaft, a pair of driving shafts 
for alternately driving the driven shaft, drive 
means for driving one driving shaft at a slow 
rate compared to the other, means for alter 
nately connecting the two driving shafts to the 
driven shaft and including a shiftable clutch 
member, a driven camshaft, and means for shift 
ing the clutch member in opposite directions 
including a cam on the cam shaft for shifting 
the clutch member in one direction, and a second 
can on the shaft for shifting the clutch member 
in the other direction. 

2. A drive unit for a washing machine Com 
prising a driven shaft, a pair of driving shafts 
for alternately driving the driven shaft, drive 
means for driving one driving shaft at a slow 
rate compared to the other, means for alter 
nately connecting the two driving shafts to the 
driven shaft and including a shiftable clutch 
member, a driven cam shaft, cam means on the 
cam shaft, a swingable arm for shifting the 
clutch member, and resilient means engaged by 
the cam for swinging the arm depending upon 
loading of the resilient means. 

3. A drive unit for a washing machine Con 
prising a driven shaft, a pair of driving shafts 
for alternately driving the driven shaft, drive 
means for driving one driving shaft at a slow 
rate compared to the other, means for alternately 
connecting the two driving shafts to the driven 
shaft and including a shiftable clutch member, 
a driven cam shaft, a pair of cans on the can 
shaft, a swingable arm for shifting the clutch 
member, resilient means between the arm and 
each cam so that the arm is shifted through en 
ergizing of the resilient means, 
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4. A drive unit for a washing machine com 

prising a driven shaft, a pair of driving shafts for 
alternately driving the driven shaft, drive means 
for driving one driving shaft at a slow rate com 
pared to the other, means for alternately con 
necting the two driving shafts to the driven shaft 
and including a shiftable clutch member, a 
driven cam shaft, a pair of cams on the cam 
shaft, a SWingable arm for shifting the clutch 
member, and a compression spring means be 
tween each can and the arm, the cams being so 
related in contour that one compression spring 
means is loaded at a time when the other Spring 
means is unloaded. 

5. A drive unit for a Washing machine com 
prising a driven shaft, a pair of driving shafts 
for alternately driving the driven shaft, drive 
means for driving one driving shaft at a slow 
rate compared to the other, means for alternately 
Connecting the two driving shafts to the driven 
shaft and including a shiftable clutch member, 
a driven cam shaft, a pair of cams on the can 
Shaft, a rocker shaft, a first arm on the rocker 
shaft for actuating the clutch member, a pair of 
secondary arms rockable relative to the first 
arm and engaging the cams respectively, and 
compression Spring means between each Sec 
ondary arm and the first arm, the cans being SO 
related that one spring means is loaded whe 
the other is unloaded. - 

6. A drive unit for a Washing machine com 
prising a driven shaft, a pair of driving shafts 
for alternately driving the driven shaft, drive 
means for driving one driving shaft at a slow 
rate Compared to the other, means for alter 
nately connecting the two driving shafts to the 
driven Shaft and including a shiftable clutch 
member, a driven cam shaft, a pair of cams on 
the can shaft, a rocker shaft, a first arm on the 
rocker shaft for actuating the clutch member, 
a pair of Secondary arms rockable relative to the 
first arm and engaging the cams respectively, 
and resilient means between each secondary arm 
and the first arm. 

7. A drive unit for a Washing machine com 
prising a driven Shaft, a pair of driving shafts 
for alternately driving the driven shaft, drive 
means for driving one driving Shaft at a Slow 
rate compared to the other, means for alter 
nately connecting the two driving shafts to the 
driven shaft and including a shiftable clutch 
member, a driven can shaft, a pair of cams on 
the can Shaft, a rocker shaft, a first arm on the 
rocker shaft for actuating the clutch member, 
a pair of Secondary arms rockable relative to the 
first arm and engaging the cams respectively, 
compression Spring means between each second 
ary arm and the first arm for swinging the first 
arm in one direction or the other through load 
ing of the Spring means respectively, and escape 
ment means actuated by the can shaft for pre 
Venting a shift of the clutch member in one 
direction until the shifting spring is strongly 
loaded SO as to insure rapid shifting of the 
clutch member. 

8. A drive unit for a washing machine com 
prising a driven shaft, a pair of driving shafts 
for alternately driving the driven shaft, drive 
means for driving one driving shaft at a slow 
rate compared to the other, means for , alter 
nately connecting the two driving shafts to the 
driven Shaft and including a shiftable clutch 
member, a driven can shaft, a pair of cams on . 
the-cam shaft, a rocker shaft, a first arm on the 
rocker shaft for actuating the clutch member, 

  



2,548,940 
15 

a pair of secondary arms rockable relative to the 
first arm and engaging the cams respectively, 
compression spring means between each second 
ary arm and the first arm for Swinging the first 
arm in one direction or the other through load 
ing of the Spring means respectively, an escape 
ment means actuated by the cam Shaft for pre 
venting a shift of the clutch member in one di 
rection until the shifting spring is strongly 
loaded So as to insure rapid shifting of the 
clutch member, the cams being So related that 
One Spring is loaded at a time when the other is 
unloaded. 

9. A drive unit for a Washing machine con 
prising a casing, a driving Shaft in the casing, a 
driven Shaft in the casing, means including a 
Shiftable clutch means between the two shafts 
for alternately driving the driven shaft in op 
posite directions depending upon shifting of the 
clutch means between two positions, a swingable 
arm for Shifting the clutch means, a driven cam 
for governing Swinging of the arm, a member 
shifted by the cam, and means including a 
Spring for connecting the member to the arm for 
moving the latter in one direction through ten 
Sioning of the Spring, and including a second 
Spring for Connecting the casing to the member 
for moving the latter in the other direction. 

10. A drive unit for a Washing machine conn 
prising a casing, a driving shaft in the casing, 
a driven shaft in the casing, means including a 
shiftable clutch means between the two shafts 
for alternately driving the driven shaft in op 
posite directions depending upon shifting of the 
clutch means between two positions, a swingable 
arm for shifting the clutch means, a driven can 
for governing SWinging of the arm, naeans in 
cluding a Spring connecting the can to the arm 
for shifting the clutch, and means including a 
Second driven cam for holding the arm in one 
position for a predetermined time independently 
of the first cam. 

11. A drive unit for a washing machine com 
prising a casing, a driving shaft having spaced 
gears thereon, a driven shaft, a ring gear on the 
driven shaft and meshing at diametrically op 
posite points with the first gears respectively, 
Coil clutch Springs on the driving shaft for 
clutching the gears thereon to the shaft de 
pending upon unwinding and expansion of the 
Spring, means shiftable between the two springs 
and including fingers adapted respectively to 
abut the adjacent end convolutions of the springs 
respectively and to engage the ends of the spring 
Wire to cause unwinding of the springs depend 
ing upon which Spring is engaged through shift 
ing of Said means, a driven cam, a reciprocatory 
member having a portion in contact with the 
Cam, means including a Spring for connecting the 
Shifting means and said menber, and including 
a second Spring for connecting the member and 
casing, and lockout means for holding the shift 
able means for a predetermined time in one po 
Sition with One clutch Spring unwound inde 
pendently of the cam. 

12. A drive unit for a washing machine, com 
prising a driven shaft for rotating a clothes re 
ceiving cylinder, gear means for driving said 
shaft at a relatively high rate of speed, gear 
means for driving said shaft at a relatively low 
rate of Speed, clutch means Shiftable in opposite 
directions for alternately connecting said first 
and second gear means to said shaft, mechanism 
for alternately driving said second gear means 
first in one direction and then in the other direc- 75 
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16 
tion, and means for controlling said mechanism 
to cause the same to drive said second gear 
means in the Sane direction as the direction of 
rotation of Said first gear means during opera 
tion of Said clutch means. 

13. A drive unit for a Washing machine, com 
prising a driven shaft for rotating a clothes re 
ceiving cylinder, gear means for driving said 
shaft at a relatively high rate of speed, gear 
means for driving Said Shaft at a relatively OW 
rate of Speed, clutch means shiftable in opposite 
directions for alternately connecting Said first 
and Second gear means to Said Shaft, means for 
driving said second gear means in the Same di 
rection as the direction of rotation of the first 
gear means, means for driving said Second gear 
means in the opposite direction, and means for 
restraining operation of said last named driving 
means during Operation of Said clutch means. 

14. A drive unit for a washing machine, com 
prising a driven shaft for rotating a clothes re 
ceiving cylinder, gear means for driving said 
shaft at a relatively high rate of Speed, gear 
means for driving said shaft at a relatively low 
rate of speed, clutch means shiftable in opposite 
directions for alternately connecting said first 
and second gear means to said shaft, means for 
driving Said second gear means in the Same di 
rection as the direction of rotation of the first 
gear means, means for driving Said Second gear 
means in the opposite direction, and cam Con 
trolled means for rendering said last named driv 
ing means inoperative during operation of said 
clutch means. 

15. A drive unit for a Washing machine, Com 
prising a driven shaft for rotating a clothes re 
ceiving cylinder, gear means for driving Said 
shaft at a relatively high rate of speed, gear 
means for driving Said shaft at a relatively low 
rate of speed, clutch means shiftable in opposite 
directions for alternately connecting said first 
and second gear means to said shaft, mechanism 
for alternately driving Said Second gear means 
first in one direction and then in the other di 
rection, and means for retarding the rate of 
movement of Said clutch means in One direction. 

16. A drive unit for a washing machine, com 
prising a driven shaft for rotating a clothes re 
ceiving cylinder, gear means for driving said 
Shaft at a relatively high rate of speed, gear 
means for driving said shaft at a relatively low 
rate of Speed, clutch means shiftable in opposite 
directions for alternately connecting said first 
and Second gear means to said shaft, mechanism 
for alternately driving said second gear means 
first in one direction and then in the other direc 
tion, and means for retarding the rate of move 
ment of Said clutch means in the direction in 
which it connects the Second gear means to said 
Shaft. 

17. A drive unit for a washing machine, com 
prising a driven shaft for rotating a clothes re 
ceiving receptacle, mechanism for driving said 
shaft in one direction at a relatively high rate 
of Speed, mechanism for driving said shaft al 
ternately in opposite directions at a relatively low 
rate of Speed, clutch means movable in oppo 
Site directions for alternately connecting said 
first and Second mechanisms to the shaft, and 
means for controlling said second mechanism 
during movement of Said clutch means to cause 
the Second mechanism to drive said shaft in the 
Same direction as the direction in which the 
first mechanism drives the shaft. 

18. A drive unit for a washing machine, com 
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prising a driven shaft for rotating a clothes re 
ceiving receptacle, mechanism for driving said 
shaft in One direction at a relatively high rate 
of Speed, mechanism for driving said shaft al 
ternately in opposite directions at a relatively 
low rate of Speed, clutch means movable in op 
posite directions for alternately connecting said 
first and Second mechanisms to the shaft, means 
for Controlling Said Second mechanism during 
movement of Said clutch means to cause the 
Second mechanism to drive said shaft in the same 
direction as the direction in which the first 
mechanism drives the shaft, and means for re 
tarding the rate of movement of said clutch 
means in the direction in which it connects the 
Second mechanism to the shaft. 

19. A drive unit for a washing machine, com 
prising a driven shaft for rotating a clothes re 
ceiving cylinder, gear means for driving said 
shaft at a relatively high rate of speed, gear 
means for driving said shaft at a relatively low 
rate of Speed, clutch means shiftable in opposite 
directions for alternately connecting said first 
and Second gear means to said shaft, means for 
driving Said Second gear means in a direction op 
posite to the direction of rotation of the first 
gear means, means for driving said second gear 
means in the same direction as the direction of: 
rotation of Said first gear means, and means for . 

30 maintaining said last named driving means in 
driving relation to said second gear means during 
Operation of Said clutch means. , 

20. A drive unit for a washing machine, com 
prising a driven shaft for rotating a clothes re 
ceiving cylinder, gear means for driving said 
shaft at a relatively high rate of speed, gear 
means for driving said shaft at a relatively low 
rate of Speed, clutch means shiftable in opposite 
directions for alternately connecting said first 
and Second gear means to said shaft, mechanism 
for alternately driving said second gear means 
first in one direction and then in the other direc 
tion, means for controlling said mechanism to 
cause the Same to drive said second gear means 
in the same direction as the direction of rotation 
of said first gear means during operation of said 
clutch means, and means for decelerating the 
rate of movement of said clutch means in one 
direction. . 

21. A drive unit for a washing machine, com 
prising a driven shaft for rotating a clothes re 
ceiving cylinder, gear means for driving said 
shaft at a relatively high rate of speed, gear 
means for driving said shaft at a relatively low 
rate of speed, clutch means shiftable in opposite 
directions for alternately connecting said first 
and second gear means to said shaft, means for 
driving said Second gear means in the same direc 
tion as the direction of rotation of the first gear 
means, means for driving said Second gear means 
in the opposite direction, means for restraining 
operation of said last named driving means dur 
ing operation of said clutch means, and means for 
retarding the rate of movement of said clutch 
means in the direction in which it connects the 
Second gear means to said shaft. 

22. A drive unit for a Washing machine having 
a rotatable clothes receiving receptacle, means 
for driving said receptacle in one direction at a 
relatively high rate of speed, means for driving 
said receptacle alternately, in said one direction 
and in the opposite direction at a relatively low 

0. 

15 

20 

25 

35 

40 

45 

50 

55 

80 

65 

18 
rate of Speed, control means movable in one 
direction into position to render said first driv 
ing means operative and movable in another 
direction into position to render said second driv 
ing means operative, and means for inaintaining 
Said Second driving means in driving relation to 
the receptacle SO as to drive the latter in said one 
direction during operation of said control means. 

23. A drive unit for a, Washing machine having 
a rotatable clothes receiving receptacle, means 
for driving Said receptacle in one direction at a 
relatively high rate of speed, means for driving 
Said receptacle alternately in said one direction 
and in the opposite direction at a relatively low 
rate of speed, control means movable in one 
direction into position to render said first driving 
means operative and movable in another direc 
tion into position to render said second driving 
means operative, means for retarding the move 
iment of said control means in said last named 
direction, and means for maintaining said second 
driving means in driving relation to the receptacle 
So as to drive the latter in said one direction 
during operation of said control means. 

24. In a washing machine having a rotatable 
clothes receiving receptacle, drive means for 
rotating said receptacle in one direction at a rela 
tively high rate of Speed, mechanism including 
a pair of alternately operable drive means for 
rotating said receptacle in said one direction and 
in the opposite direction at a relatively slow rate 
of speed, actuating means shiftable in opposite 
directions for alternately rendering said pair of 
drive means operable, control means effective in 
One position for rendering said first named drive 
means operable and effective in another position 
for rendering said mechanism operable, and 
means for restraining said actuating means to 
cause one of said pair of drive means to con 
tinue to rotate the receptacle in said one direc 
tion during operation of said control means. 

HYMAN ID. BROTMAN. 
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