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

An object of this invention is to provide a cen-
trifugal washing machine with a control such that
when the access door is opened, the centrifugal
action is automatically stopped or prevented.

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 invention is clearly shown.

In the drawings:

Fig. 1 is a diagrammatic representation of the
washing machine and its controls;

PFig. 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. .

A washing machine, according to this invention,
includes a centrifugal basket 50, which may be
centrifugally rotated to dry the clothes. An agi-
tator 51 may be placed inside of the basket, for
agitating the clothes prior to the centrifugal ac-
tion. The basket or tub 50 and agitator 51 are
actuated by power means such as a transmission
52, which is actuated by a motor 53, the trans-
mission being controlled by a solenoid 54. When
the motor 53 is energized, together with the sole-
noid 54, the agitator is not reciprocated; but the
tub 50 is centrifugally rotated at a sufficient spesd
to wring the clothes. When the motor 53 is
energized while the solenoid 54 is deenergized,
the agitator 51 is reciprocated. When the sole-
noid 54 is deenergized while the tub 50 is rotat-
ing, a braking action is applied to the tub 56, to
stop it quickly. Any type of motor and trans-
mission may be used for accomplishing this pur-
pose, such, for example, as is disclosed in my co-
pending application S. N. 511,515, filed November
24, 1943, now matured as Patent Number 2,422 395,
dated June 17, 1947, for Domestic appliance.

An access door 56 is provided in the cabinet 55
for introducing the clothes and detergent into the
tub 50. A door switch 57, hinged at 18 and closing
contacts at 11, is actuated by the rod 58 so that
the contacts {7 are opened whenever the door 56
is opened, and vice versa.

A timer 70 is provided, which controls the flow
of electrical power from the lines I; and I to
the various electrical elements of the washing
machine,
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The washing machine is filled with water from
the hot water connector 60 and a cold water con-
nector 59. These connectors discharge into a
thermostatic mixing valve 61. The hot water
connector also discharges into a hot water line
1. The mixing valve 61 discharges into a mixed
water line 72. The lines Ti and 72 are con-
trolled by solenoid valves 63 and 62 respectively,
and discharge into a common outlet chamber 64.
This chamber is connected by a line 13 to a con- .
stant pressure valve 65, which maintains a con-
stant pressure of water on the line 74, which in
turn discharges through a fixed orifice 66 and a
nozzle 671 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 g
sufficient length of time so that the constant
volume discharge of water at the nozzle 67 fills
the tub 50 to the correct level during each filling
operation. The position of the handle 81, of the
selector switch 88 determines whether the mov-
able contact 89 of the switch 88 contacts 15 or
{6. When the handle 87 is on the indication
“Hot,” contact 89 engages 15, and the hot water
solenoid 63 is energized for the first filling oper-
ation. During the second and third filling opera-
tions, the mixed water solenoid 62 is energized
regardless of the position of contact 89.

Fig. 2 shows the timer construction diagram-
matically. It includes a timer motor 20 which
moves a small gear 21 intermittently, such as at
one-half minute intervals. This gear in turn
actuates a larger gear 22, which is fixed to a
rotatable shaft 23. The shaft 23 carries a plu-

5 rality of rotatable cams 24, 25, 26 and 27 which

are in engagement with movable blades 28, 29,
30 and 31 respectively, and which carry movable
contacts 6, 4, |1 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, {1 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 knob
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 and shaft 23 are moved slightly
axially, a master switch movable contact 2 is
moved into and out of contact with master switch
stationary contact 1. ‘The movable contact 2 is
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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 op-
erator, the contacts | and 2 are openzd, and

whenever the knob is pushed away from the op-- ;

erator, the contacts | and 2 are closed. A suitable
snap acting mechanism is provided for allowing
the shaft to be placed in these two axial positions.
This may take the form of a double groove ring
40 carried by the shaft 23 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 50 is centrifugally rotated. However, since
the switch 87 is open whenever the door 56 is
open, the solenoid 54 cannot be energized with
the door open. Therefore, should the operator
open the door while a centrifugal action is tak-
ing place, the solenoid 54 would be deenergized,
and the centrifugal action would be changed to
agitation. Also, if the door 56 should be left open
during any previous operation, then, when the
timer reaches a spin position, the solenoid 54
cannot be energized, and the agitator is recip-
rocated and the tub 50 is not rotated. )

When 8 contacts 7 one of the water solenoids
62 or 63 is energized and water is introduced into
the tub, depending on the position of contact 88.
When {1l contacts 10, the mixed water solenoid
62 is energized and mixed (tepid) water is intro-
duced into the tub regardless of the position of 89.
When {1 contacts 12, the running winding of
motor 53 is energized. When 3 contacts 4, the
timer motor 20 is energized. When 5 contacts 6,
the starting winding of motor 53 is energized.
All of the above energizations are dependent on
the knob 36 being manually pushed in to close
contacts | and 2.

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 | and 2 and the knob 36 should
be turned clockwise from the “off” position S
(where the timer previously had stopped) to the
start position at A. Just before reaching posi-
tion A, the cams are actuated so that contacts 3
closes on 4 and contact T closes on 8 as indicated
at A’. Current flows from L: through 1, 2, 42,
31,8, 1, 43, 89, i5, 44, 63, 45 and L:. This ener-
gizes the hot water solenoid and starts the flow
of hot water into the tub 50. At the same time
current flows from L. through |, 2, 46, 3, 4, 29,
47, motor 20, 48 and L2, thus actuating the timer
motor 20.  The shaft 23, and knob 36 are then
intermittently progressed from position A to posi-
tion B, where contact 8 is moved away from T;
6 is moved to 5; and {! is moved to 2. This
energizes the starting coil of motor 53 from Li,
1, 2,46, 49, 5 6, 28, 80, 53 and 81 to X». It also
energizes the running coil from Li, {, 2, 82, 30,
i1, 12, 83, 53, 81 and Lz. The motor 53 is there-
fore started and caused to run on the starting
and running windings thereafter. Since the
transmission solenoid 54 is deenergized, the agi-
tator 61 is agitated. After a suitable interval of
time, as at C, the starting winding of the motor
53 is deenergized by opening contacts 5 and 6.
The washing operation continues, (agitator ac-
tion) for the selected number of minutes, 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

10

15

20

25

30

&)

60

65

70

75

.tepid rinsing water.

. 4 )

8, 6 or other minute period. When position D is
reached, contacts § and 6 are closed, as are also
8 and 9. The closing of contacts 8 and 9 ener-
gizes solenoid 54, if the door 86 is closed, and
starts the tub 50 to spin. The starting winding
of the motor 53 is again energized by the clos-
ing of contacts 5 and 6 because acceleration is
necessary, and the motor is slowed ‘down to a
speed requiring the starting winding ‘o aid in
getting the tub up to speed. The circuit to the
solenoid 54 is from L. through i, 2, 42, 31, 8, 8,
84, 18, 57, 11, 85, 54, 86 and La. However, should
the door 56 be opened while the spinning opera-
tion progresses or if the door has been left open,
then no spinning of the tub can take place, since
the solenoid 54 cannot be energized because the
switch 57 is open. The water in the tub is dis-
charged over the rim of the tub into sump 100,
and thence through pipe (0f, pump 182 to the
sewer drain connector 103. .

As the timer continues to rotate, the position
E is reached where the starting winding is deen-
-ergized by the opening of contacts 5§ and 6. When -
the position ¥ is reached contact 8 is moved from -
9 and {1 from 12. This deenergizes the solenoid
54 and the motor 33 and stops the spinning opera--
tion. At position G 10 is closed on i{. Current
flows from L: through |, 2, 82, 30, ({, {0, 90, 62
and 91 to Lz. This energizes the mixed water
solenoid 62 and starts flow of mixed water
through the nozzle 67. The flow of water con-
tinues until position H is reached by the timer,
which is the correct length of time to fill the
tub. At H contact (I is moved. from (0 while

5 the contacts 5 and 6 are closed together with

contacts {( and 12. This stops the flow of water
and energizes the starting and runnirg windings
of the motor 53 and agitates the clothes in a .
At I contact 6 is moved
from 5, thus deenergizing the starting winding
of motor 53, the motor 53 continuing to run on
the running winding. From H to’J, the agitator
51 is reciprocated. At J contact & closes on §
while contact 8 closes on 8. If the door 56 is
closed, the tub 50 starts to spin; but if the door
is already open, then the tub does not spin but
the agitator reciprocates. - At K _the starting
winding is deenergized by the opening of con-
tacts 5§ and 6. At L the spinning operation is
terminated by the opening of contacts 8 and 9
and {1 and 12. The water in the tub is discharged
by the spinning operation as before described.
At M the mixed water solenoid 62 is opened by the
closing of contacts 10 and 1l. The filling opera-
tion continues until N is reached, when contacts
10 and (I are opened while 5§ and 6, and i{ and
[2 are closed. 'This stops the flling operation
and starts the reciprocation of the agitator, the
motor 53 running on both its starting and run-
ning windings. At O the starting winding is de-
energized by the opening of contacts 5 and 6. At
P the contacts 5 and 6 are closed as are also
contacts 8 and 9. This starts a spinning opera-
tion, the motor 53 running on both windings until
position Q, when the starting winding is deener-
gized by the opening of contacts 5 and 6. At R
the spinning operation is terminated by the open-
ing of contacts 8 and 9 and i1 and 12. It should
be noted that, if the door 56 should be opened
at any time during the interval between P and
R the spinning operation will be stopped and
changed to agitation by the deenergization of
spin solenoid 54. If the door had been left open
before the reaching of this spinning operation,
the basket will not spin but will be agitated.
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Thereafter the timer continues to run until posi-
tion S is reached when the contacts 3 and 4 are
opened, thus deenergizing the timer motor 20.
At this time the entire washing operation is
terminated. : »

The opening of the door 56 does not interfere
with any filling or agitation operations, such as
occur between the intervals A to D, F to J, and
L to P. The opening of door 56 also does not
interfere with the operation of timer motor 20
at any time. However, should the door 56 be
opened during the normally spin periods D to F,
J to L, P to R, the spinning action is stopped and
changed to agitation. Likewise, should the door
56 be left open, and one of the sald normally spin
periods be reached, the agitator 51 is recipro-
cated, and no spinning action is produced. Dan-
ger of injury to the user is thus avoided.

‘While the form of embodiment of the inven-
tion 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 control switch means for washing ma-
chines including: a power motor; a power motor
switch; a spin switch; an agitation switch; an
axially movable and rotatable timer shaft actu-
ating said switches by rotation of said shaft; a
door switch; said door switch enabling said power
motor switch, said spin switch and said agitation
switch when the door of the door switch is closed,
and enabling said power motor switch, and agita-
tion switch but disabling sald spin switch when
the door of said door switch is open; and a master
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switch in series with said switches and opened
and closed by axial movement of said timer
shatt.

2.-A control switch means for washing ma-
chines including: a power motor; a power. motor
switch; a spin switch; an agitation switch, a fill-
ing switch; a timer motor, and an axially mov-
able and rotatable timer shaft having cams and
rotatably driven by said timer motor for oper-
ating said switches; a door switch; said door
switch, when its door is closed, enabling said
power motor, spin, agitation, and fllliag switches;
said door switch, when its door is open, enabling
said power motor, agitation and filling switches,
but disabling said spin switch; and a master
switch in series with said switches and opened
and closed by axial movement of said timer shaft.

KENDALL CLARK.
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