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UNITED STATES PATENT OFFICE 
2,604,497 

WASHING MACHINE CONTROL CIRCUIT 

Harold E. Morrison, St. Joseph, Mich., assignor 
to Whirlpool Corporation, a corporation of New 
York 

Application April 26, 1946, Serial No. 665,280 
(C. 1-9) 3. Claims. 

This invention relates to a washing machine 
control circuit and more particularly to control 
circuits of automatic washing machines having 
a storage pump associated therewith for return 
ing Suds water previously used to the washing 
machine tub. 
One of the principal features and objects of 

the present invention is to provide a control cir 
cuit for an automatic washing machine which 
includes the main washing machine motor, a 
timer motor, and a storage or suds pump motor, 
and in which the timer motor is always ener 
gized either in series with the main washing 
machine:motor or in series with the Suds pump 
motor. 
A further object of the present invention is to 

provide a novel energization circuit for the timer 
notor of an automatic laundry machine. 
Another object of the present invention is to 

provide a novel energization and control for a 
pump motor associated with an automatic wash 
ing machine. 

Still another object of the present invention 
is to provide novel safety means for substan 
tially eliminating the possibility of burning out 
the pump motor of a laundry machine. 

Still another and further object of the present 
invention is to provide a novel control circuit for 
an automatic washing machine in which means 
is provided for manually selecting the liquid level 
in the washing machine tub when desired. 
The novel features which I believe to be chair 

acteristic of my invention are set forth with par 
ticularity, in the appended claims. My invention 
itself, however, both as to its organization, man 
ner of construction and Inlethod of operation, to 
gether with further objects and advantages 
thereof, may best be understood by reference to 
the following description, taken in connection 
with the accompanying drawings, in which: 

Figure l is a diagrammatic representation of 
a novel control circuit embodying the novel fea 
tures and characteristics of the present inven 
tion; 

Figure 2 is a diagrammatic representation of 
the washing machine and storage tub; and 

Figure 3 is a schedule setting forth the sequen 
tial operation of the device. 
The washing machine 0, which is diagram 

matically illustrated as embodying the novel fea 
tures of the invention, includes a main washing 
machine motor which is preferably a split 
phase induction motor and is of such a size as to 
oscillate an agitator 2 in a clothes basket 3 of 
the washing machine (). Fresh water admission 
to the tub 14 in which the agitator 2 and the 

O 

5 

20 

25 

30 

35 

40 

50 

5 

2 
clothes basket 3 are disposed is under the con 
trol of a Solenoid 5 and a solenoid 6, which 
When energized opens suitable valves arranged 
to admit water to tub 4 at two different predee 
termined elevated temperatures, or a mixture 
thereof. Since the structure of the fresh water 
Valve admission mechanism forms no part of the 
present invention, it has only diagrammatically 
been referred to. Any suitable conventional 
Structure may be used such, for example, as 
that illustrated in the Breckenridge Patent No. 
2,296,266, entitled “Liquid Mixing Device,' issued 
September 22, 1942. 
The agitator 2 is arranged to be operated 

about a vertical axis and is controlled by a sole 
noid Which, When energized, mechanically con 
nects the agitator With the drive mechanism from 
the main motor f f, such, for example, as in the 
manner described in the copending application 
of Peter Eduard Geldhof and Luther Ringer, Se 
rial No. 491,618, filed June 21, 1943, now Patent 
No. 2,521,158, entitled "Automatic Washing, 
Rinsing and Drying Machine,' and assigned to 
the same assignee as the present invention. Thus 
for operation of the agitator 2 both the agitator 
control solenoid and the main motor f must 
be energized. . . . . . . 
The basket 3 is arranged to be rotated at a 

relatively high speed by the motor i? about a 
vertical axis coincident with the axis of OScilla 
tion of the agitator f2. This Operation is ef 
fected by energization of a solenoid 35 which 
connects the basket 3 with the drive mecha 
nism from the motor , such, for example, as 
in the manner described in the copending applit 
cation of Peter Eduard Geldhof and Luther Ring 
er, Serial No. 491,618, filed June 21, 1943, en 
titled “Automatic Washing, Rinsing and Drying 
Machine,' and assigned to the same assignee as 
the present invention. - 
The washing machine O is also equipped with 

a pump 8 which is always in open communica 
tion with the tub 4. The discharge side f of 
the pump 8 is connected to a hose 20 which leads 
through a two-way valve 2 and a hose 22 to a 
suds pump 3 and to a discharge nozzle 23, the 
suds pump 3 being disposed in a storage con 
partment 28 and the discharge nozzle being dis 
posed over a drain compartment 29 having a 
drain 24 in the bottom thereof. These compart 
ments or chambers 28 and 29 may conveniently 
be a set of ordinary household wash tubs 27 with 
the drain in the compartment 28 stopped up to 
form a storage compartment. This arrangement 
of the pump and two-way valve is only diagram 
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matically illustrated since the structural features 
and arrangement perse are described and claimed 
in the copending application of Peter Eduard 
Geldhof, Luther Ringer, and myself, Serial No. 
630,032, filed November 21, 1945, now Patent No. 
2,562,610, entitled “Self-Priming Pumping Sys 
tem,' and assigned to the same assignee as the 
present invention. 
Attention is called to the fact that the eleva 

tion of the two-way valve or the elevation of the 
high point of the hose 22 of the nozzle 23 is such 
that it is higher than the maximum desired Water 
level of the tub 4. Thus, while the intake Side 
25 of the pump 8 is in open communication with 
the sump 26 in the bottom of the tub f4, the water 
is not drained out, for it will only rise to a height 
in the hose 2 corresponding to the height in the 
tub 4. 
The pump operation control mechanism is un 

der the control of the agitator control solenoid, 
the pump being mechanically coupled to the main 
motor if at all times when the agitator control 
solenoid f is deemergized. This may be mechani 
cally accomplished in any Suitable manner Such, 
for example, as in the manner described in the 

5 

copending application of Peter Eduard Geldhof 
and Luther Ringer, Serial No. 619,192, filed-Sep 
tember 28, 1945, now Patent No. 2,540,724, en 
titled “Control Mechanism for Washing Machine,' 
and assigned to the same assignee as the present 
invention. Thus operation of the pump 8 de 
pends upon two conditions being filled; namely, 
motor it must be running and Solenoid must 
be deemergized. - 

. The intake 32 of the Suds pump 
the bottom of the storage compartment 28. The 
suds pump 3 is driven by the motor 30 and is ar 
jranged to, pump suds water back from the storage 
compartment.28 through the hose 22, the two 
way valve 2, the hose 20 and the pump. 8, and 
hose 25, to the tub. 4 of the Washing machine 
it. While the complete cycle of operation will be 
discussed in detail when the detail operation of 
the control circuit of Figure is described, it may 
be said at this time that in general the clothes . 
are placed in the basket 3-within the tub 4, and 
washed therein. After the Washing the Suds 
water is pumped by the pump 8 to the storage 
eompartment 28, the two-way valve 2 being en 
ergized so that the valve member 33 thereof 
places the hose connection 22 in communication 
:with the hose 20. The basket-f3 is then rotated 
at high speed to extract water from the clothes. 
The tubf8 is then filled with fresh water and 
the clothes are rinsed. After rinsing, the fresh ; 
water is discharged by the pump 8 through the 
two-way valve 2 f, through the discharge nozzle 
23 over the drain tub 29, the two-way valve 2 
being deenergized during this stage so that the 
valve member 33 is in its dotted line position, as 
shown in Figure 2: The basket is then-rotated 
again at high speed to extract water from the 
clothes. When a new batch of clothesis to be 
washed, the studs water, which has been stored 
in the storage compartment 28, is pumped back 
into the tub 4 by the suds pump 3 driven by 
-the-motor 30. 
The washing machine 0 has three motors 

-which are associated therewith; namely, the 
main-washing machine motor , which is a split 

- phase induction motor; the suds pump or storage 
pump motor 30, which is a small series com 
imutator motor; and synchronous motor 34, which 
is the timer motor for controlling the sequential 
-operation of the automatic washing machine. 
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and 6 to open the entire control circuit. 

4. 
These three motors, t , 30 and 34, are very differ 
ent in their impedance characteristics, and as 
Will presently be pointed out, advantage is taken 
of the fact that the impedance of the Synchron 
ous motor 34 is relatively high as compared with 
the impedance of either the induction motor 
f or the Series commutator motor 39. Thus, if 
an E. M. F. is impressed across the synchronous 
motor S4 and the induction motor , with these 
two motors in series, the Synchronous motor 34 
will be driven, but the induction notor will 
not be driven due to the relatively low voltage 
drop across the induction motor as compared 
With the Synchronous motor. The fact that the 
induction motor f is not running will not affect 
the operation of the Synchronous motor 34. 
Similarly, if the Synchronous timer motor 34 is 
Connected in series with the storage pump or 
Suds pump motor 30 and an E. M. F. is impressed 
across the two of them while in series, the timer 
motor will run but the suds pump or storage 
pump motor 30 will not run. Furthermore, due 
to the very low impedance of the series motor, 
there will not be any excessive heating of this 
notor even though it stands idle and the cur 
rent to the Synchronous flows therethrough. 
One of the principal features of the present in 

vention is to provide a novel automatic control 
circuit wherein safety means is provided to pre 
vent overheating and burning out of the suds 
pump motor and particularly wherein the se 
quential timer control mechanism will creep over 
into the next operation stage if there is an in 
Sufficient supply of Sudsy water in the storage 
compartment to raise the upper float of the 
Washing machine, and which will bring in ad 
ditional fresh water to make up the deficiency. 

Referring now particularly to Figure 1 of the 
drawings, the automatic Sequential operation of 
the Washing machine: 0 is under the control of 
a plurality of cam operated switches 36 to 42, 
which are arranged to be actuated by a plural 
ity of can disks 43 to 49 respectively, all mount 
ed on a can shaft 50 driven by the synchronous 
tinner motor 34. Switches 37 and 39 to 42 have 
Single Stationally contacts 5? and 53 to 56 asso 
ciated therewith respectively. Switch 36 has a 
lower contact 51 and an upper contact 58, while 
Switch 38 has a lower contact 52 and an upper 
contact 95. In this connection it will be noted 
that the can disks 43 and 45 not only have 
notches or depressed portions in the peripheral 
Surface thereof, but also have raised portions 53 
and 94 respectively, which are arranged to raise 
the Switches 36 and 38 into engagement with the 
upper contacts 58 and 95. 
The can shaft 50 is also provided with a 

bridging contact 60 which closes across the gap 
between the contacts 6 and S2. The shaft 50 
is axially movable So as to disengage the bridg 
ing contact 60 from the stationary contacts 60 

The 
Shaft 50 is provided with a control knob 63 which 
enables the shaft 50 to be axially moved to posi 
tion the bridging contact into and out of en 
gagement with the stationary contcats C and 
62, and is also arranged to advance the cams in 
a counter-clockwise direction as viewed in Fig 
lure 1 of the drawing, which is the direction of 
normal rotation of the camshaft 50 by the syn 
chronous motor 34. 
Energy is Supplied to the control circuit 

through a pair of power Supply conductors 64 and 
65 which are connected to the terminal block 66. 
The power Supply conductor 65 is connected to 
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the stationary contact 3. The return circuit to 
the power supply conductor G4 is through the 
conductor 67, which, for purposes of this dis 
cussion, may be considered as the grounded side 
of the control circuit. 
Two float operated switches, 68 and 69, are pro 

vided for the Washing machine 0. The fioat op 
erated switch 68 is the upper fluid level control 
and the foat operated switch 69 is the lower 
fluid level controi. These two switches S8 and 
69 are diagrammatically represented as being ac 
tuated by the upper fluid level float 70 and the 
lower fluid level float 7. The lower level float 
It is positioned so as to be in its lowermost po 
sition only when the tub is substantially enp 
ty. The float switches 68 and 69 are provided 
with upper contacts 72 and 73 respectively and 
with lower contacts 74 and 5 respectively. The 
movable contact arm 68 of the upper float is 
is connected to the power supply conductor 55 
through a switch 76, conductor 77, bus 78, bridg 
ing contact 60 and conductor 9. 
The hot and mix fuid control Solenoids 5 and 
6 are connected through a pair of manually op 

erable Switches 80 and 8 respectively, which are 
actuated by a pair of cams 82 and 83 mounted on 
a control shaft 84 which may be turned by the 
knob 35. The cam 82 is provided with a pair of 
notches 36 and 87, while the cam 83 is provided 
with a pair of notches 88 and 89. The notches 
8T and 88 are angularly aligned and for that 
reason it will be apparent that when the control 
shaft, 84 is in one position only switch 80 is closed; 
while in a second position switches 89 and 8 are 
closed; and while still further and in a third po 
sition only switch 8 is closed. It will thus be 
apparent that water may be supplied to the tub 
4 at only one of three different temperatures as 

selected by the control knob 85. 
Switch 80 is connected to the stationary con 

tact 52 associated with the cam disk 45, while 
switch 8 is connected to stationary contact 54 
associated with the cam disk 4. It will thus be 
seen that, the hot and warn fluid solenoids 5 and 
S are under the control of the cam Switches 38 

and 40. Warm fluid solenoid f6 is also under the 
control of the cam switch 36, for the lower end of 
the solenoid 6 is directly connected to the sta 
tionary contacts 57 and 58 associated with the 
switch 36. The agitator and pump control sole 
noid is connected to the stationary contact 5f 
and is under the control of the switch 37. The 
lower end of the extractor solenoid 35 is directly 
connected to the lower contact 5 of the low level 
fioat switch 69. The movable float switch 69 
is connected to the stationary contact 55 of the 
can switch 4 and also to the midpoint 90 be 
tween the main motor 9 and the synchronous 
motor 34. The lower side of the two-way valve 
Solenoid 2 is connected to the stationary con 
tact 53 of the cam switch 39 and also to contact 
S5 of Switch 38. 
The lower side of the suds motor 30 is con 

nected through a conductor 9 to the tirner notor 
34 and also through conductor 92 to the sta 
tionary contact 56 of the cam switch 42. 
The position of the cams 43 to 49 and a com 

parison thereof with the schedule as illustrated 
in Figure 3 will show that the cam shaft 59 has 
just passed the Suds pump stage of the operation 

... of the complete cycle and is at the point where 
additional Water will be introduced into the tub 
if the suds water has not raised the liquid level 
to a height sufficient to raise the top float . It 
is not deemed necessary to illustrate the cams in 
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6 
all of their different relative positions during the 
Successive stages of the cycle of operation, for 
the following description of the operation will be 
sufficient to understand the operation of the con 
trol circuit. 
ASSume that the can shaft 5) has been rotated 

to a point where the cam switch 42 has just 
dropped into the cam recess 93 so as to close the 
Switch 42 against the contact 56 and that the 
can shaft 50 has been moved axially so as to 
close the bridging contact 60 across the contacts 
6 and 62. With the cam shaft 50 in this par 
ticular position, the elevated portion 94 of the 
can 45 has conne into engagement With a de 
pending engaging portion of the switch 38 and 
raised the Switch 38 into engagement with an 
upper contact 95 which is connected to the lower 
side of the two-way valve 2? through conductor 
99. The cam 44 has also caused the can switch 

37 to close against the stationary contact 5 f; the 
remaining cam Switches 36, 39, 46 and 4 being 
Open. 
The manual switch 76 is normally in the full 

line position as shown in Figure 1 of the draw 
ingS, and is only moved to its dotted line posi 
tion in a manner hereinafter to be described to 
eliminate the operation of the top float and con 
trol the water height in the tub. Let it also 
be assumed that the control knob 85 is in the 
position as shown in Figure of the drawings 
So that switches 80 and 8 are both closed. 
Thus in this initial position of the elements 

of the control circuit 5 the suds pump 30 is 
energized from the conductor 65 through con 
ductor 9, bridging contact 60, conductors 18 and 
7, Switch 78, float switch 68, lower contact 14 

of the upper float switch 68, conductor 96, cam 
Switch 42 and conductor 92, to one side of the 
Suds motor 38. The other side of the suds motor 
38 is connected to the return conductor 67 to 
the other supply conductor 64. The two-way 
valve 2 is also energized through the upper con 
tact 95 of the can switch 38, the power therefor 
being cbtained from conductor 65 through con 
ductor 79, bridging contact 60, conductors 78 and 
7, Switch 76, float switch 68, lower contact 74, 

conductor 96, bus 9, can switch 38, upper con 
tact 95 and conductor 99 to the lower side of the 
two-way valve 2. - 
The other side of the two-way valve 2 is con 

nected to the return conductor 67. The energi 
zation of the two-way valve 2 f is of course neces 
Sary to place the hose connection 22 from the 
plurag 3 into connection with the hose 20 which 
is the return path for the suds water. 
Although the can switch 31, which is associ 

ated with the agitator Solenoid 7, is closed, the 
agitator control Solenoid f is not energized until 
after the top float 70 raises to close the float, 
Switch 68 against the upper contact 2. That 
means that the agitator does not start to oscil 
late until after the desired water level has been 
reached within the tub 4. When the top float 
7 rises to close the float switch 68 against the 
upper contact 2 the agitator control solenoid 
7 is energized from the supply conductor 65, 

the conductor 79, bridging contact 69, conduc 
{QTS 8 and 77, switch 76, top float switch 68, 
contact 72, conductor 98, lower float switch 69. 
upper contact 73 of lower float switch 6s, coln 
ductor 99, cam Switch 37 and conductor a8, to 
the lower side of the agitator, control solenoid 

The other side of the solenoid T is con 
nected to return conductor. 6. 
This means that while the cam SWitches are 
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still closed in the manner above described, the 
suds, pump, and the two-way valve 2 are en 
ergized to pump water back into the tub and 
that, after the water-level in the tub has reached 
the desired height, the agitator is placed into 
operation. Since the two-way valve 2 and the 
Suds pump motor 30 are both energized through 
the top float switch while it is in its lower po 
sition it will be apparent that as the top float 
switch 68 moves off of the lower contact 4, the 
two-way valve 2 and the Suds pump motor 30 
are deenergized. 

It will be observed that during the time that 
the suds pump motor is being energized through 
the cam switch 42, the synchronous timer motor 
34 is connected in series with the split phase 
induction motor if across the line. More par 
ticularly, it has already been pointed out that 
the conductor 92, during this stage of the op 
eration, is in connection with the supply con 
ductor 65. Since the upper side of the Syn 
chronous timer motor is connected to the Conr 
ductor S2 through the conductor 91, it will be 
apparent that the synchronous motor is con 
nected in series between the conductors 92 and 
6 Which are in turn connected to the power 
supply conductors 65 and 64. This causes Op 
eration of the synchronous motor 34 to rotate the 
cam shaft 50. It will be remembered that the 
synchronous motor 34 has a relatively high in 
pedance as compared with the Split phase in 
duction motor i? so that during this stage of 
the operation the induction motor i does not 
have a sufficient voltage impressed thereacroSS 
to- cause operation thereof. 
At the time. When the top float Switch 68 is 

raised from its lower position to its upper po 
sition the induction motor is energized from 
supply conductor 65, conductor 79, bridging con 
tact 6), conductors 8 and 77, Switch 6, float 
switch G8, top contact 2, and conductors 98, 

and 00 to the upper side of the motor . 
The lower side of the motor it is connected to 
the return conductor 67. 

It will be observed that if some additional 
connection is not provided for the timer motor 
34, its operation would cease at this point. It 
Will be noted, however, that at this time the 
synchronous motor is connected in Series with 
the Suds pump motor 30 across the line. The 
power connection from the Supply conductor 65 
up to the point 90 has been traced. From here 
it passes through the synchronous motor 34, 
conductor 9 and suds pump motor 30 to the 
return conductor .67. It will thus be observed 
that the timer motor continues to rotate the 
camshaft 50 although it is now being energized 
serially with the suds pump motor 30 rather 
than With the induction motor . Since the 
relative impedance of the timer motor 34 is very 
high with respect to the commutator motor 30, 
the commutator motor 30 does not have a Suf 
ficient voltage impressed thereaCrOSS to cause 
operation thereof. 
From the above it will be apparent that ir 

respective of whether there is sufficient water 
stored in the storage compartment 28, the timer 
motor will continue to operate to advance the 
cam shaft 50 out of the first stage or cycle of 
operation of the washing machine 0. The Sec 
ond stage in the cycle of operation is the stage 
reached when the cam Switches are in the po 
sition as shown in Figure 1 of the drawingS. 
At this time the two-way valve 2 and the Suds 
pump motor 3C have been deenergized, but the 
agitator cam switch 37 is still in engagement 
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8 
with the stationary contact 5 which is con 
nected to the agitator control solenoid 7 through 
the conductor f08. 
At this point in the cycle of operation can 

switch 38 has dropped into engagement with the 
lower stationary contact 52 which is connected, 
in turn, to the Switch 80 associated with the hot 
fluid inlet Solenoid 5. Cam Switch 40 has simis 
larly dropped into engagement with the stations 
ary contact 54 which is connected to the switch 
8 associated with the mixed fluid inlet control 
solenoid 6. Since power to the cam switches 38 
and 40 is obtained through the top float switch 
68 being in engagement with the lower contact 
74, it will be apparent that if the suds water 
returned from the storage compartment 28 has 
not been sufficient to raise the top float T0, then 
the Solenoids 5 and 6 are energized through 
the can Switches 38 and 40 to introduce addis 
tional water to the tub. This introduction of 
additional Water continues until the top float TO 
is raised. 
Whether or not one or the other, or both, of 

the Solenoids 5 and 6 are energized, will, of 
course, depend upon the relative position of the 
control knob 85 which determines the tempera 
ture of the Water being introduced into the tub. 
After the top float 70 has been raised, either 

by the addition of fresh water under the control 
of Solenoids 5 and 6, or by admission of suff 
cient Suds water in the original instance, the 
agitator continues to operate for the length of 
time determined for the washing cycle. As 
shown by the cam, this will continue until the 
can 44 has been rotated sufficiently to separate 
the cam Switch 37 from the stationary contact 5. 
At this same time the cam Switch 39 falls into 
engagement with the stationary contact 53 to 
energize the tWO-Way valve 2 from the bottom 
bus 78 through conductor to 9. At this point in 
the operation the can Switch 38 is returned to 
an intermediate position which is out of engage 
ment with both of its stationary contacts. The 
Cam Switch, at this time, has also been lifted out 
of engagement with its associated contact 54. 
Also, we find that cam switch 4 has now dropped 
into engagement with its associated stationary 
contact 55. 
By virtue of the fact that the cam Switch 4 

has closed against the stationary contact 55, the 
main motor is directly energized from supply 
conductor 65 through conductor 79, bridging con 
tact 60, bus 78, cam switch 41 and conductor OO 
On One side and through conductor 67 to supply 
Conductor 64 on the other side. 
As has previously been pointed out, when the 

agitator Solenoid f is deenergized and the motor 
is in Operation, the pump 8 is placed into 

Operation to pump water from the pump 4 
through the hose 20 in the two-way valve 2 to 
the storage compartment 28. As the water level 
in the tub falls the top float switch drops to its 
lower position against stationary contact 74. 
After substantially all of the water has been 
pumped from the tub 4 so that the bottom float 
lf causes the float switch 69 to close against the 
Stationary contact 75, the extractor solenoid 35 
is energized. This energization is from the sup 
ply conductor 65, conductor 79, bridging contact 
60, bus 78, cam switch 41, contact 55, conductor 
f0?, lower float switch 69, contact 75, and con 
ductor 02 to one side of the solenoid 35. The 
other side of the Solenoid 35 is connected to the 
return conductor 67. Upon energization of the 
Solenoid 35 the basket f3 is rotated at high speed 



9 
by the motor f. During this period the syn 
chronous motor 34 continues to rotate through 
its series connection with the pump motor 30. 

While the basket 3 is rotated at high speed, 
the cut out portion 03 of the cam disk 43 moves 
under the cam follower 04 of the cam Switch 36. 
The can switch 36 does not immediately fall, 
however, against the lower stationary contact. 5, 
for it is held in place by the small cam 05. This 
Small cam 05 is a disk having a flattened portion 
06 thereon, and the can fo5 is rotated by the 

synchronous motor 34. 
During the time that the cut out portion 03 

is under the cam follower 04, the flattened por 
tion 106 rotates into a position opposite the tail 
f0.7 of the cam Switch 36 and permits the can 
Switch 36 to close. This is for a spray rinse 
operation, for it introduces water into the basket 
while the basket is rotating at high speed, The 
introduction of water is only momentary. 

It will be observed that all of the time that 
the agitator solenoid 35 is energized and the 
main motor O is energized, the pump is operating 
to continually pump water out of the bottom of 
the tub 4. 
After the end of the first extractor period the 

cam switch 4f opens by virtue of the high point 
08' on the can disk 48. At this time the high 

point 59 on the cam disk 43 also raises the can 
switch 36 to close it against the upper contact 58. 
Furthermore, at this time, the cam switch 37 
closes again to connect the agitator solenoid 
to the conductor 8 which is energized only 
through both float switches 68 and 69 in their 
upper positions. 
At this point in the cycle of operation the 

timer motor 34 is not energized and hence water 
under the control of the Solenoid 5 is intro 
duced into the tub. This continues until both of 
the fioats 70 and are raised. At this time 
the agitator control is energized, as is also the 
timer motor 34, the latter being energized 
through the top float Switch 68 and conductors 
f O and 00 in series with the Suds pump motor 
30. This is the deep rinse Stage of the cycle of 
operation of the automatic Washing machine 0. 
At the end of this stage in the cycle of opera 
tion the agitator 7 is deenergized and the main 
motor f is again energized through the cam 
Switch Af. It Will be noted that at this time, 
however, the two-way valve 2 f is not energized. 
Thus the water which is pumped from the hub 
4 now is discharged into the drain compart 
ment 29 where it flows by gravity out through 
the drain pipe 24. The timer motor 24 is ener 
gized during this stage through the can Switch 
4 and in Series with the Suds pump notor 30. 
After all of the Water has been pumped out 

so that the lower float SWitch 69 closes against 
the lower stationary contact 75, the extractor 
is energized through the cam switch 4 and the 
float switch 69. At the end of this operation 
the cams move to a position where all of the 
cam switches are open, and in this position no 
power is supplied to any of the motors , 39 
or 34, nor to any of the control apparatus, and 
the cycle of operation is complete. 

If only a few items are to be laundered in the 
tub 4, it is desirable to arrange the control 
circuits so that a full tub of water is not re 
quired, but which will enable the other auto 
matic portions of the cycle of operation to be 
carried forward. This is accomplished by the 
switch 76. When the operator of the machine 
has observed that the liquid level has reached a 
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sufficient. height to satisfactorily launder th 
few items, desired, the manually operated Switch 
76 is thrown from its full line position to its 
dotted line position as shown in Figure 1 of the 
drawings. This has the Same effect as though 
the top float switch 68 had moved to its upper 
position against the stationary contact 72. 
Otherwise the circuit is the same. 

It will be observed that the provision of the 
upper contact 95 on can Switch 38 and the en 
ergization of the two-Way Valve 2 therethrough 
instead of through its Separate can switch 39 
provides an antisyphoning arrangement for the 
time when the Suds motor 30 is deemergized. 
The reason is that the two-way valve 2 is de 
energized at the Same time the Suds motor 30 
is deenergized. 
From the above description it will be observed 

that one of the peculiar and novel characteristics 
of the present invention lies in the nanner in 
which the timer motor is energized serially eith 
er through the main Washing machine motor or 
through the storage pump motor. The many 
other and further features of the novel control 
circuit and control mechanism are apparent 
from the foregoing description, and as will be 
obvious to those skilled in the art, provides an 
extremely simple and efficient control mecha 
nism for a complicated and detailed cycle of 
operation of an automatic Washing machine. 
The Schedule of cyclic steps in the operation 

of the automatic Washing machine is exemplified 
by the diagram shown in Figure 3 of the draw 
ings, and with the aid of this diagram the ready 
understanding of the operation of the control 
mechanism will be greatly enhanced, 
While I have shown a certain particular emi 

bodiment of my invention, it Will, of course, be 
understood that I do not Wish to be linited there 
to, since many modifications may be made, and 
contemplate, by the appended claims, to cover 

all Such modifications as fall within the true 
Spirit and Scope of my invention. 

I claim as my invention: 
1. A control circuit for a machine having a 

pair of motors which are selectively and auto 
matically Operated one at a time, sequence switch 
control means, a timer motor for driving said 
Sequence Switch control means, said timer motor 
having an impedance of many times the im 
pedance of either of said motors of said pair, 
means for energizing one of Said motors of Said 
pair While said timer motor is energized serially 
through the other of said motors of said pair. 

2. A control circuit for a machine having a 
first motor and a second motor which are selec 
tively and automatically operated one at a time, 
Sequence SWitch control means, a timer motor 
driving said sequence switch control means, said 
timer motor having an impedance of many times 
the impedance of either of said first two motors, 
means for energizing said first motor while said 
timer motor is energized serially through said 
Second motor, and means for energizing said 
Second motor while said timer motor is energized 
Serially through said first motor. 

3. A control circuit particularly adapted to 
control the Sequential operation of a washing 
machine having a drive motor of a low imped 
ance for carrying out certain operations of the 
machine, Sequence switch control means, a timer 
motor for driving said sequence switch control 
means, Said timer motor having an impedance 
many times the impedance of said drive motor, 
means including said sequence switch control 
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means energizing said drive motor in series with - - - - -- 
Said timer motor to stop said drive motor while UNITED STATES PATENTS 
Said timer motor continues to Operate and ener- Number Name Date 
gizing said drive motor in parallel with said 2,029,335 Oberhoffken et al. ---- Feb. 4, 1936 
timer motor to operate said low impedance drive 5 2.225,407 Basset ----------- Dec. 17, 1940 
motor with Said high impedance timer motor. 2,391,561 Geldhof et al. ------ Dec. 25, 1945 

HAROLD E. MORRISON. 2,395,591 Staples et al. --- Feb. 26, 1946 
2,425,788 Edwards --------- Aug. 19, 1947 

REFERENCES CITED 2,444,645 Geldhof et al.-------July 6, 1948 
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