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UNITED STATES PATENT OFFICE 
CONTROL FOR AUTTOMATIC WAWASHING 

MACH NES 

Thomas T. Woodson, Fairfield, Conn., assignor 
to General Electric Company, a corporation of 
New York W 

Original application August 25, 1944, Serial No. 
551,096. Divided and this applieation January 
8, 1946, Serial No. 639,816 

4 Claims. (CI. 68-12) 
This application is a division of my application, 

Serial No. 551,096, filed August 25, 1944, now Pat 
ent No. 2,527,238, issued October 24, 1950. 
The invention relates to washing machines of r 

the type wherein the successive steps of the wash 
ing cycle are carried out automatically. . 
The object of the invention is to provide an 

improved control which is relatively simple in 
structure and comprises a minimum number of 
parts but which at the same time performs all 
the needed functions in a Satisfactory and re 
liable manner. 

For a consideration of what I believe to be 
novel and my invention, attention is directed to 
the following specification and to the claims ap 
pended thereto. 
In the drawing, Fig. 1 is a diagrammatic view 

of a washing machine in connection with which 
my improved control may be used; Fig. 2 is a de 
veloped view of a control cam, i. e., cam chart, 
on which is indicated the relative positions of the 
Switches at successive points in the cycle of op 
eration; Fig. 3 is a wiring diagram showing the 
positions of the elements of the control at the 
beginning of a washing cycle, and Fig. 4 is a 
cross diagram of the wiring shown in Fig. 3, the 
Several switches being in the position they oc 
cupy when the machine is being filled with tepid 
Water. 

Referring to Fig. 1 of the drawings, indicates 
the tub of a clothes washing machine, 2 the Spin 
basket in which the clothes are placed to be 
cleansed, and 3 the agitator which is Oscillated 
On its vertical axis to perform the Washing Op 
eration. The cleansing liquid is centrifugally ex 
tracted from the clothes by rotating the spin 
basket at high Speed. During the Washing Oper 
ation, the spin basket is held Stationary. During 
the centrifugal extraction operation, the spin 
basket and agitator are rotated as a unit and the 
liquid is discharged through the openings 4 at 
the upper edge of the Spin basket. 
The spin basket is attached to and carried by 

an Outer tubular Shaft 5. The agitator is at 
tached to and carried by an inner shaft 6 jour 
nailed in shaft 5, the bearings being indicated at 
7 and 8. The spin basket is shown as being con 
nected to shaft 5 by a plurality of circumferen 
tially Spaced, vertically extending webs 9 formed 
integral with shaft 5 and with a sleeve to pro 
jecting upwardly from the bottom of basket 2 in 
Spaced relation to shaft 5, thus providing ver 
tically extending passages between the sleeve 
and shaft 5. At its lower end, shaft 5 projects 
through and is journaled in a combined thrust 
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and a projecting ring 4.0a on hub 45d. 

2 
and sleeve bearing 2 carried by the top wall 13 
of a Sealed Casing 4 which in turn projects 
through and is supported on the bottom wall 5 
of the tub i. Inside casing 4 the end of tubular 
shaft 5 is fixed to the upper end of a gear frame 
6 by a set screw 7. Gear frame 6 has a down 

Wardly projecting hub 8 journaled in a com 
bined thrust and sleeve bearing 9 carried by a 
Wall, 20 which extends across casing 4. 
Agitator 3 has a tubular center post 2 which 

fits over tubular shaft 5 in spaced relation there 
to to provide an annular passage 22. At its 
lower end, post 2 f is journaled on the upper end 
of sleeve to as is indicated at 23. The top of post 
2 has a head provided with a rectangular open 
ing 24 which fits over a rectangular projection 
25 on the upper end of shaft 6 to connect the agi 
tator to the shaft. At the upper end of post 21 
are openings 26 which connect the space within 
Spin basket 2 with passages 22 and . Open 
ings 26 serve to define the water level in basket 2. 
On the lower end of shaft 6 is a pinion 27 which 
through a sector gear 28 and intermediate gear 
ing 29 carried by gear frame 6 is connected to 
a pinion 30 on the upper end of a drive shaft 3. 
Shaft 3 is journaled at its upper end in hub 8 
and at its lower end in a tubular shaft 32 which 
forms the shaft of a motor rotor 33 of a main 
driving motor 3 fa, the stator of which is indi 
cated at 34. Stator 36 is suitably mounted in 
the lower end of casing 4. The lower end of 
Shaft 32 is carried in and Supported by a com 
bined sleeve and thrust bearing 35 supported by 
web 36 integral with casing 4. 
On drive shaft 3 is fixed a clutch disk 3 

adapted to engage a clutch ring 38 carried by the 
motor rotor. Clutch disk 37 is biased toward en 
gagement with clutch ring 38 by a spring 39. 

Splined on the lower end of hub 8 So as to 
turn with hub 8 and be capable of axial move 
ment thereon is the hub of a brake and clutch 
disk 4 having a brake ring portion 42 adapted 
to engage a Stationary brake ring 43 and a clutch 
portion 44 adapted to be engaged by a clutch 
disk 45 fixed to the upper end of an axially ex 
pansible COrrUgated bellows 46. Clutch disk (5 
has a relatively long hub 45a journaled on shaft 
3. Spring 39 Surrounds the lower end of hub 
45a and is positioned between a flange on the 
upper end of a sleeve 40 fixed to the motor rotor 

The lower 
end of hub 45a engages the top of the hub of 
clutch disk 37 so that spring 39 acts both to move 
clutch disk 45 from engagement with clutch disk 
4 and to seat clutch disk 37. Brake and clutch 
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disk if is biased to a position wherein brake ring 
portion 42 engages stationary brake ring 43 by a 
spring 46a positioned between the disk i? and a 
snap ring on hub 8. The lower end of bellows 46 
is fixed to clutch ring 38 thus attaching the bel 
lows to the motor rotor So it turns therewith. 
The bellows encloses clutch disk 37. Fluid pres 
sure for expanding bellows 46 is supplied by a 
fluid pump 4 driven by motor shaft 32. Pump 
47 may be of any Suitable type. It is shown as 
being carried by the lower end of bearing 35 and 
as having its rotor connected to shaft 32 by a 
shaft extension 48. Its Suction inlet 49 projects 
down into a liquid reservoir 50 at the lower end 
of casing 4, the liquid level being indicated at 
5. Its discharge is connected by a passage 52 
to a reservoir 53 which in turn is connected 
through openings 54 to the end of shaft 32 and 
vertical grooves 55 in the inner wall of shaft 32 
to the space beneath clutch disk 3. At 56 is a 
by-pass which connects the discharge side of 
pump 47 to reservoir 50. By-pass 56 is normally 
open. It is adapted to be closed by a plunger 57 
operated by a Solenoid 58 when the solenoid is 
energized. 

Normally, when the motor is not running, the 
parts Stand in the positions shown in the draw 
ing, clutch disk 37 being in engagement with 
clutch ring 38, clutch disk 45 being out of engage 
ment with brake and clutch disk 4, and clutch 
and brake disk 4 being in engagement with the 
brake ring 43. 
clutch disk 4 with brake ring 43 serves to hold 
stationary the frame 6. Solenoid 58 is deener 
gized so that plunger 57 stands in a position in 
Which by-pass 56 is uncovered. If now the circuit 
On the motor is closed, the motor rotates and 
through clutch disk 37 rotates the drive shaft 3 
which in turn through the gearing carried by gear 
frame 6 OScillates shaft 6 to effect they washing 
Operation. At this time, pump 47 operates to 
Supply fluid but no pressure is built up in reser 
Voir 53 since by-pass 56 is open permitting the 
fluid pumped to escape back to the reservoir 50. 
When the washing operation is completed, an 

electric circuit is closed on solenoid 58 energizing 
it to effect movement of plunger 57 to close by 

The engagement of brake and 
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pass 56, thus shutting off the by-pass. Pressure . 
now builds up in reservoir 53 effecting flow of 
fluid under pressure through openings 54 and 
grooves 55 to the underside of the clutch disk 37. 
The pressure effects vertical movement of clutch 
disk 37 and shaft 3 to disconnect clutch disk 37 
from clutch ring 38, thus disconnecting the motor 
armature from the agitator shaft 6. Axial 
movement of clutch disk 37 and shaft 3 f is lim 
ited by a shoulder on the shaft engaging the lower 
end of the bearing 8. Fluid now flows around 
the periphery of clutch disk 37 to the interior of 
bellows 46, effecting expansion of the bellows to 
Slide hub 45a axially along shaft 3 and lift clutch 
disk 45 into engagement with brake and clutch 
disk 4, thus connecting the motor armature to 
tubular shaft 5 through bellows 46, clutch disk 45, 
brake and clutch disk 4 and frame 6. At the 
Same time, expansion of the bellows lifts brake 
and clutch disk 4 from engagement with brake 
ring 43. By friction between clutch disks 45 and 
4, the motor now rotates the mechanism as a 
unit to turn the spin basket at high speed to ex 
tract water from the clothes in the spin basket. 
After the spinning operation is completed, the 
circuit on Solenoid 58 is opened permitting the 
plunger 57 to uncover by-pass 56. This permits 
the fluid pressure to escape from within bellows 
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66 to permit the bellows to collapse and permit 
springs 39 and 66a to return the clutch disks to 
the positions shown on the drawing. 
From the foregoing description, it will be seen 

that to effect washing, the motor alone is ener 
gized and to effect extraction, the motor and sole 
noid 58 are both energized. 
The mechanism. So far described is illustrated 

to a large extent diagrammatically and is to be 
taken as typical of any suitable mechanism which 
requires the energizing of a motor to effect wash 
ing and the energizing of a motor and Either the 
energizing or deenergizing of another circuit to 
effect centrifugal extraction. 
In the present instance, the casing 4 with the 

mechanism therein is shown as being supported 
by SpringS 59 located between flange 60 on casing 
4 and a flange 6 supported in an opening in 
the bottom wall 5. The space between casing 
4 and the opening in wall 5 may be sealed by 
a suitable rubber sleeve 62. Tub may be sup 
ported by a skirt 63 which in turn may have at 
tached thereto casters adapted to rest on a floor. 

For circulating water from the bottom of tub 
to the Spin basket during the washing operation, 
there is provided a circulating pump 65 driven 
by an electric motor 66. Pump 65 has its inlet 
67 connected to the bottom 5 of the tub and its 
discharge connected by a pipe 68 to a nozzle 69 
which discharges water onto a screen 70 at the 
upper end of spin basket 2 above openings 4. For 
emptying tub f, there is provided a drain pump 

driven by an electric motor 72. The inlet of 
pump T is connected by a pipe 73 to the bottom 
Wall 5 of the tub f. The discharge side of pump 
TI is connected to a discharge pipe 74 leading to a 
Suitable drain. 
Water is supplied to the machine through two 

Solenoid thermostatic mixing valves 96,197 hav 
ing fittings i 98, 99 for connection with the hot 
and cold Water supply lines. The valve 96 is 
adjusted to supply hot, and the valve 97 is ad 
justed to supply tepid, water. When both valves 
are operating, Water of an intermediate tempera 
ture is Supplied. The temperature of the water 
is controlled by a contact 200 (Fig. 3) manually 
adjustable to energize either or both of the 
solenoids 96a, 197a for the valves 96, 97 to 
obtain tepid, hot, or intermediate temperature 
water. The tepid water valve 97 has a dis 
charge conduit 20 terminating in a nozzle 20 a 
directing a stream against a splash ring or flange 
202 projecting inwardly, from the outer casing 
slightly below the bottom of the spinner basket. 

The spattering of water discharged from nozzle 
20a against the flange 202 and the outer walls 
of the spinner basket at the desired time breaks 
up any Soap Suds which may accumulate during 
Washing, and reduces the friction drag during 
drying Which in extreme cases might be enough 
to keep the basket from coming up to speed. 
The hot Water valve has a discharge conduit 203 
leading to a Soap box 204 having a discharge 
nozzle 205 directed to the space between the tank 
wall and the spinner basket. The soap box is 
arranged to receive granular or flake soap which 
is flushed out of the Soap box by the water and 
falls into the bottom of the outer casing. The 
Soap is thoroughly mixed or dissolved in the cir 
culating pump 65 as the water is pumped from 
the bottom of the outer casing into the spinner 
basket. The hot water is led into the soap box 
through a tangential inlet so as to set up a 
vortical motion of the water which thoroughly 
washes the side walls of the soap box. The 
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Soap box discharge nozzle 205, which is open at 
all times, projects outward a sufficient distance 
SO that dry Soap Will not fall out due to the na 
tural angle of repose of the Soap. 
The water is shut off by a float 2 responsive 

to the accumulation of Water in the botton of 
the Outer casing Which, When the basket is filled 
to Overflowing and a Small amount of Water 
accumulates in the casing, opens a SWitch 22 
in Series With the Solenoid of the Solenoid 
Valves 96, 97. If the Water rises to a higher 
level in the casing, a Switch 23 is opened for 
a purpose hereinafter described. 

In FigS. 2, 3 and 4 is shoWn an automatic con 
to for the machine having the mechanism of 
Fig. 1 although the control is obviously appli 
cable to other machines. Fig. 3 is a Wiring dia 
gram and Fig. 2 is a developed View of the con 
trol cams which are rotated in unison by a tin 
ing motor 23 at a Speed of One revolution in 
40 minutes. The cams are also manually rotat 
able by a dia 232 Which is al SO driven by the 
timing motor and indicates the position of the 
cams. By manually adjusting the dial, the op 
erator can omit, shorten, lengthen, or repeat any 
of the operations to be automatically performed. 
All of the switches controlled by the cams are 
single pole, double throw Snap Switches So that 
the switches can not dwell in an intermediate 
position. They may be of any Suitable con 
Struction. 
The full cycle of automatic operation of the 

machine starts with a “soak' cycle in which the 
spinner basket is filled with tepid water, the 
agitator is operated for a short time (3 minutes) 
to remove Water Soluble stains, the Spinner 
basket is rotated to centrifugally dry the clothes 
and the “soak' water is pumped to the drain. 
Immediately following the 'soak' cycle is a 
“wash' cycle in which the tub is filled with 
Soapy water at a temperature selected by ad 
justment of the Water temperature Control cOn 
tact 200, the agitator is operated for a period 
determined by the preadjustment of the Wash 
time cam 233 (from 3 to 20 minutes) and the 
spinner basket is rotated to centrifugally dis 
charge the Wash Water which is pumped to the 
drain. The “wash' cycle is followed by a "rinse" 
cycle in which the basket is filled with tepid 
water, the agitator is oscillated for about 5 min 
utes, the spinner basket is rotated for a relative 
ly long time (10 minutes) to thoroughly dry the 
clothes, and the centrifugally discharged Water 
is stored in the bottom of the outer Casing. At 
the end of the centrifugal drying, the machine 

- automatically stops so the operator may remove 
the clothes. The operator may either turn the 
dial 232 to “empty' if there is no further wash 
ing to be done, or to 'soak' if the stored rinse 
water is to be used to soak a Succeeding load of 
clothes, or to “wash' if the 'soak' cycle is to 
be omitted. During the operation of the agitator 
for rinsing, the drain pump is started twice 
to pump water from the bottom of the Outer 
casing to the drain and fresh Water is auto 
matically added to dilute and flush the water 
in which the clothes are being rinsed. 
The timer motor winding 234 is energized by 

the operation of either the main motor 3a or 
the drain moto 72, all of the control power being 
conditional upon the main switch 245 controlled 
by the dial can 232 indicated by a pilot light 
245d. One side of the winding 234 is connected 
directly to one line (-) and the other goes to 
the other line (+) alternatively through con 
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6 
tacts 22 of relay 235 or through contacts 23 
of the Same relay in series either with contacts 
26 of wash timer cam 233 and contacts 249 of 
can 250, or with contacts 262 of cam 259 and 
contacts 249 of cam 250, or with contacts 26 
of wash timer cam 233 and contacts 247 of cam 
248 and contacts 23 and 246 of the float 2. 
Relay 235 provides the bi-lateral control of 

the timer motor 234, by connecting 234 to the 
line if the drain pump is running or connecting 
234 to the main motor feed circuits when the 
drain pump is Stopped. 
The main driving motor 3a is connected to 

the terminals 236, 237 through a thermal over 
load relay 238 and a Solenoid 239 connected in 
Series with the motor running winding 240. 
When the motor starts, a heavy current is drawn 
through the Solenoid 239 which closes a switch 
24 connecting the motor starting winding 242 
across the terminals 236, 237. As the motor 
COmes lup to Speed, the current through the sole 
noid 239 decreases, opening the switch 24 and 
disconnecting the starting winding 242. The 
main driving motor terminal 237 is connected 
directly to one side of the line (-). The other 
terminal 236 is energized through a switch 245 
Controlled by the dial cam 232 which is closed 
during SOak, Wash, and empty cycles and alter 
natively (1) through float Switches 246 and 23, 
and contacts 247 closed by the spin valve cam 
248 during agitation, or (2) through a switch 
249 closed by the motor can 250 during spinning. 
The Switch 249 is open during washing so that 
the main driving motor and the timing motor 
cannot operate until there is Sufficient Water in 
the bottom of the Outer casing to raise the float 
and close the Switch 246. Since the timing mo 
tor is stopped while the machine is being filled 
With Water, the automatic Operation is not 
affected by variations in the water pressure. The 
Switch 23 is a safety switch which opens when 
there is an exceSS of Water in the bottom of 
the outer casing and prevents operation of the 
agitator under conditions which will be herein 
after described. The operation of the agitator 
for washing accordingly does not start until the 
Spinner basket is filled with Wash Water to the 
proper level. During spinning, the main driving 
motor and the timing motor Winding 234 are 
energized through the switch 249 which by-passes 
the float control switches 23 and 246 and hence 
allows spinning independent of tub water level. 
At the beginning of the cycles during which 

the agitator is to be oscillated, the Soak, Wash, 
and rinse cycles, the circulating pump motor 
66 is energized through the Switch 245 and the 
contacts 25 which are closed by cam 252 dur 
ing these cycles So the circulating pump is effec 
tive to pump Water from the bottom of the 
Outer casing to the spinner basket. While the 
machine is being filled with Water, the water 
discharged from the nozzles 20 a. and 205 is 
pumped to the basket. After the machine is 
filled, the water overflowing through the open 
ings 4 and 26 is continuously circulated from the 
botton of the Outer casing through the filter 
70 to the spinner basket. The circulating pump 
motor is also energized through the above circuit 
by the can 252 during the centrifugal extracting 
operations, forming part of the Soak, Wash and 
rin Se cycles, tO di Scharge water from the bottom 
of the outer casing onto the filter 70 on the upper 
rin of the Spinner basket. Because the filter is 
rotating, the water discharged onto the filter does 
not flow through the filter but is centrifugally 
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moved across the upper Surface of the filter, 
scouring or flushing lint and Solid particles from 
the filter. During the Soak and rinse cycles, the 
solenoid 9a of the tepid Water Supply valve 
97 is energized through the dial contacts 245, 
contacts 22 which are closed by the float 2 
whenever there is insufficient Water in the bot 
tom of the outer casing, contacts 253 which are 
closed by the temperature control cam 254, and 
contacts 255 which are closed by the drain pump 
cam 256. This circuit is interrupted as SOOn aS 
the accumulation of water in the bottom of the 
outer casing raises the float 2 and opens the 
contacts 22. Due to a Snap action the con 
tacts 246 are closed simultaneously with the 
opening of the contacts 22 to close the circuit 
to the main driving and timing motors. Since 
at this time the contacts 257 are held open by 
the spin cam 248, the Solenoid 58 is deemergized, 
opening the port 56 and relieving the oil pres 
sure in the bellows 46 so that the brake Surfaces 
42 and 43 are engaged to hold the frame 6 
stationary and cause oscillation of the agitator. 
Oscillation of the agitator therefore starts at 
the instant that the proper amount of Water is 
supplied to the machine. 
The control is designed so that the Operator 

can preselect the water temperature and wash 
ing time for the wash cycle. 
perature is adjusted by the contact 20 which 
can be moved to contact either or both of the 
contacts 263 or 264 connected respectively to 
the tepid valve solenoid 97 a through contacts 
265 controlled by the cam 254 and to the hot 
valve solenoid 196a through contacts 266 con 
trolled by the wash timer cam 233. Tepid or hot 
water is supplied respectively when the Solenoids 
97a or 196a are energized and water of inter 
mediate temperature is supplied when both Sole 
noids are energized. This gives sufficient range 
of temperature adjustment. The adjustable ten 
perature circuit extends between terminals 28 
and 268 on the previously described circuit for 
automatically supplying tepid water during the 
soak and rinse cycles so the adjustable tempera 
ture water is also supplied under the control of 
the float 2 f. 
The washing time is adjusted by the cam 233 

driven by a wash timing motor 258. The can 
233, which is manually adjustable in a clock 
wise direction to preselect the Washing time, is 
driven in a counterclockwise direction by a Wash 
timing motor 258. The circuit to the Wash timing 
motor 258 is controlled by the cam 259 which 
opens the contacts 262 in the circuit of the main 
timing motor winding 234 and closes contacts 
260, closing a circuit from one side of the wash 
timer motor winding 269 through the contacts 
260 to the motor terminal 236. The other side 
of the wash timer motor winding 269 is con 
nected through contacts 266 through the low im 
edance of solenoid 96a, terminal 268, contacts 

255 to the motor terminal 237. The current 
flowing through the winding 269 is insufficient 
to energize the solenoid 96d. The Wash timer 
motor comes into operation Shortly after the be 
ginning of agitation in the wash cycle So that 
the main driving motor 3a is running and line 
potential is accordingly applied across the miotor 
terminals 236 and 237. At Some prior time the 
operator has adjusted the cam 233 for the de 
sired washing time so that the contacts 266 are 
closed. The closing of the contacts 260 by the 
cam 259 breaks the circuit to the winding 234 of 
the main timing motor and stops the rotation of 
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the main control cams. Simultaneously with the 
stopping of the main timing motor the wash tin 
ing motor 258 is started by the closure of contacts. 
260, turning the cam 233 in a counterclockwise 
direction until the contacts 266 are opened and 
the contacts 26? are closed, restarting the main 
timing motor. The wash timer motor is effec 
tive to add an adjustable interval to the washing 
operation only during the wash cycle. At the 
conclusion of the added interval the Washing is 
completed under the control of the cams driven 
by the main timing motor. The Spinning or cent 
trifugal drying of the clothes is under the con 
trol of the cams 248 and 250 Which close the con 
tacts 257 and 249 during Spinning. The closing 
of contacts 249 completes a circuit to the main 
driving motor extending through contacts 245 
and contacts 249 to the motor terminal 236. The 
other motor terminal 237 is permanently con 
nected to the other (-) side of the power line. 
The closing of the contacts 257 completes a cir 
cuit to the solenoid valve 58 from contacts 249 
connected to one side of the power line through 
contacts 257, valve 58 and the low impedance of 
.starting winding 242 to the other motor termi 
nal 23 connected to the other Side of the power 
line, energizing the solenoid valve 58 which closes 
the port 56 and permits oil pressure to build up 
inside the bellows 46 to expand the bellows and 
disengage the brake 42, 43 and engage the clutch 
44, 45, coupling the motor shaft directly to the 
spinner basket. The spinning starts after the 
spin valve is energized, which, as will be noted 
from Fig. 2, takes place shortly after the main 
motor 3 a has been energized so the starting 
solenoid 239 opens contacts 24 before the sole 
noid 58 can be energized. Thus it follows that 
when starting contacts 24 are closed, it is not 
possible to energize Spin Solenoid 58. The pres 
ence of Starting Winding 242 in Series with Sole 
noid 58 does not affect the operation of the 
latter. vn 

The drain pump motor 72 is energized by cone 
tacts 270 closed by the drain pump control can 
256 to connect the drain pump motor terminal 
243 to the (-) side of the power line. The 
other drain pump motor terminal 244 is con 
nected through the contacts 245 to the (--) side 
of the power line. The winding 234 of the main 
timer motor 23 is energized in parallel with 
the drain pump motor by means of relay 235 
and contacts 272 so the "empty' cycle is auto 
matically performed. 
During rinsing while the agitator is OScillating, 

the drain pump is Started at two Spaced inter 
Vals to pump the Water in the bottom of the 
Outer Casing to the drain. While the drain pump 
Operates, the liquid level in the Outer casing drops, 
opening the float switch 246 and closing the float 
switch 22. Opening the float switch 246 opens 
a circuit to the main driving motor through the 
switch 246 but another circuit to the main driv 
ing motor is closed through contacts 245, con 
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tacts 27 closed by the circulating pump can 252, 
Switch contacts 23 and 247 to the motor ter 
minal 236 so the motor does not stop while the 
drain pump runs and OScillation of the agitator 
continues. The circulating pump does not run 
While the drain pump is running. When the 
drain pump Stops due to the opening of the con 
tacts 20, the circulating pump contacts 25 are 
closed and the contacts 246 are open due to the 
drop in the Water level in the bottom of the outer 
casing and the contacts 22 are closed so that 
Water is Supplied to the bottom of the Outer 
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casing as soon as the drain pump stops. This 
water fills the bottom of the outer casing to 
close the float switch 246 and complete the cir 
cuit to the main motor 31a. The circulating 
pump has already been started to pump this 
water into the basket. The starting of the drain 
pump during the rinse cycle results in the addi 
tion of a small quantity of fresh water to the 
machine and the pumping to the drain of the 
lint and solid particles which have accumulated 
in the bottom of the outer casing. 
To facilitate determination of the condition of 

the machine at any part of the cycle, legends 
have been placed on Fig. 2 indicating the con 
dition of the control contacts corresponding to 
the control cam surfaces. By the use of these 
legends it is believed that the operating condition 
of the machine at any point can readily be 
ascertained. 
The dial cam 232 controls the power supply to 

the machine through contacts 245 which are 
closed while the machine is operating. It will be 
noted that the dial cam switch 245 is closed 
throughout the soak, wash, rinse, and empty cy 
cles and is open before and after the empty 
cycle. After going through the soak, wash, and 
rinse cycles the machine automatically stops. 
The dial must be manually turned to start the 
empty cycle and the machine will automatically 
stop at the end of the empty cycle. 
The temperature control cam 254 has two posi 

tions, one in which the contacts 253 are closed 
and the other in which the contacts 265 are 
closed. While the contacts 253 are closed, only 
tepid water can be supplied to the machine. The 
supply of water is possible only when the float 
switch contacts 22 and the drain pump can Con 
tacts 255 are closed. The water Supply stops as 
soon as the float switch contacts 212 are opened 
by the accumulation of a small amount of water 
in the outer casing. When the contacts 265 are 
closed, the temperature of the Water supply is 
determined by the adjustment of the contact 
arm 200 which controls the circuit to the hot 
water valve 96 through contacts 266 controlled 
by the wash time adjusting cam 233 and contacts 
255 controlled by the drain pump cam 256. The 
temperature cam is conditioned for the Supply 
of hot water only during the wash cycle, and 
the higher temperature water desirable for the 
wash cycle is supplied under the control of the 
float switch contacts 22. Throughout that part 
of the operation when the agitator is oscillated, 
except during the part of the rinse cycle, water 
of the temperature determined by the tempera 
ture cam is supplied under the control of the float. 
During, the supplying of water (except in Spin 
and part of rinse agitate), the main and timing 
motors are deenergized. The supply of water is 
therefore independent of failure of the power or 
water supply. The rate of water Supply is less 
tham the capacity of the circulating pump SO 
the water supplied to the machine is pumped into 
the spinner basket and the float switch shuts off 
the water supply after the basket is filled to Over 
flowing and a small amount has accumulated in 
the bottom of the outer casing. OScillation of 
the agitator starts simultaneously with the open 
ing of contacts 22 and the closing of contacts 246 
to complete the circuits to the main and timing 
motors. If for any reason the water level in the 
spinner basket drops during agitation, additional 
water is automatically supplied. 
The wash time cam 259 controls the circuit 

to the wash timer motor 258 through contacts 260. 
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While the contacts 260 are closed, the circuit to 
the main timer motor through the contacts 26 
is interrupted for an interval dependent upon the 
adjustment of the cam 233. While the circuit 
to the main timer motor is interrupted, all of 
the cams except the cam 233 are stationary. The 
adjustment of the washing time is desirable only 
during the washing operation, and therefore the 
Wash time cann 239 closes the contacts 260 Only 
during the part of the wash cycle in which the 
agitator is Oscillating. At all other times the 
contacts 260 are open and the contacts 262 are 
closed. 
The spin valve cam 248 closes the contacts 257 

in circuit with the spin solenoid 58 during the 
intervals at which centrifugal extracting is de 
sired. The circuit to the Solenoid 58 is through 
contacts 249 closed by the motor control cam 250 
so that the solenoid 58 is energized only when 

20 

25 

30 

35 

5 

() 

both the contacts 257 and 249 are closed. In 
the other position of the spin valve cam 248, the 
contacts 247 are closed which are in the power 
circuit for the motor 3 a through the float con 
trol SWitches 23 and 246. When the Switches 
23, 246 and 247 are closed, the motor 3 fa is 
energized and, since at this time the solenoid 58 
is deenergized, the agitator is oscillated. 
The float control switch 246 is closed only 

when there is sufficient water in the bottom of 
the outer casing to indicate that the spinner 
basket is filled to the proper level. The switch 
23, which is opened at a higher water level in 
the outer casing, is a safety switch to prevent 
OScillation of the agitator with insufficient water 
in the spinner basket. The safety switch will not 
come into action during the normal operation of 
the machine but, since the control cams may be 
manually moved to any position, it is possible for 
the operator to obtain a condition in which the 
float switch contacts 246 are closed when the 
Spinner basket is not filled to the proper water 
level. One way of obtaining this condition is to 
turn the control cams to the spinning position 
and then turn the control cams to the washing 
position before the spinner basket is completely 
emptied. Regardless of whether the drain pump 
is running, the water level in the bottom of the 
Outer casing will rise during spinning above the 
level sufficient to close the float switch 246 so 
that if this switch alone were depended upon to 
initiate the oscillation of the agitator, the agita 
tor would be oscillated when the spinner basket 
was only partly full of water. However, under 
this condition the high water level in the outer 
casing causes the opening of the contacts 2 f3, 
preventing oscillation of the agitator until the 
water level had dropped due to the operation of 
the circulating pump. While this arrangement 
is not a perfect protection against any oscilla 
tion of the agitator with insufficient water in 
the Spinner basket, it is sufficient for practical 
purpoSeS. 
The drain pump cam 256 controls contacts 270 

which energize drain pump motor 72 and con 
tacts 255 which form part of the circuit to the 
water valve solenoids 96a and 97a. The circu 
lating pump cam 252 controls contacts 25 which 
close the circuit to the circulating pump motor 
66 while water is to be supplied to the machine 
and throughout that part of the cycle in which 
the agitator oscillates and during part of the 
spinning operations so as to discharge a stream 
of water onto the filter to centrifugally flush or 
clean the filter. The cam 252 also controls con 
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tacts 2 which control the circuit to the main 
driving motor during that part of the rinse cycle 
when the drain pump is operating. During this 
time the drain pump is removing Water from the 
bottom of the outer casing, and, unless the motor 
circuit was completed through the contacts 27 f, 
oscillation of the agitator would stop due to the 
opening of the float switch contacts 246. 
What I claim as new and desire to Secure by 

Letters Patent of the United States, is: 
1. In a washing machine, a spinner basket for 

receiving liquid and clothes to be washed and 
centrifugally dried, washing means in the basket, 
a tub for receiving in its lower part liquid from 
the Spinner basket, Said basket having an Over 
flow to the tub defining the basket Water level for 
Washing, mechanism for actuating the Washing 
means and for spinning the basket, an electric 
motor for driving Said mechanism, means for 
shifting the mechanism between washing and 
Spinning, a two-position SWitch controlling Said 
shifting means having one position for Washing 
aid the other for centrifugal drying, means for 
Supplying Water to the tub, means for pumping 
Water from the tub to the basket for Washing, 
the capacity of Saidpumping means being greater 
than the rate of water Supply to the tub, a float 
Switch responsive to a predetermined accumula 
tion of Water in the tub for closing a circuit to 
the motor through the washing position of the 
tWO-position switch and for interrupting the 
Water Supply, and a float switch responsive to a 
greater accumulation of Water in the tub for 
breaking said circuit to prevent washing. 

2. In a Washing machine, a spinner basket for 
receiving liquid and clothes to be washed and 
centrifugally dried, washing means in the basket, 
a tub for receiving in its lower part liquid from 
the spinner basket, Said basket having an overflow 
to the tub defining the basket water level for 
Washing, mechanism for actuating the washing 
means and for spinning the basket, an electric 
motor for driving said mechanism, a two-position 
Switch for controlling said mechanism having one 
position for effecting actuation of the washing 
means and the other position for effecting spin 
ning of the basket, means for supplying water to 
the tub, means for pumping water from the tub 
to the basket for washing, the capacity of the 
pumping means being greater than the rate of 
Water Supply to the tub, a float switch responsive 
to a predetermined accumulation of water in the 
tub for closing a circuit to the motor through 
the Washing position of the first switch and for 
interrupting the water supply, and a float switch 
responsive to a greater accumulation of water in 
the tub for breaking said circuit to prevent 
washing. 
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3. In a washing machine, a spinner basket for 

receiving liquid and clothes to be Washed and 
centrifugally dried, Washing means in the basket, 
a tub for receiving in its lower part liquid from 
the Spinner basket, Said basket having an over 
flow to the tub defining the basket water level 
for Washing, mechanism for actuating the wash 
ing means for - for spinning the basket, an elec 
tric for driving said mechanism, means for sup 
plying water to the tub, means for pumping 
Water from the tub to the basket for washing, 
Said pumping means having a greater capacity 
than the rate of water supply to the tub, means 
responsive to a predetermined accumulation of 
Water in the tub for conditioning the machine 
So that the driving mechanism may actuate the 
Washing means and interrupting the water sup 
ply, and means responsive to a greater accumula 
tion of water in the tub to prevent the driving 
mechanism from operating the washing means. 

4. In a Washing machine, a spinner basket for 
receiving liquid and clothes to be washed and 
centrifugally dried, washing means in the basket, 
a tub for receiving in its lower part liquid from 
the Spinner basket, said basket having an over 
flow to the tub defining the basket water level 
for Washing, mechanism for actuating said wash 
ing means and for Spinning the basket, an elec 
tric motor for driving said mechanism, means 
for shifting the mechanism between washing and 
Spinning, a two-position switch controlling said 
last-named means having one position for wash 
ing and the other for centrifugal drying, means 
for Supplying water to the tub, means for pump 
ing Water from the tub to the basket for wash 
ing, said pumping means having a capacity 
greater than the rate of water supply to the tub, 
and a float Switch responsive to a predetermined 
accumulation of water in the tub for closing a 
circuit to the motor through the washing posi 
tion of Said two-position switch and for inter 
rupting the water supply. 
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