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1. 
The present invention: relates to clothes Wash 

ing machines of the type comprising a tub, a spin 
basket in the tub, and a washing mechanism in 
the spin basket, the spin basket being disconnected 
from the driving notor and held stationary While 
the washing mechanism is operated to perform the 
washing operation and being then connected to 
the driving motor and rotated at relatively high 
speed to extract water from the clothes. It re 
lates particularly to such machines wherein the 
electric motor for the machine is connected to 
the spin basket by a fluid actuated clutch. Such 
a machine is shown in my application, Serial No. 
551,105, filed August 25, 1944; also in the applica 
tion of Thomas T. Woodson, Serial No. 551,096, 
filed August 25, 1944, both assigned to the same 
assignee as my present invention. 
The object of my invention is to provide certain 

improvements hereinafter described in a Washing 
machine of the above referred to type, and for a 
consideration of what I believe to be novel, and 
my invention, attention is directed to the follow 
ing specification and to the claims appended 
thereto. 
In the drawing, Fig. 1 is a sectional view, partly 

broken away, of a washing machine mechanism 
embodying my invention; Fig. 2 is a sectional view 
taken on line 2-3 of Fig. 1; and Fig. 3 is a detail 
view of a modification. 

Referring to the drawing, and 2 indicate inner 
and outer shafts respectively, shaft being the 
shaft which drives the Washing mechanism, an 
oscillating agitator in the present instance, and 
shaft 2 being the shaft, which drives the Spin bas 
ket. Shaft is journaled in suitable bearings in 
shaft 2, two of which are shown at 3 and 4. At its 
upper end, it is suitably connected to the Wash 
ing machine agitator (not shown) . At its lower 
end, it is fixed to a crank arm 6 by a pin 7. The 
free end of crank arm 6 is connected by a pin 8 
to the free end of a second crank arm 9 journaled 
on a crank pin 9. Crank pin C has stub shafts 

and 2 journaled in the upper and lower walls 
3 and is of a gear housing or frame 5. On 
crankpin () is a gear wheel 6 which meshes with 
gear teeth formed on the upper end of a shaft 
38. Upper wall 3 is an integral part of the frame 
45 and is provided with an upwardly projecting 
neck i 9. TOWer Wall i ?t is attached to the frame 
by a ring of boits 28 and is provided with a down 
wardly extending neck 2 in which the upper end 
of shaft 8 is journaled. The lower end of shaft 
8 projects into and is journaled in a tubular 

shaft 22 which is the shaft of the electric motor 
for the washing machine. Carried by shaft, 22 is 
the motor armature 23. The stator of the motor 
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is indicated at 24. The .i.ator comprises a frame 
25, having a lower head 26 fixed in place by suit 
able rods 2. 
Forned integral with the upper end of stator 

fraimile žä is a wall 28 provided at its central por 
tion. With a bearing sleeve 29 in which the lower 
etsi Cä neck 2 is journaled. At 39 and 3. are 
ilgier and lovyer thrust collars which engage the 
Ligier and lower Surfaces of bearing sleeve. 29. 

coilai. S. serves to take the downward, 
list of neck 2; and the parts carried thereby. 
it:St ring 3: Serves to take upward vertical. 

tast. 
oned integral with lower head 26 of the 

Ingtoir fraine are Walls which define a bearing 32 
in which the lower end of shaft 22, is journaled 
and below bearing 32 are walls which define a 
parthp. Cavity 32 into which projects the lower 
end 33 of motor shaft 22. In the present instance, 
a pump of the positive displacement, eccentric 
ty 22, is illustrated, the pump housing being eccen 
tric to shaft, end, 33 and the shaft end being pro 
vided with suitable pump blades 34 which are 
movable radially, and which sweep along the 
inner Surface of the eccentric pump housing. The 
inlet conduit for the pump...is.indicated at 35 and 
the discharge conduit is indicated at 36. This is 
a known type of pump the operation of which is 
well understood. The lower side of the pump 
housing is closed by cover plate 37 fastened in 
position by Screws 38. Which serve also to fasten 
in place a dished plate 39 which defines beneath. 
COVer plate 2 a Citatrtber 40. Which is connected 
to the discharge side of the pump by a passage. 
4 in cover plate 3. Chamber 40 is connected: 
by a vertical passage 62 formed in head 33 and 
the lower end of shaft 8 to the underside of a 
clutch disk 43 connected to the shaft 8 by a pin. 
44. Clutch disk &S has on its tapered. edge a 
clutch faging adapted to engage a clutch face on. 
a clutch ring 5 carried by the rotor 23 of the 
notor, its being formed integral with notorshaft 
22. In clutch disk 43 is a relatively small open 
ing 6, the purpose of which is hereinafter: de 
SCribed. 
Attached to the underside of disk, 39 by screws. 

38 is a yoke which serves to hold in place an 
electromagilet 48 provided with a plunger 49. 
Which serves as a valve adapted to close an open 
ing 5 in disk. 39. When plunger 49 is in the 
position shown in the drawing, fluid pressure 
which enters chamber 49 from the discharge side 
of the pump through passage. A fows out through 
opening 59 So... that pressure is not built up in 

Wirient theiselectromagnet 48. is ener 
gized, plunger 49-seats against opening 50, closing 
the same and permitting the building up of pres 
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sure in chamber 30 to effect flow of fluid under 
pressure through the passage 32 to the Space be 
neath clutch disk A3. 
Motor frame 25 is attached to the upper portion 

5 of a housing which encloses the operating 
parts of the mechanism by a ring of screws 52 
which attach a fiange 53 on the motor frame to 
housing portion 5i. Attached to housing portion 
5 by a ring of Screwys 48 is a lower housing por 
tion 35 which encloses the lower portion of the 
mechanism. In the bottom of housing portion 55 
is a suitable supply of fluid, such as oil, the level 
of Which is indicated at 55. The admission Con 
duit 35 for the eccentric type pump projects doWin 
beneath the level of the oil in the bottorn of hous 
ing portion 55. 
Tubular shaft 2 is fixed in neck f 9 on Wall 3 

by a set screw 5 so that it is rigidly attached to 
the gear housing or frame 5. It is journaled in 
a neck 58 which forms a part of Upper casing por 
tion 5, a bearing lining for the tubular shaft 
being indicated at 59. At its upper end, tubular 
shaft 2 is suitably connected to the spin basket 
(not shown). 
Gear housing or frame 5 is normally held 

stationary by a brake structure comprising a 
stationary brake ring 6 formed integral with. 
the motor frame with which engages a brake lin 
ing carried by a, movable brake and clutch mem 
ber 6 which is in the form of a dished plate hav 
ing a side Wall 62 and a bottom Wall 63. Brake 
and clutch member 6 is connected to the lower 
end of neck 2 by a plurality of radially extend 
ing, axially yieldable, spring driving arms 64 
formed integral with a central ring 65 attached 
to neck 2 by a ring of screws 66. Screws 66 
serve to hold in place also a disk 67 having a 
plurality of spaced radial arms 68 located be 
tween arms 64. Three arms 64 and three arms 
68 are indicated in the drawing and form a sat 
isfactory number. Arranged between arms 68 
and the inner surface of wall 63 are springs 69 
Which serve to bias brake and clutch member 6 
downward into engagement with brake ring 6). 
ScreWS 66 serve to hold in place also a cup 70 
which is riveted to ring 65 and disk 67 as is in 
dicated at 7 f. Cap 70 extends through an open 
ing in wall 63 and is provided with a fange 72 
which is positioned beneath the wall. Cup T is 
utilized in assembling the mechanism. 
forms no function after the mechanism has been 
assembled. In manufacture, brake and clutch 
member 6, ring 65, disk 6, springs S9 and cup 
10 are assembled and connected together by riv 
etS 7, thus providing a unitary structure for 
connection to neck 2?. Springs 69 are placed 
under initial tension during the assembling of 
these parts and the flange 72 on cup 7 serves 
to hold the assembly together until it is posi 
tioned in the mechanism. 

Slidably mounted on drive shaft f8 is a clutch 
disk 73, it having an integral collar 4 adapted 
to slide on shaft 8 and a clutch lining 5 adapted 
to engage brake and clutch member 6. It is 
fixed to and carried by the upper movable end 
of a corrugated bellows 76, the lower end of which 
is fixed to clutch ring 45, i. e., the motor rotor, 
by a ring of screws 77. It encloses clutch disk 
43 as is shown clearly in the drawing. 
bellows 76 is expanded by fluid pressure admitted 
to its interior, clutch member 73 is moved ver 
tically to bring the friction clutch lining 75 into 
engagement With brake and clutch member 6 
to connect the motor armature through the cor 
rugated bellows 76, clutch member 3, brake and 
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4. 
clutch member 6 and flexible arms 64 to frame 
5 which in turn is connected to spin basket shaft 

2. At the same time, the vertical movement of 
clutch member 3 serves to lift brake and clutch 
member 6 from engagement with brake ring 
63. Clutch member 3 is biased to a position out 
Of engagement. With brake and clutch member 6 
by a Suitable number of compression springs 78 
arranged between the heads of depending bolts 
79 fixed to clutch member 73 and inturned flanges 
at the lupper ends of brackets 80 fixed to the 
motor rotor. On the lower end of clutch collar 
T4 is an extension 8f which engages a snap ring 
82 which is fixed to and forms an abutment on 
Shaft 8 and which serves to force clutch disk 
43 into positive engagement with its seat on 
clutch ring 45 and to limit collapsing movement 
of the bellows. Thus springs 78 serve both to 
move clutch member 73 from engagement with 
clutch member 6, and to seat clutch disk 43. 
The eccentric oil pump is used also for sup 

plying lubricant to the several bearings and to 
this end discharge conduit 36 is connected with 
a passage 84 Which by a vertical pipe 85 is con 
nected to passages 86 leading to the several bear 
ingS. Oil is also sprayed from a head 87 against 
the interior of casing portion 5 to effect cooling 
of the oil. - 

Normally, when the motor is not running, the 
parts Stand in the positions shown in the draw 
ing, clutch disk 43 being in engagement With 
clutch ring 45, clutch member 73 being out of 
engagement with brake and clutch member 6, 
and clutch and brake member 6 being in engage 
ment with the brake ring 60. The engagement 
of brake and clutch member 6 with brake ring 
60 serves to hold stationary the frame f 5. Elec 
tromagnet 48 is deemergized so that plunger 49 
stands in a position in which passage 50 is un 
COWered. If now the circuit on the motor is 
closed, the motor rotates and through clutch disk 
43 rotates the shaft 8 which in turn through 
gear Wheel 6 and crank arms 9 and 6 oscillates 
shaft to effect the washing operation. At this 
time, the eccentric pump operates to supply oil 
under pressure through passage 84, pipe 85 and 
passages 86 to the several bearings which require 
lubrication. 
When the Washing operation is completed, an 

electric circuit is closed on electromagnet 48 en 
ergizing it to effect movement of plunger 49 to 
close passage 50, thus shutting off the by-pass 
from chamber 40. Pressure now builds up in 
chamber 40 effecting flow of oil under pressure 
through passage 42 to the underside of clutch disk 
43. The pressure effects vertical movement of 
clutch disk 43 thus moving shaft 8 axially to 
disconnect clutch disk 43 from clutch ring 45 
to disconnect the motor armature from the agi 
tator shaft . Axial movement of shaft 8 is lim 
ited by the upper end of the shaft engaging the 
lower end of shaft . Oil now flows around the 
periphery of clutch disk 43 to the interior of 
bellows 16, tending to effect expansion of the 
bellows to lift clutch member 73 into engagement 
With brake and clutch member 6 , thus connect 
ing the motor armature to shaft 2 through bel 
loWS T6, clutch member 73, brake and clutch 
member 6, Spring arms 64 and frame 5. At the 
Same time, expansion of the bellows lifts brake 
and clutch member 6 from engagement with 
brake ring 60. By friction between members 75 
‘and 6 the motor now rotates the mechanism as 
a unit to turn the spin basket at high speed to 
extract the water from the clothes. 
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My invention has to do particularly With a 
mechanism which prevents the building up of 
fluid pressure in the bellows to effect expansion 
of the bellows until the motor has reached a pre 
determined high speed, for example, full Speed, 
and which thereafter functions to regulate the 
pressure in the bellows to prevent overloading of 
the motor both while the load (i.e. the Spin bas 
ket), is being brought up to speed and also there 
after. To this end, I provide in clutch member 
73 a passage 88 which communicates with the in 
terior of bellows is and is normally Open for eS 
cape of fluid pressure from bellows 76 and which 
is automatically closed after the motor has 
reached a predetermined high Speed, for example, 
full speed, to effect quickly the building tip of 
pressure in the bellows; and which is thereafter 
opened and closed or adjusted and positioned by 
variations in motor speed to prevent overloading 
of the motor". 
The means for closing opening 38 may be in the 

form of a centrifugally operated valve which is 
biased to open position and is closed when the 
speed of the motor reaches a predetermined high 
value. In the present instance, the centrifugali 
operated valve comprises a valve member 89 car 
ried by an arm 90 pivoted on clutch member 3 
as is indicated at 9. The valve is biased to open. 
position by a weight 92. When the speed reaches 
a predetermined high value, weight 92 is thrown 
out by centrifugal force to bring valve member 
89 into position to close the opening 38 and effect 
quickly the building up of pressure inside the bel 
lows 76. The initial movement of bellows 3 lifts 
clutch member 3 into engagement. With brake and 
clutch member 6f and lifts the brake aind clutch 
member from engagement with brake ring 65. 
The pressure between clutch member 3 and 
brake and clutch member 6 is now controlled by 
the pressure in bellows 76 acting against Springs 
69 and this pressure in turn is controlled by valve 
member 89. The load to be rotated, i.e., the basket 
of clothes and water, must be started into rotation 
and gradually accelerated until full Speed is 
reached. During acceleration of the load, clutch 
slippage is depended upon to prevent overloading 
of the motor. When the motor load exceeds a 
predetermined high value, the motor speed de 
creases and valve member 89 opens somewhat to 
permit escape of fluid pressure from bellows ii. 
This serves to decrease the pressure between the 
clutch members and permit increased slippage, 
thus decreasing the load on the notor. By this 
arrangement, variations in the speed of the notCr 
are utilized to regulate the pressure in the bellows 
and through such pressure regulation, the load Oil 
the motor. The maximum pressure built up With 
in the bellows may be limited by a suitable pres 
sure relief valve 94 connected with the discharge 
side of the pump. 

In Fig. 3 I have shown a modification of the 
centrifugally operated valve. In this modification, 
the valve member 95, corresponding to valve men 
ber 89 of Fig. 1, is cone-shaped and is biased to 
open position by a Spring 96, the valve member 
95 being closed against the action of the spring 
by Weight 97. 

After the extraction operation is completed, the 
circuits on the motor and on electromagnet 8 
are opened. Opening the circuit on electromagnet 
48 permits plunger 49 to move away from passage 
50 permitting oil pressure to escape quickly from 
bellows 76. Springs 69 and 78 then operate to 
bring brake and clutch member 6 into engage 
ment with the brake ring 60, separate clutch mem 
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ber 73 from brake and clutch member 61, and seat 
clutch disk 43 against clutch ring 45. The func 
tion of the opening 36 in clutch disk 43 is to insure 
complete seating of the clutch disk, it serving to 
permit, oil to escape from beneath the clutch disk 
at the instant the clutch disk makes contact 
with its seat, thus preventing any trapping of oil 
which Would prevent proper seating from taking 
place. The opening 46 is Small enough - that es 
cape of oil through it will not prevent building up 
of pressure beneath clutch disk 33 when the clutch 
is to be released. 

In accordance with the provisions of the patent 
statutes, I have described the principle of opera 
tion of my invention, together with the apparatus 
Which I now consider to represent the best em 
bodiment thereof, but I desire to have it under 
stood that the apparatus shown is only illustrative 
and that the invention may be carried out by other 
leaS 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. In a Washing machine or the like, the com 

bination of a driven shaft, a driven brake and 
clutch member, axially yieldable arms connecting 
the driven brake and clutch member to the driven 
shaft, a brake ring, spring means opposing 
axial movement of said driven brake and 
clutch member which holds it in engage 
ment with the brake ring, a driving shaft, a sec 
Orad clutch member, an axially expansible corru 
gated bellows connected at one end to said second 
clutch member and at the other end to said driv 
ing shaft, a fluid pump driven by the driving 
Shaft for supplying fluid pressure to said bel 
lows to effect expansion of the bellows to bring 
Said Second clutch member into engagement with 
Said brake and clutch member to close the clutch 

... and move the brake and clutch member axially 
from engagement with the brake ring, a discharge 
port for the bellows, a centrifugally operated valve 
for closing said port When the driving shaft Speed 
reaches a predetermined high value, and means 
controlling the flow of fluid from the discharge 
Side of the pump to the bellows. 

2. In a Washing machine or the like, the com 
bination of a driven shaft, a driven brake and 
clutch member, axially yieldable arms connecting 
the driven brake and clutch member to the driven 
shaft, a brake ring, spring means opposing axial 
movement of Said driven brake and clutch mem 
ber, Which holds it in engagement with the brake 
ring, a driving shaft, a second clutch member, an 
axially expansible corrugated bellows connected 
at One end to said second clutch member and at 
the other end to said driving shaft, a fluid pump 
driven by the driving shaft for supplying fluid 
preSSure to Said bellows to effect expansion of the 
bellows to bring said second clutch member into 
engagement With said brake and clutch member 
to close the clutch and move the brake and clutch 
member axially from engagement with the brake 
ring, means controlling the flow of fluid from the 
pump to the bellows, a motor for driving the driv 
ing shaft, Walls defining a passage for flow of 
fiuid from the bellows, a valve for closing said 
paSSage, and a Speed responsive member connected 
to the Valve which is biased to hold the valve 
normally in open position and effects closing of 
the valve when the speed of the driving shaft 
reaches a predetermined high value to regulate 
fiOW of fiuid pressure from within the bellows. 

JACOB W. McNARY, 

(References on following page) 
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