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This invention relates to washing machine, and 
more particularly to the automatic control of 
such washing machines. - - - - - 

An object of this invention isto provide a cen 
trifugal washing machine With a control such 
that When the access door is opened during the 
centrifugal action all operations are automati 
cally stopped. Also should the door remain open 
When centrifugal operation is reached, all op 
erations are automatically stopped. '' ... - 

Further objects and advantages of the present 
invention will be apparent from the following 
description, reference being had to the accom 
panying drawings, wherein a preferred form of 
the present inventionis clearly shown. 
In the drawings: , - 
Fig. 1 is a diagrammatic representation of the 

Washing machine and its controls; 
Fig. 2 is a diagrammatic representation of the 

timer control, in combination with the electrical 
elements of the machine; and , , . . . . . . . 

Fig. 3 is a diagrammatic representation of the 
control knob for the timer, together with a dia 
gram of the position of the contacts at various 
times. . . - : i * - : - - 

A Washing machine, according to this invention 
includes a tub 50, which may be centrifugally 
rotated to dry the clothes. An agitator 5 may 
be placed inside of the tub, for agitating the 
clothes prior to the centrifugal action. The tub 
50 and agitator 5 areactuated through the medi 
um of a transmission 52, which is actuated by a 
motor 53, the transmission being controlled by 
a solenoid 54. When the motor 53 is energized, 
together with the solenoid 54, the agitator is not 
reciprocated; but the tub 50 iscentrifugally ro 
tated at sufficient speed to wring the clothes. 
When the motor53 is energized while the solenoid 
is deenergized, the agitator 5i is reciprocated, 
When the solenoid 54 is deenergized while the 
tub 50 isrotating, a braking action is applied 
to the tub 50, to stop it quickly. Any type of 
motor and transmission may be used for accom 
plishing this purpose, such, for example, asis 
disclosed in the copending application of Ken 
dall Clark, S. N. 511515, filed November 24, 1944, 
Patent No. 2,422,395, granted June 17, 1947, for 
Domestic Appliance. 
An access door 56 is provided for introducing 

the clothes and detergentinto the tub50. A door 
switch 57, hinged at 8 and closing contacts at 
7, is actuated by the rod 58 sothat the contacts 
t7 are closed whenever the door 56 isopened, 
and vice versa. 
Atimer 70 is provided, which controls the flow 
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of electrical power from the lines L1 and La to 
the various electrical elements of the washing 
machine. The washing machine is filled with 
water from the hot water connector 60 and a 
cold water connector 59. These connectors dis 
charge into athermostatic mixing valve 6.. The 
hot water connector also discharges into a hot 
Water line 7. The mixing valve 6 discharges 
into a mixed water line 72. The lines 7 and 72 
are controlled by solenoid valves 63 and 62 re 
spectivey, and discharge into a common outlet 
chamber 64. This chamber is connected by a 
line 3 to a constant pressure valve 65, which 
maintains a constant pressure of Water on the 
line T4, which in turn discharges through a fixed 
orifice 66 and a nozzle 67 at a constant flow rate 
into the tub 50. The arrangement is such that 
the timer 70 opens the selected solenoid valve 
62 or 63 for a sufficient length of time so that 
the constant volume discharge of Water at the 
nozzle 61 fills the tub 50 to the correct level dur ingeach filling operation. The position of the 
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tact 89. 

handle 87 of the selector switch 88 determines 
whether the movable contact 89 of the switch 
88 contacts 15 or 16. When the handle 87 is on 
the indication “Hotº contact 89 engages 5, and 
the hot water solenoid 63 is energized for the 
firstfilling operation. During the second and 
third filling operations, the mixed water solenoid 
62 is energized regardless of the position of con 

Fig. 2 shows the timer construction diagram 
matically. It includes a timer motor 20 which 
moves a Small gear 2 intermittently such as at 
one-half minute intervals. This gear in turn ac 
tuates a larger gear 22, which is fixed to a ro 
tatable shaft 23. The shaft 23 carries a plu 
rality of rotatable cams 24, 25, 26 and 27 which 
are in engagement with movable blades 28, 29, 
30 and 3 respectively, and which carrymovable 
contacts 6,4, il and 8 respectively. The cams 
24,25, 26 and 27 have been indicated by dotted 
circles; but it is understood that they actually 
are irregularly shaped cams, so shaped that the 
movable contacts 6, 4, li and 8 are actuated at 
selected intervals of time, as indicated in Fig. 3. 
Fig. 3 shows the indications on the knob 36, which 
are inside of the circle 35. The numerals on the 
outside of circle 35 indicate the positions of the 
movable contacts at the various intervals of 
time, as the Shaft 23 is rotated clockwise, The kngb 36 is provided with an irregular orifice 37 
which fits over the irregular end 38 of the shaft 
23. The knob 36 is axially secured to the shaft. 
23, So that, When the knob 36 ismoved slightly 
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axially, a movable contact 2 is moved into and 
out of contact with stationary contact , the mov 
able contact 2 being carried by a movable blade 
39 which has its upper end in axial engagement 
with the shaft 23. Whenever the knob 36 is 
pulled towards the operator, the contacts and 
2 are opened, and Whenever the knob is pushed 
away from the operator, the contacts l' and 2 
are closed. A suitable snap acting mechanismis 
provided for allowing the shaft to be placed in 
these two axial positions. This may take the 
form of a double grooved ring 40 carried by the 
shaft 23 in which a spring-pressed pin 4 rides, 
so that the ring 40 Snaps from One position to 
the other. 
Whenever the movable contact 8 engages con 

tact 9, the solenoid 54 is energized, So that the 
tub 5 is centrifugally rotated. However, since 
the switch 57 is closed Whenever the door 56 is 
open, and switch 57 is in parallel With Solenoid 
54, all electrical elements are automatically de 
energized, should the door 56 be open, or opened, 
during a period which normally is a Spin period, 
as more fully hereinafter explained. Therefore, 
should the operator open the door While a cen- : 
trifugal action is taking place, all' Operations are 
automaticaliy stopped, including the operation of 
the timer. 
open during any previous operation, then, When 
the timer reaches a spin position, all operations, 
including that of the timer, are automatically 
stopped. The machine then remains inoperative 
until the operator closes the door 56, at which 
time the operations of the machine, including 
the timer, are resumed when they were automat 
ically stopped by the open door. 

Also, if the door 56 should be left 
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Normally, When the door 56 is closed and the 
contacts l' and 2 are closed in the inWard posi 
tion of knob 36, the energization of the various 
elements is as follows: 
When 8 is on 7, one of the Water solenoids 62 

40 

or 63 (depending On the Selection at: 89) is en- , 
ergized to introduce Water (hot or tepid) into 
the tub 50. The electric current fiow is from 
L1, i, 2, 100, 3, 8, 7, 102, 89 and, if 87 is on 
“hot,º 5, i G3, 63, lO4, 105, 4, 3 to L2. Should 
the handle 87 be on “mix,'ºthen the current 
branches from 89to 6, i 06, 62, 107, 105, i , 13 
to L2. 
When 8 is on 9 current flows from L1, I, 2, 100, 

3i, 8, 9, 08, i09, 54, il 0,05, i 4, 3 and L2. This 
energizes the Spin solenoid 54 and causes rota 
tion of tub 50. HoWever, should the door 56 be 
opera, or be opened, While 8 is on 9, then, instead 
of causing a rotation of tub 50, all operations 
are stopped by the flow of current from L1, , 
2, i 00, 3, 8, 9, 8, 57, i 7, solenoid il I, 3 and 
L2. The energization of solemoid il pulls the 
Safety SWitch 3 from 4. This allows current 
to continue to flow through solenoid li; but 
disconnects all other electrical elements, 54, 63, 
62, 53 and 20 from L2, thus stopping all opera 
tions, including the timer, as long as the door 
56 is open and the timer is on a “spinº position. 
When the door 56 is cloSed, SWitch 57 iS Opened, 
and solenoid l is deenergized, thus allowing 
Safety SWitch contactS 3 and 4 to close On each 
other by Spring action into their normally closed 
position. It should be noted that this control 
of the door 56 Over the electrical circuits can 
only take place during a “spinº position of the 
timer, since that is the only time that contact 
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8 is on 9, and is the only time that solenoid il 
can be energized. » 
When l is on (Which never occurSWhile 8 75 

4 
is on 7) tepid Water solenoid 62 is energized. 
Electric current flows from L1, i, 2, I 2, 30, i 1, 
I0, 3, e6, 62, O7, 105, 4, 3, to L2. The tub 
50 is filled with tepid Water to the correct level 
during Such an operation. 
When l is on 2, the running winding of mo 

tor 53 is energized. Electric, current floWS from 
L1, i, 2, i 2, 30, i 1, 2, i 14, 53, i 15, 05, 4, 3, 
to L2. 
When 4 is on 3, the timer motor 20 is ener 

gized. Electric current flows from L., 1, 2, il 6, 
I, 3, 4, 29, 8, 20, 05, i 4, 3 to L2. 
When 6 is on 5 the starting Winding of motor 

53 is energized. Electric current flows from L., 
I, 2, 6, 19, 5, 6, 28, 20, 53, il 5, 105, 4, i 3 to 
L2. 

In the operation of the device, the door 56 is 
opened and clothes and detergent are placed in 
the tub 50. The door then should be closed and 
the knob 36 should be pushed away from the 
user to close contacts l' and 2 and the knob 36 
should be turned clockWise from the “off' posi 
tion S (Where the timer previousily had stopped) 
to the start position at A. Just before reaching 
position A, the cams are actuated So that con 
tact 3 closes on l' and contact I closes on 8 as 
indicated at A'. This emergizes the hot Water 
solenoid and start:S the fioW of hot or tepid (as 
Selected) Water into the tub 59 to the correct 
level. At the Same time the timer motor 20 is 
energized. The shaft 23, and knob 36 are then 
intermittently progressed from position Atoposi 
tion B, where contact 8 is moved away from 7; 
6 is moved to 5; and il is moved to 2. This 
energizes the starting coil of motor 53. It also 
energize:S the running coil of motor53. The mo 
tor 53 iS tnerefore Started and caused to run on 
the starting running Windings thereafter. Since 
the transmission Solenoid 54 is deenergized, the 
agitator 5 is agitated. After a suitable inter 
val of time, as at C, the starting Winding of the 
motor 53 is deenergized by Opening contactS 5 
and 6.. The Washing operation continues (agi 
tator action), for the Selected number of min 
utes, until the position Dis.reached. Should the 
user desire a shorter Washing period than the 10 . 
minutes indicated on the timer, he may advance 
the knob 36 manually to a shorter period, Such , 
as-to an. 8,6 or other minute period. When posi 
tion D is reached contacts 5 and 6 are closed, as 
are also 8 and 9. The closing of contacts 8 and 
9 energizes Solenoid 54, if the door 56 is closed, 
and starts the tub 50 to spin. The starting wind 
ing of the motor53 is again energized by the 
closing of contactS 5 and 6 because acceleration 
is necessary, and the motor is slowed down to a 
speed requiring the Starting Winding to aid in 
getting the tub up to speed. HoWever, should the 
door 56 be opened While the Spinning operation · 
progreSSes Qr if the door had beenefit Open, then 
no Spinning of the tub can take place, and all 
operations of the machine, including that of the 
timerare interrupted by the opening of contacts 
f3 and i 4 as previousy described. The spinning 
operation empties the Water in the tub 50 into 
sump 130 from whence it flows through pipe 13 
and pump 32 into drain connector 33. 
As the timer continues, the position Eis reached 

where the starting Winding is deenergized by the 
opening of contacts 5 and 6. When the position 
Fis reached contact 8 is moved from 9 and di 
from 2. This deenergizes the solenoidi 54 and 
the motor 53 and stops the spinning of tub 5ò. 
At position G Ois closed on 1. This energizes 
the mixed Water Solenoid 62 and start:S flow of 
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mixed water through the nozzle 67. The flow of 
water continues until position H, Which is the 
correct length of time to fill the tub. At H, cons 
tact It is moved from O while the contacts 5 
and 6, and and i 2 are closed. This stops the 
flow of Water and energizes the starting and run 
ning windings of the motor 53 to reciprocate the 
agitator 5. At I, contact 6 is moved from 5, 
thus deenergizing the starting winding of motor 
53, the motor 53 continuing to run on the run 
ming winding. From H to J, the agitator 5 is 
reciprocated. At J contact 6 closes on 5 While 
contact 8 closes on 9. If the door 56 is closed, 
the tub 50 starts to spin; but if the door is al 
ready open, then the tub does not spin and all 
operations cease until the door is closed, When 
they are resumed Where they were stopped. At 
Kthe starting Winding is deenergized by the Open 
ing of contacts 5 and 6. At L the Spinning Op 
eration is terminated by the opening of contactS 
8 and 9 and il and 2. At M the mixed Water 
solenoid is opened by the closing of contacts 0 
and i 1. The filling operation continues until N 
is reached. The tub has then been filled With 
tepid water. At N, contacts 0 and I fare opened 
while 5 and 6, and il and 2 are closed. This 
stops the filling operation and starts the recipro 
cation of the agitator, the motor 53 running on 
both its starting and running Windings. At C 
the starting winding is deenergized by the open 
ing of contacts 5 and 6. At Pithe contacts 5 and 
6 are closed as are also contacts 8 and 9. This 
starts a spinning operation, the motor 53 run 
ning on both Windings until position Q, When the 
starting winding is deenergized by the opening 
of contacts 5 and 6. At R the spinning operation 
is terminated by the opening of contacts 8 and 
9 and 'il and 2. It should be noted that, if the 
door 56 should be opened at any time during the 
interval between Pand R. the Spinning Operation 
Will be stopped together With the timer. If the 
door has been left open before the reaching of 
this spinning operation, the basket Will not spin 
and the timer Will stop. 
After the spinning operation Pto R, the timer 

continues to run until position Sis reached When 
the contacts 3 and 4 are Opened, thus deenergiz 
ing the timer motor 20. At this time the entire 
Washing Operation is terminated and the clothes 
may be removed from the machine. The knob 
36 remains at Suntil the machine is used again. 
The opening of the door 56 does not interfere 

With any of the filling or agitating operations A 
to D, F to J, and L to P. However, should the 
door 56 be open at, or be opened during, the 
Spinning operation, all of the operations of the 
machine, including the timer operation, are 
Stopped. These operations are resumed upon the 
closing of the door 56. This allows the user to 
inSpect the interior of the machine at al times 
except When Spinning is taking place. He can 
even inspect the machine during the spinning op 
eration; but that operation is Stopped until the 
dooris closed. 
While the form of embodiment of the invention 

as herein disclosed, constitutes a preferred form, 
it is to be understood that other forms might be 
adopted, as may come Within the scope of the 
claims Which folloW. 
What is claimedisasfollows: 
1. A Washing machine comprising: a centrif 

ugally rotatable basket; agitating means for 
clothes in said basket; a power motor; transmis 
sion means to connect said motor to rotate said 
basket centrifugally and to agitate said clothes; 

6 
a liquid feeder forsaid basket; a door for access 
to said basket; a timer sequentially to establish 
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a filling period, an agitation period and a spin 
period for said liquid feeder, agitation means and 
basket respectively; a door-operated controller 
haVing means operable, When said door is closed, 
to enable said timer to establish and continue 
all of said periods; Said controller having means, 
when said door is opened, operableto enable said 
timer to establish said filling and agitation pe 
riods and to disable said timerto establish and 
continue said spin period; said last named means 
being effective to stop said timerif said door is 
opened duringa, Spin period. 

2. A Washing machine comprising: powerlines 
adapted to be connected to a source of power; a 
rotatable tube; anagitator in said tub; a power 
motor; a transmission connecting Said motor with 
Said tub and agitator; a spin actuator for said 
transmissionto cause Spinning of said tub; liquid 
fillingmeans forsaid tub; a power motor switch; a 
timer motor SWitch; a filling means switch; a 
spin switch; a timer motoractuating said switch 
es at various intervals of time; a normally closed 
solenoid contactor in series with one power line 
and all of said switches; the solenoid of said con 
tactor being in series with said line and said spin 
switch; a door switch in series with said solenoid 
and Spin SWitch; and electrical connections from 
the other powerline to the switches, power motor, 
timer motor, filling means, spin actuator, con 
tactor and solenoid. 

3. A Washing machine comprising: power lines 
adapted to be connected to a source of power; a 
rotatable tub; anagitator in said tub; a power 
motor member; a transmission connecting said 
motor member, tub and agitator; a spin con 
troller member controlling said transmission to 
causerotation of said; tub; a hot Water fill valve 
member; a tepid Water fill valve member; a timer 
motor member; a movable power motor and tepid 
Water fill blade to control said power motormem 
ber and said tepid Water fill valve member; a 
movable timer blade to control said timer motor 
member; a movable hot Water fill and spin blade 
to control Said hot Water fill valve member and 
Spin controller member; said timer motor mem 
ber moving said blades at various intervals of 
time; stationary contacts for said blades, said 
last named blade having a spin stationary con 
tact and a hot Water fill contact selectively con 
tactable by said blade; a normally closed sole 
noid Switch in series with one power line and 
Said stationary contacts, the solenoid of said sol 
enoid SWitch being in series with said one line 
and With said Spin stationary contact; a door 
SWitch in series with said solenoid and said spin 
stationary contact; and electrical connections 
from the other power line to said member, cer 
tain of Said blades, certain of said contacts, cer 
tain of said switches, and said solenoid. 
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4. A control switch means comprising: a plu 
rality of mechanism control switches; a timer 
motor Sequentially actuating said switches; a safe 
ty Switch in series With said mechanism control 
SWitches and timer; a door; means opening said 
Safety SWitch When a certain one of said mech 
anism control SWitches is actuated and said door 
is Open and closing Said safety switch when said 
certain one of said mechanism control switches 
is not actuated and said door is either open or 
ClOSed. 

5. A control switch means comprising: a plu 
rality of mechanism control switches; a timer 
motor sequentially actuating said switches; a 
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safety switch in series with said mechanism con 
tro switches and timer; a solenoid controlling 
said safety switch, said solenoid being in series 
with a certain one of Said mechanism control 
switches to be electrically modified When said 
certain switch is actuated and to be electrically 
unmodified When said certain SWitch is not ac 
tuated. 

6. A control switch means comprising: a plu 
rality of mechanism control switches; a timer 
motor sequentially actuating said SWitches; a 
safety switch in series With said mechanism con 
trol switches and timer; a solenoid controlling 
said safety switch, said solenoid being in Series 
with a certain one of Said mechanism control 
switches to be electrically modified When Said 
certain switch is actuated and to be electrically 
unmodified When Said certain SWitch is not ac 
tuated; and a door controlled switch in series 
With said solenoid and certain switch. 

7. A control switch means including: a plu 
rality of mechanism contro switches; a timer 
motor switch; a timer motor and cam means 
drivingly connected to operate Said SWitches to 
produce sequentially a plurality of mechanical 
operation periods; a door SWitch adapted to be 
operated by a door providing access to said me 
chanica operations; said door Switch, When said 
door is closed, enabling all of Said Switches; said 
door switch, when said door is open, enabling 
Some of Said mechanism control Switches and 
Said timer motor sWitch during corresponding 
mechanical operation periods and disabling an 
other of Said mechanism control Switches and 
said timer motor switch during the correspond 
ing mechanical operation period. 

8. A control switch means comprising: a plu 
rality of mechanism control Switches; a timer 
motor switch; a timer motor actuating certain 
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of said switches at various intervals of time; a 
normally closed solenoid contactor in series With 
one line and said switches; the solenoid of Said 
contactor being in series with said line and a cer 
tain One of Said mechanism control switches; and 
a door Switch in series With said solenoid and 
Said certain switch. 

9. A control SWitch neans comprising: a plu 
rality of mechanism control SWitch blades; a 

10 timer motor moving Said blades at various in 
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tervals of time; stationary contacts for said 
blades, a certain one of Said blades having a 
dangerous contact connected With a dangerous 
mechanism contactable by said blade; a normally 
cloSed Solenoid Switch in series With one line and 
Said stationary contacts, the solenoid of said sol 
enoid switch being in series with said one line 
and With Said dangerous contact; and a door 
switch operated by a door providing access to 
Said dangerous mechanism in series With said sol 
enoid and Said dangerous contact. 

HAROLD B. WALLIS. 
DUANER..NEAL. 
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