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The present invention relates to washing ma 
chines of the type which may include a centrif 
ugal extractor for drying the clothes. 
The object of my invention is to provide an 

improved construction and arrangement - in 
Washing machines and for a consideration of 
what I believe to be novel and my invention, 
attention is directed to the following descrip 
tion and the claims appended thereto. 
In the accompanying drawing, Fig. 1 is an ele 

vation, partly in Section, of a washing machine 
embodying my invention; Fig. 2 is an enlarged 
Sectional view of the driving connections for the 
agitator and the rotatable receptacle as shown 
in Fig. 1; Fig. 3 is a sectional view taken on line 
3-3 of Fig. 2 showing the clutch between the 
shaft and the receptacle in the disengaged posi 
tion; Fig. 4 is a similar view showing the clutch 
in the engaged position; Fig. 5 is a sectional 
view taken on line 5-5 of Fig. 1; Fig. 6 is a 
Sectional elevation of the driving mechanism for 
the Washing machine; Fig. 7 is a sectional view 
taken on line - of Fig. 6; and Fig. 8 is a sec 
tional view taken on line 8-8 of Fig. 6. 

Referring to the drawings, the washing ma 
chine comprises a stationary tub which is sup 
ported on a base 2. The upper end of the tub 
is partially closed by an annular cover 3 having 
a flange 4 which fits within the upper edge of 
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likewise journaled in bearings carried between 
the plates 6 of the universal joint. With this 
construction, the vertical shaft may have a 
gyratory movement with respect to the driving 
shaft 8. The sleeve extends above the normal 
water level in the stationary tub A. The upper 
end of the sleeve is provided with a spherical 
seat for a self-lubricating sleeve bearing 
which guides the vertical shaft 0. This spher 
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ical seat comprises a flared portion 8 of the 
sleeve and a ring 8a fixed therein. This spher 
ical seat permits alinement of the bearing 
with the shaft AG so that the bearing pressure 
is uniform regardless of the inclination of the 
shaft. 
The housing for the driving mechanism which 

is supported within the base 2 has fixed thereto 
a hollow post 2 which extends through central 
openings in the top wall of the base and the 
bottom wall of the stationary tub. The post 
20 is secured to the bottom wall of the tub and 
to the base by means of screws 2A which are 
threaded through a clamping ring 22 into a 
fiange 23 Which is integral with the posi 26. 
Suitable gaskets are arranged between the fiange 
23 and the base and between the base, and the 
bottom wall of the tub. Leakage from the botto 
tom of the tub is prevented by means of 8, ruloger 
sleeve 26 which has its lower edge clamped be a 

the tub. " Between the fiange ?i and the tub is. 30 tween the ring 22 and the bottom of the tubº and 
a suitable gasket 5. A cover 6 rests on the inner 
edge of the annular cover 3 and completes the 
closing of the top of the stationary tub. When 
clothes are to be inserted or removed from the 
Washing machine, only the cover 8 need be re 
moved. The cover 3 is removed when the in- . 
side of the stationary. tub is to be cleaned. The 

which has its upper edge clamped to the sleeve 
above the post 20 by means of a clap 25. 

Within the post 20 is a resilient mounting for 
the lower end of the sleeve which comprises 

35 two annuluses 26 of rubber or other resilient 

base 2 is provided with a skirt which extends 
above the bottom of the stationary tub and cov 
ers the abutting edges of the tub and the base. 
Within the base 2 is supported a driving mech 

anism, hereinafter described, for the washing 
machine which drives a vertical shaft 8. Keyed , 
to the shaft 8 is a brake drum 9 which is con 
nected by means of a suitable universal joint to 
the lower end of a vertical shaft 0 which ex 
tends through a sleeve f. The universal joint 
comprises diametrically opposed pins 2 which 
are fixed in ears 3 on the upper side of the brake 
drum. The inner ends of the pins 12 are jour 
nailed in bearings 4 clamped between plates 
5 which form the intermediate member of the 

universal joint. The lower end of the shaft fo 
is provided with diametrically opposed pins 6 
which are spaced between the pins 2 and are 55 ment. 

material. The lower annulus is arranged between 
an inwardly extending flange 27 at the lower end 
of the post and a flange 28 projecting from a 
sleeve 29 secured to the sleeve . The upper 

40 annulus is arranged between the upper side of 
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the fange 28 and a washer 30. The inner edge 
of the upper annulus 26 rests against a sleeve 
3 which is fixed to the sleeve . The sleeve 
3 is of the same dimensions as the sleeve 29 
and is used so that the annuluses 26 may be. of 
the same size. The resilience of the mounting 
is adjusted by means of a nut 32 which is thread 
ed into the upper end of the post 20. This nut 
varies the compression of the rubber and there 

50 by varies the stiffness of the mounting. With 
this mounting, the sleeve is resiliently held 
in a central position and is free to tilt in all di 
rections in order that the shaft 0 which is 
guided in the sleeve may have a gyratory move 



2 
In the upper part of the stationary tub is a 

rotatable tub or receptacle 33 for receiving liquid 
and material to be Washed. The space between 
the bottom of the receptacle 33 and the bottom of 
the stationary tub f is sufficient to provide a 
storage space for all the liquid which can be 
placed in the receptacle. At the center of the 
receptacle is a vertical sleeve 34 which serves as 
the hub for the receptacle. The upper end of 
the sleeve 34 projects above the water level in 
the receptacle. The lower end of the sleeve 34 
fits into an Opening in the bottom wall of the re 
ceptacle and an opening in a stiffening disk 35, 
both of which are held in position between a 
shoulder and a spun over portion, as shown at 
36. The lower end of the sleeve 34 is provided 
With a circular flange 37 which extends over the 
upper side of the bottom wall of the receptacle. 
The flange 3 and the stiffening disk 35 are 
Secured to the bottom wall of the receptacle by 
means of rivets 38. The lower end of the sleeve 
34 is guided by a self-lubricating bearing 39 
which is fixed to the vertical shaft 0. The upper 
end of the sleeve 34 is guided on the shaft 0 by 
a Self-lubricating sleeve bearing 40 which is 
preSSed Within the upper end of the sleeve against 
an inwardly extending flange 4f (see Fig. 2) 
formed thereon. The lower end of the sleeve 
bearing 40 bears on a hardened steel thrust collar 
42 which is keyed to the shaft 0. The thrust 
collar is Supported on the shaft by means of a 
shoulder 43 on the shaft. The weight of the 
receptacle and the material contained therein is 
transmitted to the thrust collar 42 by the bearing 
40 and through the shoulder 43 to the shaft f O. 
From the shaft fo the weight is transmitted 
through the universal joint to the shaft 8. 
The shaft ?o projects above the sleeve 34 and 

the projecting end is provided with splines. 44 
into which fit complementary teeth formed in a 
bushing 45 which is fixed in the upper end of a 
sleeve 46. The sleeve depends around the hub 
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34 of the receptacle and has a bearing 47 in its . 
lower end which bears on the hub. At the lower 
end of the sleeve 46 is a disk 48 having a hub 49 
fixed to the sleeve 46. Eccentrically located in 
the upper surface of the disk is a circular depres 
Sion having vertical walls 50 and bottom walls 5 
inclined upward and merging. into the hub 49. 
From the upper end of the vertical walls 50 the 
upper surface 52a of the disk flares downward 
and outward toward the bottom of the receptacle 
terminating in an inwardly rolled edge 52 adja 
cent the inner surface of a vertical flange 53 of 
a ring 54 secured to the bottom wall of the re 
ceptacle. Projecting from the sleeve 46 are up 
per and lower arms 55 and 56 in which are fixed 
bearings 57 and 58 in which a pin 59 is rotatably 
carried. The upper end of the pin 59 is fixed in 
a bOSS 60 on a plate 6 secured to the top wall of 
a cylindrical agitator 62. The lower edge of the 
boSS 60 bears on a chamfered seat 63 formed in 
a thrust bearing 64 fixed to the upper side of the 
arm 55. The chamfered seat 63 serves as a guide 
Opening which facilitates the insertion of the pin 
59 into the bearing 57. The side walls of the 
agitator are corrugated to form vertical ribs 65. 
The lower end of the agitator is cylindrical and 
projects within the circular depression formed in 
the top of the disk 48. The lower end of the 
agitator terminates in an inwardly rolled edge 66. 
Upon rotation of the shaft ?o the disk 48 and the 
arms 55 and 56 are rotated. This causes the 
agitator 62 to have an orbital movement in the 
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2,269,190 
receptacle, Squeezing the clothes between the 
agitator and the side walls of the receptacle. 
Since the agitator is freely rotatable in the bear 
ings 57 and 58 it is held relatively stationary by 
the resistance offered by the clothes. The agita 
tor may have Some slight rotating movement due 
to variations in the resistance offered by the 
clothes. Since the disk is rotating relative to the 
agitator there is no tendency for clothes to move 
beneath the lower end of the agitator. Clothes 
which are accidentally moved into the space be 
tween the agitator and the vertical walls 50 on 
the disk move outward as the disk revolves. The 
downwardly flaring upper surface 52a of the disk 
also tends to move the clothes outward along the 
bottom wall of the receptacle. This outward 
movement tends to force the clothes upward 
along the side Walls of the receptacle inducing a 
circulation of clothes diagrammatically shown by 
the arrows 67. The flange 53 cooperates with 
the edge 52 of the disk to prevent the movement 
of the clothes underneath the disk. The fore 
going agitator construction is being claimed in 
Patent No. 2,255,505, issued September 9, 1941, 
on a divisional application Serial No. 291,599, 
filed August 23, 1939. 
While the agitator is being operated for wash 

ing, there is some tendency for the receptacle 33 
to be rotated in the same direction as the shaft 
0. In the construction illustrated, this direc 

tion of rotation is counterclockwise viewed from 
the top of Fig. 1. If this rotation of the recep 
tacle were permitted there would be less relative 
movement of the agitator in the receptacle and 
the washing action would therefore be less. This 
counterclockwise rotation of the receptacle 33, is 
prevented by an over-running clutch arranged 
between a cylindrical flange 68 depending from 
the sleeve 34 and a collar 69 threaded into the 
upper end of the sleeve if and loosely surround 
ing the shaft 0. There is sufficient clearance 
between the collar and the shaft so that the shaft 
and collar do not come in contact in any position 
of the shaft. In the side walls of the collar 69 
are notches 70 (Fig. 5) in which are carried rolls 
lf. Wertical movement of the rolls in the notches 
is prevented by a washer 70 at the top and by 
bottoms walls 70 of the notches. The sides of 
the notches 70 are inclined so that when the re 
ceptacle 33 is rotated in a counterclockwise di 
rection as viewed from the top in Fig. 1 (a clock 
wise direction as viewed in Fig. 5) the rolls T. 
are jammed between the inclined surfaces of the 
notches 10 and the inner walls of the flange G8, 
holding the receptacle against rotation. When 
the receptacle is rotated, in the reverse direction, 
the rolls occupy the position shown in Fig. 5, 
and offer no resistance to the rotation of the 
receptacle. 
The side walls of the receptacle are provided 

with ribs 2 which tend to prevent rotational 
movement of the clothes around the receptacle 
during washing. The ribs also "key' the clothes 
and liquid to the side walls of the receptacle 
at the start of extracting. The clothes are pre 
vented from falling over the upper edge of the 
receptacle by means of an annular guard ring 73 
which is located slightly below the lower edge of 
the receptacle. During washing, water may be 
continuously discharged into the top of the re 
ceptacle. The excess water will flow through 
Openings T4 in the guard ring and over the upper 
edge of the receptacle. The inner edge of the 
guard ring is provided with a cylindrical flange 



2.269,190 
5 terminating in a rolled edge 6 which serves as 

a handle by means of which the receptacle may 
be lifted from the shaft. 0. 

he mechanism for rotating the shafts 8 and O 
is shown in Fig. 6. It is contained in a gear casing 

suitably carried, in a manner not shown, by the 
lower end of the tubular post 20. The top and 
side Walls of the gear casing are formed from 
a Casting, the lower end of which is closed by a 
plate 8. Extending across the side walls of the 
the casting is a strut a 9 in which is fixed a sleeve 
bearing 3 guiding the lower end of the shaft 8. 
In the upper side of the strut 79 is a seat 8 in 
Which is arranged a ball thrust bearing 82. A 
shoulder 83 on the shaft 8 transmits the thrust 
from the shaft through the ball bearing 82 to 
the strut 79. The ball bearing therefor carries the 
weight of the receptacle 33 and contents, the 
Weight being transmitted through the universal 
joint between the shafts 3 and 9. The bearings 
33 and 83 are located within the gear casing and 
are therefore easily lubricated. 

In the top wall of the gear casing is a boss 8é 
in which is fixed a sleeve bearing 85. Journaled 
in the bearing 35 is a sleeve 86 the upper end 
of which projects outside the gear casing and has 
keyed thereto a pulley 8 which is driven through 
a V-belt 88 by a reversible electric motor 89. The 
motor is suitably supported, in a manner not 
shown, from the base 2. Integral with the lower 
end of the sleeve 6 is a pinion SE which meshes 
With a gear 9 rotatably carried or a shaft 32 
fixed in a boss 93 integral with the top wall of the 
gear casing. The gear 9 is supported on the 
shaft 92 by a thrust washer 98 bearing against 
the lower end of the hub 95 of the gear. The 
thrust washer is held in place by a snap ring 96. 
On the hub 95 is cut a pinion 9 which meshes 
with a gear 96 rotatably surrounding sleeves 99 
and fixed to the shaft 8. 
the lower side of the gear 98 is a hub 0 which 
bears on the ball thrust bearing 82. 
Between the gear 98 and the shaft 8 is an over 

running clutch (Fig. 8) which comprises rolls 
32 confined between the adjacent ends of sleeves 

99 and 6 and fitting in notches 3 formed in 
the shaft 8. When the gear 98 is rotated in a 
clockwise direction, as viewed in Fig. 8, the rolls 
are in the position shown and there is no connec 
tion between the gear and the shaft. This may 
be terned the "free' position of the clutch, i. e. 
the position in which no driving connection is 
testablished. When the gear 98 is rotated in a 
Counterclockwise direction, as viewed in Fig. 8, 
the rolls are wedged between the inner surface 
of the hub and the inclined surfaces of the 
notches 3, establishing a driving connection 
between the gear and the shaft. In this condi 
tion, the clutch is in its engaged or driving. po 
S???. h 

Between the sleeve 86 and the shaft 3 is an 
overrunning clutch which comprises rolls 24 con 
fined between sleeves 65 and 66 fixed to the 

Projecting from. 
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rotate the pulley 8 in a counterclockwise direc 
tion, as viewed from the top Of Fig. 6, the Over 
running clutch between the sleeve 86 and the 
shaft 8 is in the "free' position, i. e. the position 
in which no driving connection is established be 
tween the sleeve and the shaft, while the over 
running clutch between the gear 98 and the shaft 
8 is in the engaged or driving position estab 
lishing a driving connection to the shaft. Under 
these circumstances the shaft 8 is rotated at a 
relatively slow speed in a counterclockwise direc 
tion through the reduction gearing which com 
prises the pinion 90, the gear 9, the pinion 97, 
and the gear 96. This causes the sleeve 6 to be 
rotated giving the agitator 62 an orbital move 
ment in the receptacle which effects the Washing 
action. The over-running clutch between the 
fiange 68 of the receptacle and the collar 69 fixed 
to the sleeve (Fig. 5) holds the 'eceptacle sta 
tionary, as explained above. 
When the motor is rotated in the direction to 

cause rotation of the pulley 82 in a clockwise 
direction, as viewed foin the top of Fig. 6, the 
over-running clutch between the sleeve 86 and 
the shaft 8 is in the position to establish a driv 
ing connection to the shaft 8 and the shaft is ac 
cordingly rotated at the same Speed as the 
pulley. Under this condition the Over-running 
clutch between the gear 93 and the shaft 8 is in 
the free position so that no driving connection is 
established between the gear 98 and the shaft 8. 
Since no reduction gearing is interposed between 
the pulley and the shaft 3, the shaft is rotated at 
a relatively high speed and in a clockwise direc 
tion. During this rotation of the shaft, the clutch 
between the flange 63 and the collar 65 is in its 
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“free' position. 
During the high speed rotation of the shaft 8, 

a driving connection between the shaft and 
the receptacle 33 is effected by means of a cen 
trifugal clutch which is carried in the thrust col 
lar 42. This clutch comprises two shoes 83 
which are held against a squared can Surface 
C9 on the thrust collar by means of two Split 

rings lie. During washing, when the shaft 40 
is rotated at a relatively slow speed, of the order 
of a magnitude of 60 revolutions per minute, the 
split rings O are strong enough to hold the 
shoes. 08 against the squared portion 09. Dur 
ing extracting, the shaft 0 is rotated at a speed 
of the order of 1200 R. P. M. As soon as the 
speed of rotation of the shaft do exceeds a few 
hundred R. P.M. the clutch shoes 08 move out 
ward under the action of centrifugal force and 
touch the inner surface of the sleeve 34 which 
forms the hub of the receptacle 33. As soon as 

shaft 8 and arranged in notches (7 in the shaft. 
When the sleeve 86 is rotated in a counterclock (35 
wise direction, as viewed in Fig. 7, the rolls 
are in the position shown, this being the "free” 
position in which no driving connection is estab 
lished between the sleeve and the Shaft. When 
the sleeve 86 is rotated in a clockwise direction 70 
the rolls 84 are Wedged between the inner Sur- . 
face of the sleeve 86 and the inclined surfaces of 
the notches O establishing a driving connection 
to the shaft. 
When the motor 89 rotates in the direction to 

the shoes 08 contact the inner surface of the 
sleeve 34, rotation of the shoes is retarded and 
the squared surface 9 of the clutch 42 cooper 
ates with the inner surface of the shoes 08 
and wedges the shoes tightly against the inner 
surface of the sleeve 34 to the position shown 
in Fig. 4. The pressure between the sleeve and 
the shoes is proportional to the torque exerted 
on shaft O. This effects a positive driving con 
nection between the shaft 0 and the receptacle 
which causes the receptacle to be rotated. Sini 
larly, when the speed of the shaft is retarded by 
the brake in stopping, the shoes release and im 
mediately wedge in the Opposite direction. Dur 
ing the high speed (clockwise) rotation of the 
shaft fo, the over-running clutch between the 
receptacle and the sleeve (Fig. 5) is in the 
free position, permitting the rotation of the re 
ceptacle. 
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In the use of the washing machine, the recep 

tacle is filled with liquid and clothes and the 
motor is rotated in the direction to cause rota 
tion of the pulley 87 in a counterclockwise direc 
tion, as viewed from the top of Fig. 6. This 
causes the shaft 8 to be rotated at a relatively 
slow speed through the reduction gearing which 
comprises the pinion 90, the gear 9, the pinion 
97, and the gear 98, causing the agitator 62 to 
be given an orbital movement in the receptacle 
squeezing the clothes between the sides of the 
receptacle. During washing, the over-running 
clutch between the flange 68 and the collar 69 
holds the receptacle stationary. At the con 
clusion of the washing operation the direction 
of the rotation of the motor is reversed causing 
the shaft 8 to be rotated at a relatively high 
speed through the clutch between the sleeve 6 
and the shaft 8. During the high speed rotation 
the liquid is centrifugally extracted from the 
clothes in the receptacle. The over-running 
clutch between the flange 68 and the collar 69 
is in its “free' position during the high speed ro 
tation of the receptacle, and accordingly, offers 
no resistance. With this construction, the shift 
from washing to extracting is obtained by re 
versing the direction of rotation of the motor. 
Since the motor must come to a standstill before 
reversing its rotation, it is not possible to simul 
taneously operate both the washing and extract- : 
ing mechanism and there is no need for inter 
locks or other safety devices to prevent the si 
multaneous operation of the washing and ex 
tracting mechanism. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 

5 

0. 

20 

2,269,190 
means including an over-running clutch for pre 
venting rotation of the receptacle during rota 
tion of the agitator, said clutch being arranged 
between the receptacle and a stationary part of 
the machine, and a connection between the re 
ceptacle and the shaft means effective upon high 
speed rotation of the shaft means in the reverse 
direction for effecting rotation of the receptacle 
to extract liquid from the material contained 
therein. 

3. In a washing = machine, a rota table recep 
tacle for receiving material to be washed, a rotat 
able agitator in the receptacle, shaft means, a 
connection between the agitator and the shaft 
means whereby the agitator is rotated in the 
receptacle for washing upon rotation of the shaft 
means in one direction, and a connection between 
the receptacle and the shaft means effective upon 
high speed rotation of the shaft means in the 
reverse direction for rotating the receptacle to 
extract liquid from the material contained 
therein. 
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4. In a washing machine, a vertical shaft, a 
receptacle, an agitator in the receptacle con 
nected to the shaft, means for selectively rotating 
the shaft in reverse directions, means effective 
upon rotation of the shaft in one direction for 
holding the receptacle stationary whereby the 
agitator is rotated relative to the receptacle for 
washing, and means effective upon high speed 
rotation of the shaft in, the reverse direction for 
connecting the shaft to the receptacle to rotate 
the receptacle to extract liquid from the material 
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1. In a washing machine, a receptacle for re 
ceiving material to be washed, a rotatable agi 
tator in the receptacle, means for supporting the 
receptacle in rotatable relation to the agitator, 
shaft means, a connection between the agitator 
and the shaft means whereby the agitator is ro 
tated with the shaft means, means effective upon 
rotation of the shaft means in one direction for 
resisting rotation of the receptacle whereby the 
agitator is rotated relative to the receptacle, and 
a connection between the receptacle and the 
shaft means effective upon high speed rotation 
of the shaft means in the reverse direction for 
effecting rotation of the receptacle to extract 
liquid from the material contained therein. 

: 2. In a washing machine, a receptacle for re 
ceiving material to be washed, a rotatable agi 
tator in the receptacle, means supporting the re 
ceptacle in rotatable relation to the agitator, 
shaft means, a connection between the agitator 
and the shaft means whereby the agitator is ro 
tated with the shaft means. for Washing upon 
rotation of the shaft means in One direction, 

contained therein. 
5. In a washing machine, a vertical sleeve, a 

shaft extending through the sleeve, a receptacle 
having a hub surrounding the sleeve, an agitator 
in the receptacle connected to the shaft, means 
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for selectively rotating * the shaft in reverse di 
rections, means including an over-running clutch 
arranged between the receptacle hub and said 
sleeve for holding the receptacle stationary ef 
fective upon rotation of the shaft in one direc 
tion whereby the agitator is rotated relative to 
the receptacle for washing, and means effective 
upon high speed rotation of the shaft in the 
reverse direction for rotating the receptacle to 
extract liquid from the material contained 
therein. 

6. In a Washing machine, a receptacle, an agi 
tator therein, means for rotating the agitator in 
the receptacle in one direction, means including 
an over-running clutch for holding the recep 
tacle against rotatton during the rotation of the 
agitator, and means for rotating the receptacle 
in the reverse direction for extracting liquid from 
the material therein. 

GEORGE W. DUNHAM. 


