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UNITED STATES PATENT OFFICE 
2,477,415 

WATER CONTROL MECHANISM FOR 
AUTOMATC WASHING MACHINES 

Wallace F. Oliver, South Bend, Ind., assignor to 
Bendix Home Appliances, Inc., South Bend, 
Ind., a corporation of Delaware 

Application September 27, 1946, serial No. 699,918 
In Mexico July 19, 1946 

(C. 137-68) 5 Claims. 
1. 

This invention relates to water control mech 
anism for automatic washing machines particu 
larly to means for interrupting the drive of the 
timer mechanism during the time that the "ma 
chine is filling with water. 
In automatic washing machines for domestic 

use having sequential timers comprising Switch 
mechanisms closing circuits in proper time rela 
tionship for carrying through a predetermined 
cycle of operations including filling the tub with 
water followed by washing operations, draining 
and subsequent refilling for rinsing, the mech 
anisms for tub filling operations are designed to 
operate with water under sufficient pressure so 
that the machine will be filled to the desired level 
in an allocated amount of time. However, hav 
ing set up a definite time relationship for a given 
set of conditions in a cycle for normal water 
pressure it sometimes happens that in locations 
where water pressures fluctuate and are often 
reduced below the normal amount then the time 
allocated for filling the machine is not sufficient 
to obtain the required amount of water. In order 
that the machine may be capable of operating 
under these low pressure conditions to obtain 
Sufficient water and also to be capable of oper 
ating under the normal time cycle when water 
pressure is normal it is advantageous that the 
timer drive mechanism be stopped after water 
begins to flow and during the time that the 
machine is filling with water and to rely upon 
mechanism responsive to water level to start the 
timer mechanism and to shut off the water. 

It is therefore a primary object of the present 
invention to provide mechanism which will auto 
matically interrup the timer drive during the 
time that the machine is filling with water and 
again start the timer mechanism after the filling 
operation is accomplished. 
The above and other objects of the invention 

will appear more fully from the following more 
detailed description and by reference to the ac 
Companying drawingsforming a part hereof and 
wherein. / 

Figure 1 is a side view of the machine of the 
type on which the mechanism is installed. 

Figure 2 is a rear view of the machine show 
ing the general arrangement. 

Figure 3 is a view of the pump and drain valve 
and the connections to the tub together with the 
special switch mechanism employed with this in 
vention. 

Figure 4 is a top view of the mechanism shown 
in Figure 3. 

Figure 5 is a wiring diagram showing the gen 
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eral arrangement of the several parts necessary 
to accomplish the results desired. 

Figure 6 is a diagram showing the cycle of oper 
ations of the machine. 

Referring to the drawings, Figures 1 and 2 
show a washing machine of the so-called auto 
matic cycle type in which a perforated clothes 
containing cylinder O is mounted for rotation in 
a tub ff. The cylinder O is rotated from a driv 
ing motor 2 through a transmission 3 and a belt 
drive 4 from the transmission to a pulley 5 con 
nected to rotate the cylinder f0. A timer assen 
bly 6 driven by a synchronous electric motor 7 
(Figures 1 and 2) carries a plurality of cams on a 
single shaft 8 (Figure 5), the four cams num 
bered , 2, 3 and 4 on the shaft 8 being shown 
diagrammatically in Figure 5. The shaft 8 is 
rotated by the synchronous motor and is car 
ried in the housing of the timer 6. 

For the purpose of furnishing water to the tub, 
hot and cold water inlet connections 9 and 20, 
from Suitable Supply of water under pressure, are 
provided, which connections feed into a thermo 
Statically operated water mixing valve 2. The 
mixed water from this mixing valve is fed into 
the top of the tub through an inlet conduit 22 
shown in Figure 1. Controls for the water mix 
ing valve 2 include a hot water solenoid 23 the 
actuation of which causes hot water to be fed 
directly from the hot water conduit 9 into the 
tub and a mixed Water control Solenoid 24 the 
actuation of which causes mixed water to be fed 
into tub at a temperature determined by the 
thermostatic control of the valve 2 ?. The cylin 
der O is rotated at a relatively slow speed of about 
60 R. P. M. for washing operations and such a 
slow Speed is accomplished through the gear ratio 
afforded by the transmission f3. However, the 
transmission 3 is also provided with a second 
gear ratio affording a higher speed of rotation for 
centrifugally extracting water from the clothes 
carried in the perforated cylinder O by a higher 
speed of rotation. This higher speed of rotation 
is put in operation by actuation of shifter solenoid 
25 shown in the diagrammatic view of Figure 5. 
A drain assembly for draining water from the 

tub is provided comprising a continuously rotating 
drain pump 30, a drain valve 3 and a solenoid 
32 for opening the drain valve to allow water from 
the tub to flow into the rotating drain pump. 
A float chamber and float assembly 27 indicates 

Water level in the tub and connection of the float 
to a Snap Switch 28 controls water flow as will 
be further explained below. 
The Washing machine mechanism so far de 
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scribed is of the general type shown in U. S. Pat 
ent Number Re. 22,375 and the cycle of operation 
preferred for the several units is that shown in 
the cycle diagram of Figure 6. As shown in that 
diagram the several mechanisms controlled by 
the four cams numbered , 2, 3 and 4 in Figure 
5 are actuated by closing circuits for the time 
shown by the arcuate shaded portions of Figure 
6. The complete circumference of any concen 
tric circular arc represents the rotation of the 
timer can for One revolution and the numerals 
on the outer dial represent time in minutes from 
the Zero position at the bottom of the dial read 
ing counter-clockwise around the dial as shown. 
It is thereby possible to determine by inspection 
of Figure 6 that during the soak operation, for 
instance, the mixed water solenoid 24 is actuated 
by closing the circuit thereto during the portion 
of the arc 3 shown while the motor 2 is in oper 
ation continuously as shown by the arc and the 
drain valve 3 is open for the time shown by the 
arc 2. Continuing counterclockwise around the 
Several arcs the contacts controlling the several 
units are closed for the times shown by the shaded 
portions. These closed circuit times correspond 
to the closing of contacts by cams , 2, 3 and 4 
on Figure 5. In case of the two water control 
Solenoids 23 and 24, however, as well as the shifter 
Solenoid 25 controlling the clutch, a series con 
nection is provided with the float snap switch 28 
controlled by the water level float 27 on the tub 
and this float switch 28 is opened when the tub 
is filled to the desired level and therefore inter 
rupts the circuit to the water control solenoids 
and stops the flow of water regardless of 
whether or not the timer controlled circuit is ac 
tuated. This Snap switch 28 remains open until 
the water has drained from the tub when it is 
again actuated by the float as shown and there 
fore the shifter solenoid controlling the shift 
from low to high speed for the transmission 3 
cannot be actuated until the switch 28 is thus 
closed by the float position corresponding to the 
low level of the water in the tub. 
The mechanism above described has been used 

on automatic Washing machines and was ade 
quate when sufficient pressure was available to 
aSSure sufficient flow of water to fill the tub dur 
ing the time that the timer control cam provides 
a closed circuit to the solenoid, the float switch 
being depended upon to open the circuit to stop 
the flow of water when the tub becomes filled to 
proper level before the expiration of the time 
allocated on cycle chart Figure 6 cam 2A or 3. 
However, it is sometimes the case where the water 
pressure is not adequate or fluctuates during op 
eration, the time allocated on the timer dial 
for closing the circuit to the water control sole 
noid is not sufficient and therefore the timer dial 
control will shut off the water flow before the 
required level has been reached. In such case 
the float control switch 28 never has a chance to 
operate since the tub is not sufficiently filled to 
cause such operation. In order to provide for 
such conditions and still maintain the same type 
of mechanism for normal operation some means 
to cause the circuit to the synchronous motor 
to be interrupted and cause rotation of the timer 
cams to stop during the time that the tub is fill 
ing with water Will provide a satisfactory oper 
ation with low water pressure since the tub will 
begin to fill with water after the circuit to the 
Solenoid is closed and the timer rotation will stop 
and after the tub is filled to the desired point the 
float switch 28 will shut of the circuit to the 
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Water controlled solenold 23 or 24. If the timer 
motor f is again started in its rotation after the 
tub is filled the switch controlled by the timer 
continues to be closed but the circuit to the water 
inlet solenoids 23 and 24 would be interrupted by 
the float switch 28 and the washing or rinsing 
operation would be continued, it being inmate 
terial that the timer controlled switch would be 
closed since the series located switch would be 
Open. 

In order to accomplish this result of inter 
rupting the circuit to the timer motor a sec 
ond snap switch unit 29 is provided adjacent the 
float switch 28. This second snap switch 29 is 
identical with the float switch 28 but is so Cons 
nected that when the float switch 28 is open the 
switch 29 is closed and when the switch 28 is 
closed the switch 29 is open. Another switch 
33 is necessary and is mounted to be actuated 
with the drain Solenoid 32 and So is arranged 
that when the drain solenoid is closed this switch 
33 is open and when the drain solenoid 32 is 
actuated to open the drain valve 3 the Switch 
33 is closed. Each of these switches 29 and 33 
are connected in a separate circuit either of 
which circuit will feed current to the synchro 
nous timer motor as shown in diagram Fig 
lure 5, So that With the Switches connected as 
above described the float operated Switch 29 
will be open. When the float control is at the 
bottom of the tub indicating an empty tub and 
will remain open until the tub is filled with 
Water. Likewise When the drain valve 3 is 
closed the switch 33 will also be open and there 
fore during the operation of filling the tub no 
current Will be available for rotation of the timer 
motor . However, immediately on the filling 
of the tub with water, that is when the float 
reaches the top of its stroke the switch 29 will 
be closed by operation of the float and will start 
the timer motor in operation. Thus at any time 
When the drain valve is closed and the machine 
becomes empty of water the timer motor will stop 
and Will not start again until the tub is filed 
to desired level. It is of course important that 
the control to the solenoid water valve be such 
that the circuit to the solenoids 23 and 24 con 
trolled by cams 2A and 3 will be closed in proper 
sequence so that the water valve will be supply 
ing Water to the tub when the timer is stopped. 
It is therefore apparent that provision has been 
made to complete a circuit to the timer motor 
by either of two separate switches 29 or 33, the 
closing of either of which will provide current 
but the necessity remains that both switches must 
be Open before the circuit to the timer motor 
will be interrupted. The relationship of the sev 
eral mechanisms is such that in operating ranges 
with driving motor 2 operating and whenever 
the drain valve is closed and the float is at the 
bottom of its travel or moving from the low level 
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position to the filled position then the water 
valve will also be actuated to feed water into 
the machine and under such conditions the above 
description has explained that the circuit to the 
timer motor is interrupted and the cams cease 
to rotate. Water therefore flows into the tub 
and continues to flow until float SWitch 28 and 
float operated switch 29 respectively shut off the 
circuit to valve solenoid 23 or 24 and close the 
circuit to timer motor 7 to again start the timer 
cams , 2, 3 and 4 in rotation. Washing or 
rinsing operations will then continue with full 
quantity of Water assured regardless of the time 
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required for water to flow to fill the tub to the 
required level. 
This invention is distinct from and an im 

provement upon the invention disclosed in United 
States Patent 2,288,141 by Wallace F. Oliver, 
issued June 30, 1942. 
Although the invention has been described by 

reference to a specific structure found practical 
in actual operation various modifications are 
possible without departing from the fundamental 
principles herein disclosed and Such modification 
is contemplated within the scope of the follow 
ing claims. 

I claim: 
1. In an automatic washing machine, an 

electromagnetic operated valve for admitting 
Water to said machine, a water level responsive 
mechanism, a drain valve, electromagnetic means 
for opening said drain valve, an electric sequence 
switch mechanism for actuating said water inlet 
valve and said drain valve, an electric drive mo 
tor for operating said sequence switch, separate 
circuits to said electric drive motor, a Snap action 
switch in each of said circuits, said electrical 
sequence switch arranged to open said inlet valve 
prior to the opening of either of Said Snap 
switches, one of Said switches arranged to close 
On opening of said drain valve and the other of 
said switches arranged to close when said water 
level responsive means indicates a predetermined 
maximum water level. 

2. In an automatic washing machine, an elec 
tric sequence switch for controlling a plurality of 
circuits, a water admission valve controlled by 
said sequence switch, an electric motor drive for 
said sequence switch, two circuits to said electric 
motor drive the closing of either of which will 
cause operation of said drive, a snap action switch 
in each of said circuits, Said electrical Sequence 
switch arranged to open said water admission 
valve prior to the opening of either of said Snap 
switches, a drain valve for said washing machine, 
a water level responsive means for said machine, 
said drain valve opening one of Said Switches on 
closing of said valve and closing said Switch on 
the opening of said valve, said water level re 
sponsive means connected to operate the other of 
said switches in the other of said circuits in 
such relation as to open said switch at the mini 
mum water level and retain said switch in Open 
position until a predetermined maximum water 
level is reached, whereby said electric drive means 
for said sequence switch is interrupted in its op 
eration when said drain valve is closed and when 
said water level is in a position of minimum water 
level or in a position between minimum Water 
level and maximum water level. 

3. In an automatic Washing machine, a drain 
valve, a water level responsive means, a sequence 
switch, a water admission Valve controlled by 
said sequence switch, an electrical drive mecha 
nism for said sequence Switch, a snap action 
switch operated by said water level responsive 

O 

s 

20 

25 

O 

O 

45 

50 

55 

60 

6 
means to open a circuit to said drive mechanism 
at minimum water level and during time said 
water level is rising from minimum to maximum 
and closing said switch at maximum Water level, 
a Second Snap switch also connecting a circuit 
for actuation of said drive mechanism controlled 
by actuation of said drain valve so that said 
switch is Open when said drain valve is closed 
and said switch is closed on opening of said drain 
Valve, said electrical sequence Switch being ar 
ranged to open said water admission valve prior 
to the opening of either of said Snap Switches. 

4. An automatic Washing machine mechanism, 
a drain valve, mechanism for Opening and clos 
ing said drain valve, a water level responsive 
means, mechanism to inject water into said 
Washing machine when said water level responsive 
means is at a minimum level and during the time 
said water level responsive means is moving from 
a minimum to a maximum level, and during the 
time said drain Valve is closed, a sequence switch 
for causing said operations, drive means for said 
sequence switch, a circuit to actuate said drive 
controlled to be opened when Said drain valve is 
closed and a second switch also to actuate said 
drive and positioned to be opened when said 
Water level responsive means is at a minimum 
or when moving from a minimum to a maximum 
whereby the drive for said sequence Switch will 
be interrupted during filling of said machine with 
water. 

5. In an automatic Washing machine of the 
character described having an electrically con 
trolled inlet valve for admitting water to Said 
machine, a water level responsive mechanism, a 
draining mechanism, means for actuating said 
draining mechanism to remove Water from said 
machine, an electric sequence switch mechanism, 
an electric drive for said sequence Switch, two 
separate circuits each capable of actuating said 
electric drive, a snap action switch in each of 
said circuits, said electrical sequence switch be 
ing arranged to open said inlet valve prior to 
the opening of either of said snap switches one 
of said switches arranged to close On actuation 
of said draining mechanism to remove water 
from said machine and to be otherwise open and 
the other of said switches arranged to close when 
said water level responsive means reaches a pre 
determined high water level and to remain open 
from low water level to said predetermined high 
er water level during admission of water into 
said machine. 

WALACEF. OLVER. 
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