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9 Claims.
1

This invention relates to washing machine, and
more particularly to the automat1c control of
such washing’ machmes

An object of this invention is to provide a cen-
trifugal washing machlne 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
descr1pt1on reference being had to the accom-
panying drawmgs, where'n a preferred form of
the present 1nvent1on is clearly shown )

‘In'the drawings:

Fig.'11is a disgrammatic representatmn of the
washing maching and its controls;

Fig. 2 is a diagrammatic Yepresentation of the
timer control in combination with the electr1ca1
elements of the machlne and

Fig. 3is a d1agrammat1c representatmn of the
control knob for the timer, together with a dia-
gram of the Dosition of the contacts at various
times.

A Washmg machine, according to this invention
includes a tub 50, which may be centrlfugally
rotated to dry the clothes.
be placed inside of the tub, for agitating the
clothes prior to the centrlfugal action. The tub
50 and agitator 51 are actuated through the medi-
um of a transmlssmn 52, which is actuated by a
motor 53, the transm1ss1on being controlled by
a solenoid 54. When the motor 53 is energized,
together with the solenoid 54, the agitator is not
remprocated but the tub 50 is centrlfugally 1o-
tated at sufficient speed to wring the clothes.
When the motor 53 is energized while the solenoid
is deenergized, the agitator 5i is reciprocated.
When the solenoid 54 is deenergized while the
tub 50 is rotatmg a braking actlon is applied
to the tub 50, to stop it quickly. Any type of
motor and transmlssmn may be used for accom-
phshmg this purpose, such, for example, as is
dlsclosed in the copending application of Ken-
dall Clark $. N. 511,515, filed November 24, 1944,
Patent No. 2,422 ,395, granted June 17, 1947, for
Domestic Apphance B

An access ‘door 56 is provided for. 1ntroduc1ng

the clothes and detergent into the tub'50. "A ddor 3

sw1tch 57, hinged at 18 and. closing contacts at
11, is actuated by the rod 58 so that. the contacts
{1 are closed whenever the’ door 56 1s opened
and vice versa.

A timer 70 is provided, which controls the flow

An agitator 51 ‘may .
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of electrical power. from the lines I: and Lz to
the various electical elements of the washing
machme ‘The washmg machine is filled with
water from the hot water connector 60 and a
cold water connector 59. These connectors dis-
charge. into a thermostatm mixing valve 61. The
hot water. connector a]so dlscharges into a hot
water liné 71. "The mixing valve 61 discharges
into a mixed water line 12, The'lines T/ and 12
are controlled by solen01d valves 63 and 62 re-
speztively, and d1scharge into a common outlet
chamber 64. This chamber is connected by a
ling 13 to a constant pressure valve 65, which
maintaing a constant pressure of Water on the
lihe 74, whicl in turn dlscharges through a fixed

‘orifice 66 and a nozzle 61 at a’ constant flow rate

into, the tub §0. 'I'he arrangement is such that
the tlmer 10 opens the selected 'solenoid valve
62 or 63 for a sufﬁment length of time so that
the constant volumé discha; rge of water at ‘the

’ nozzle 61 fills the tub 50 to the correct level dur-
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5 movable contacts 6, 4,

ing each ﬁlhng operatmn “The p051t1on of the
handle’ 81 ‘of the selector sw1tch 88 determlnes
whether the movable contact 89 of the switch
88 contacts 15 or 16, When the handle 81 is on
the indication “Hot” contact 89 engages 15, and
the hot water solen01d 63 is energized for the
first ﬁlhng operation.” Durmg the second and
third fillihg operations, the mixed water solenoid

62 is energized regardless of the position of con-

tact 89.

Fig. 2 shows the timer construction diagram-
matlcally It 1ncludes & tinier motor 20 which
moves a’ small gear 21 1nterm1ttently such as at
one- half minute 1ntervals This géar in turn ac-
tuatés a larger gear ‘22, wh1ch is fixed to a ro-
tatable shaft 237 'I‘he shaft 23 carries a plu-
rahty of rotatable cams 24, 25, 26 and 27 which
are in engagement with movable blades 28, 29,
30 and 31 respectwely, and wh1ch carr’y movable
contacts 6, 4, Il and 8 respectlvely The cams
24, 25, 26 and 21 have been indicated by dotted
cucles, but it is understood that they actually
are 1rregular1y ‘shaped cams, so shaped that the

...... ] and 8 are actuated at
selected mtervals of t1me as indicated in Fig. 3.
Flg 3. shows the 1nd1cat10ns on the knob 35, which
are inside of ‘the circle 35 The riumerals on the
outsuie of circle 35 1nd1cate the positions of the
movable contacts at the ‘various intervals of
time, as the shaft. 23 is 1o ited ‘clockwise. The
knob 36 is prov1ded with ‘an irrégular orifice 37
whlch ﬁts over the 1rregu1ar end 38 of the shaft
23." 'The knob 36is ‘axially secured to the shaft,
23 s0 that ‘When the knob 36 is moved shght]y




L 3
axially, 2 movable contact 2 is moved into and
out of contact with stationary contact i, 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 sre opened, and whenever the knob is pushed
away from the operator, the contacts | and 2
are closed. A suitable snap acting mechanism is
provided for allowing the shaft o be placed in
these two axial positions. This may take the
form of a double grooved ring 40 carried by the
shaft 22 in which a spring-pressed pin 41 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 52 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 apened,
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
automatically stopped, including the operation of
the timer.
open during any previous operation, then, when
the timer reaches & spin position, all operations,
including that of the timer, are automatically
stopped. The machine then remains inoperative
until the operator closes the door §6, at which
time the operations of the machine, including
the timer, are resumed when they were automag-
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 | and 2 are closed in the inward posi-
tion of knob 36, the enecrgization of the various
elements is as follows:

“When 8 is on 1, 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 58.. The electric current flow is from
Ia, 1, 2, 100, 3f, 8, 1, 102, 89 and, if 87 is on
“hot,” 15, 1063, 63, 104, 185, {4, 13 to L2. Should
the handle 87 be on “mix,” .then the current
branches from 89 to 16, 106, 62, 107, 105, i4, 13
to Le.

When 8 is on 8 eurrent flows from In, I, 2, 100,
31, 8,9, 108, 109, 54, (10, 105, i4, 13 and Lz. This
energizes the spin solenoid 84 and causes rota-
tion of tub 58. However, should the door 56 be
open, or be opened, while 8 is on 8, then, instead
of causing a rotation of tub 58, all operations
are stopped by the flow of current from Lu, I,

2, i08, 31, 8, 9, 18, 571, i1, solenoid 111, 13 and .

L2. The energization of solenoid il pulls the
safety switch 13 from {4, This allows current
to continue to flow through solenoid (fl; bub
disconnects all other electrical elements, 54, 63,
§2, 53 and 23 from Ls, thus stopping all opera-
tions, including the timer, as long as the door
56 is open and the timer is on a “spin” position.
When the door 56 is closed, switch 57 is opened,
and solenoid !I{ is deenergized, thus allowing
safety switch contacts 13 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 & “spin” position of the
timer, since that is the only time that contact
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8 iz on 9, and is the only time that solenoid 11

can be energized. o .
When i1 is on 18 (which never occurs while 8

76

4 o
is on 1) tepid water solenoid 62 is energized.
HElectric current fows from I, I, 2, 112, 30, i,
10, 113, 105, 62, 107, 105, i4, 13, to Lz. The tub
50 is flled with tepid water to the correct level
during such an operation.

When {1 is on {2, the running winding of mo-
tor 53 is energized. Electric current flows from
1o, 1, 2, 112, 308, 11, 12, {14, 53, (15, 105, 14, 13,
to Lo.

When 4 is on 3, the timer motor 20 is ener-
gized. Electric current flows from L, 1, 2, 16,
i1, 8, &, 29, 118, 26, 185, i4, 13 to La.

When 6 is on § the starting winding of motor
53 is energized. Electric current flows from In,
i,2, 1i6, 119, 5, 6, 28, 120, 53, 115, 195, 14, {3 to
La.

In the operation of the device, the door 8§ is
opened and clothes and detergent are placed in
the tub 58. The door then should be closed and
the knob 36 should be pushed away from the
user to close contacts | and 2 and the knch 86
should bz turned clockwise from the “off” posi-
tion S (where the timer previously had stopped)
to.the start position at A. Just before reaching
position A, the cams are actuated so that con-
tact 3 closes on 4 and contact T closes on 8 as
indicated at A’. This energizes the hot water
solenoid and starts the flow of hot or tepid (as
selected) water into the tub 58 to the correct
level. At the same time the timer motor 28 is
energized. The shaft 28, and kncb 36 are then
intermittently progressed from position A to posi-
tion B, where contact 8 is moved away from 1;
B is moved to 5; and il is moved to {2, This
energizes the starting coil of motor §3. It also
energizes the running coil of motor 3. The mo-
tor 53 is therefore started and caused to run on
the starting running windings thereafter. Since
the transmission solenoid 54 is deenergized, the
agitator 51 is agitated. Affer 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 D.is 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 § are closed, as
are also 8 and 9.. The closing of contacts 8 and .
9 energizes solenoid 54, if the door 5% is closed,
and starts the tub 50 to spin. The starting wind-
ing of the motor. 53 is again energized by the
closing. of contaets 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 or if the door had been leff open, then
no spinning of the tub can take place, and all
operations of the machine, including that of the
timer are interrupted by the opening of contacts .
13 and 14 as previously described. The spinning
operation empties the water in the tub 50 into
sump 13C from whence it flows through pipe 131
and pump (32 into drain connector 133, .

As the timer continues, the position E is reached
where the starting winding is deenergized by the
opening of contacts 5 and 6. When the position
F is reached contact 8 is moved from 9 and ff
from {2. This deenergizes the solenoid 54 and
the motor §3 and stops the spinning of tub 5. -
At position G 10 is closed on (1. This energizes
the mixed water solenoid 62 and starts flow of
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mixed water through the nozzle 61. ‘The flow of
weter continues until position H, which is the
correct length of time to fill the tub. At H, con-
tact {1 is moved from {0 while the contacts 5
and 6, and i{ and 12 are closed. "This stops the
flow of water and energizes the starting and run-
ning windings of the motor 53 to reciprocate the
agitator 51. 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-
ning winding. From H to J, the agitator 51 is
reciprocated. At J contact 6 closes on 5 -while
contact 8 closes on 8. If the door 58 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
K the 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 11 and 12. At M the mixed water
solenoid is opened by the closing of contacts (0
and [1. The filling operation continues until N
is reached. The tub has then keen filled with
tepid water. At N, contacts {0 and i1 are opened
while 5 and 6, and {1 and 12 are closed. This
stops the filling operation and starts the recipro-
cation of the agitator, the motor 53 running on
both ifs starting and running windings., At C
the starting winding is deenergized by the open-
ing of contacts § and 6. At P .the 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 @, when the
starting winding “is deenergized by the opening
of contacts § and 6. Af R the spinning operation
is terminated by the opening of contacts 8 and
9 and i1 and 12. ‘It should be noted that, if the
‘door 96 should be opened at any time during the
interval between P and R the spinning operaticn
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 P to R, the timer
continues to run until position 8 is reached when
the contacts 3 and 4 are opened, thus desnergiz-
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 S until 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, FtcJ, 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 io
inspect the interior of the machine at all 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
door is 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 claimed is as follows:

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;
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a liquid feeder for said basket; 4 door for access

- to said ‘basket; a timer sequentially to establish

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, operable to enable said -
timer to establish said filling and agitation pe~
riods and to disable said timer to establish and
continue said spin period; said last named means
being effective -to stop said timer if said door is
opened during aspin period. '

2. A washing machine comprising: power lines
adapted -to be connected to0.a source of power; a
rotatable tube; an agitator in said tub; a power
motor; atransmission connecting said motor with
sald tub and agitator; a spin actuator for said
transmission:to .cause spinning of said tub; liquid
filling means for said tub; a power motor switeh; a
timer motor switch; a filling means switch; a
spin:switch; atimer motor actuating 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 ofher power line 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 ;a8
rotatable -tub; an agitator in said tub; a power
motor member; ‘a . transmission connecting said

‘motor member, -tub and agitator; g spin con-

troller -member controlling . said ‘transmission to
cause rotation 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 motor mem-
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.

4. A confrol switch means comprising: a plu-
rality of mechanism control switehes; a timer
motor sequentially actuating said switches ; asafe-
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

76 motor sequentially -actuating said switches; a




2,544,867

7

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 ac¢tuated 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 switeh is actuated and to be electrically
unmodified when said certain switch is net 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 control switches; a timer
‘motor switch; a timer motor and cam means
drivingly connected tc 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-~
chanical 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 pericd. ’

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
o door switch in series with said solenoid and
said certain switch.

9. A control switch means comprising: a plu-
rality of mechanism control switch blades; a
timer motor moving said blades at various in-
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.
DUANE R. NEAL.
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