
March 12, 1963 J. W. TOMA 3,080,742 
AUTOMATIC WASHING MACHINE INCLUDING DISPENSING MEANS 

Filed Dec. 18, 196 2 Sheets-Sheet 

SCG AS N 

f" in N 
42N 

COC 
It is, 

INVENTOR. 
John W. Som. A 

" (). f 4-eve 
As AttoRNEN 

  

  

  



March 12, 1963 J. W. TOMA 3,080,742 
AUTOMATIC WASHING MACHINE INCLUDING DISPENSING MEANS 

Filed Dec. 18, 196l 2 Sheets-Sheet 2 

FG.2 

7 

PAUSA Pause is PAUse C PAUSe PAUse e eff 
HsOAk- Hspin- Hwash- Hspin -Frinse--spin 
- - N- L. 59 

6 - TN 

62. 

es 

60 

INVENTOR. 
John W. TOMA 

FG.3 "2.2 ? 4-e 
- is ATToRNEY 

  



United States Patent Office 

3,080,742 
AUTOMATC WASSENG MACENE NCLUDING 

DSRPENSING MEANS 
John W. Toma, Louisvise, Ky., assig or to General 

Electric CoE aparay, a corporation of New York 
Fied Dec. 8, 1965, Ser. No. 168,175 

7 Caims. (C. 68-52) 
This invention relates to automatic fabric Washing ma 

chines, and more particularly to an arrangement, pro 
vided in such machines, for introducing a treating agent 
subsequent to the start of the operation. 

It is a highly desirable feature in washing machines 
which proceed automatically through an entire washing 
operation, including the rinsing step, to provide an initial 
soak in which a preliminary removal of dirt from the 
fabrics is effected prior to the main washing step. While 
this initial step, or "soak” as it is often called, may be 
provided with or without use of a clothes treating agent 
such as detergent, it is, of course, imperative that the 
main washing step be provided with Such a treating agent 
added to the water. 

Accordingly, it is an object of my invention to provide 
a structure wherein addition of the treating agent may 
automatically be effected subsequent to a soak step, for 
the washing step. 
More particularly, it is an object of my invention to 

provide a structure for effecting such a desired sequence, 
wherein the washing machine is of the recirculation type 
which takes liquid from the liquid container and then 
circulates it (generally for filtering purposes) and passes 
it back into the container, 
A further, more specific, object of my invention is to 

provide a recirculation-type machine wherein the treating 
agent is poured into a container positioned in the path 
of the recirculation stream, and by selectively prevent 
ing recirculation the treating agent is taken into the con 
tainer at the desired time. 

In one aspect of my invention, I provide a washing 
machine in which, in the usual way, container means for 
containing liquid and fabrics to be washed in the liquid 
is provided, together with flexing means for flexing 
clothes in the container means, and Suitable means for 
introducing liquid thereto. To effect removal of the 
liquid at appropriate times, I provide a Suitable drain 
pump arrangement. 

In addition, provide, together with a recirculation 
pump system, recirculation conduit means which is con 
nected with the recirculation pump system so that liquid 
may be passed from the container means, through the re 
circulation pump system, and then back into the container 
means; this is generally provided for filtering purposes, 
as mentioned above. Downstream of the recirculation 
pump system, I provide a container for treating agent 
(such as detergent) in which treating agent may be pro 
vided prior to the start of the complete automatic oper 
ation. 

In order to control and effect such an operation, se 
quence control means are provided so as to cause, in se 
quence, proper operation of the liquid introducing means, 
then the flexing means and the recirculation pump sys 
tem, and then the drain pump system. Thus, water is 
first introduced to the container means, then the clothes 
are flexed while the water is recirculated, and then the 
water is drained. The control means causes this sequence 
to be repeated at least three times during the cycle of 
operations so as to provide, in order, a Soak sequence, a 
wash sequence, and a rinse sequence. 
As an important feature of my invention, I provide 

means which is effective to prevent the recirculation pump 
system from circulating liquid through the treating agent 
container during the initial or soak period, but which may 
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be disabled subsequently so that the desired recirculation 
will occur in subsequent operations. As a result of this, 
treating agent which is introduced into the container re 
mains there during the soak sequence, since there is no 
recirculation stream through the treating agent container, 
but then during the wash operation is carried, as desired, 
by the recirculation stream into the container means. 

In the preferred embodiment of my invention the re 
circulation stream passes through an air gap into a lint 
filter pan mounted on an agitator which constitutes the 
flexing means. As a result of this, treating agent in gran 
ular or flake form, such as a detergent or soap, may be 
introduced to this pan and will remain there as long as 
liquid is not passed into the pan from the recirculation 
pump system. One advantage which may immediately 
be seen for this type of construction is that, at the start 
of an operation, some detergent may be added directly 
to the container means and some detergent placed in 
the lint filter pan. This causes a soak operation to be 
provided with detergent, and the wash operation also to 
be provided with detergent; thus, in effect, two washing 
steps may be provided in the cycle to achieve full cleans 
ing of the fabrics in the machine. 
The subject matter which I regard as my invention 

is particularly pointed out and distinctly claimed in the 
concluding portion of this specification. The invention it 
self, however, both as to its organization and method 
of operation, together with further advantages thereof, 
may best be understood by reference to the following 
description taken in conjunction with the accompanying 
drawings. 

in the drawings, 
FIGURE 1 is a side elevational view of a clothes 

washing machine which includes my improved structure, 
the view being partially broken away and partially in 
section to illustrate details; 
FIGURE 2 is a schematic diagram of an electric con 

trol circuit incorporating my invention, which circuit 
is incorporated in the machine of FIGURE 1; and 
FIGURE 3 is a schematic view of a development of the 

cam surfaces used in the control of the timer operated 
switches of FIGURE 2, thereby indicating the operation 
of the switches by cams throughout a cycle. 

Referring now to FIGURE 1, I have shown therein an 
agitator type clothes washing machine 1 having a conven 
tional basket or clothes receiving receptacle 2 provided 
over its side and bottom walls with perforations 3 and 
disposed within an outer imperforate tub or casing 4 
which serves as a liquid receptacle. With this combina 
tion, the receptacle 2 and tub 4 thus form together recep 
tacle means for containing liquid and the fabrics or clothes 
to be immersed in the liquid. The basket 2 may be pro 
vided with a suitable clothes retaining member 5 for pre 
venting clothes from being floated over the top of the 
basket, and with a balance ring 6 to help steady the basket 
when (as will be explained) it is rotated at high speed. 
Tub 4 is rigidly mounted within an appearance cabinet 

7 which includes a cover 8 hingedly mounted in the top 
portion 9 of the cabinet for providing access to an open 
ing 10 to the basket 2. As shown, a gasket 11 may be 
provided so as to from a seal between the top of tub 4 
and portion 9 of the cabinet thereby to prevent escape of 
moisture and moist air into the cabinet around the tub. 
The rigid mounting of tub 4 within the cabinet 7 may be 
effected by any suitable means. As a typical example of 
one such means I have provided strap members 12, each 
of which is secured at one end to an inturned flange 13 
of the cabinet and at its other end to the outside of tub 4. 
At the center of basket 2 there is positioned suitable means 
for flexing clothes which are placed into the basket 2. In 
the present case, this takes the form of a vertical axis 
agitator 4 which includes a center post 15 and a plurality 
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of curved water circulating vanes 16 joined at their lower 
ends by an outwardly flared skirt 17. 
The clothes basket 2 and the agitator 14 are rotatably 

mounted. The basket is mounted on a flange 18 of a 
rotatable hub 9, and the agitator 14 is mounted on a shaft 
(not shown) which extends upwardly through the hub 19 
and through the center post 15 and is secured to the agi 
tator so as to drive it. During the cycle of operation of 
the machine 1, water is introduced into the tub 4 and 
basket 2, and the agitator is then oscillated back and 
forth on its axis, that is, in a horizontal plane within the 
basket; this initial step is preferably a soak operation 
which may be provided with or without detergent to loosen 
dirt from the fabrics. Then, after a predetermined period 
of this action, basket 2 is rotated at high speed to extract 
centrifugally the liquid from the clothes and discharge it 
to drain. Following this extraction operation, a supply 
of clean liquid is introduced into the basket for rinsing the 
clothes and the agitator is again oscillated. During this 
operation, which constitutes the wash step of the cycle, 
the liquid is preferably mixed with a suitable treating 
agent such as detergent in order to effect chemical cleans 
ing of the fabrics. Then the basket is rotated again at 
high speed to extract this washing liquid. Following this, 
a supply of clean liquid is introduced into the basket for 
rinsing the clothes and once again the agitator is oscillated. 
Finally, the basket is once more rotated at high speed to 
extract the rinse water. Of course, while it is often not 
done, more than one rinsing operation may be provided 
if so desired, and irrelevant modifications such as, for in 
stance, spray rinses during the spinning operation, may 
also be provided. - 

Basket 2 and agitator 14 may be driven through any 
suitable means from a reversing motor. By way of ex 
ample, I have shown them as driven from a reversing 
motor 20 through a system including a suitable load 
limiting clutch 2i mounted on the motor shaft. A suit 
able belt 22 transmits power from clutch 21 to a trans 
mission assembly 23 through a pulley 24. Thus, depend 
ing upon the direction of motor rotation, pulley 24 of 
transmission 23 is driven in opposite directions. The 
transmission 23 is so arranged that it supports and drives 
both the agitator drive shaft and basket mounting hub 9. 
When motor 20 is rotated in one direction the transmission 
causes agitator 14 to oscillate in a substantially horizontal 
plane within the basket 2. Conversely, when motor 20 
is driven in the opposite direction, the transmission rotates 
the wash basket 2 and agitator 14 together at high speed 
for centrifugal liquid extraction. While the specific type 
of transmission mechanism used does not form part of the 
invention, reference is made to Patent 2,844,225 issued 
to James R. Hubbard et al. on July 22, 1958, and owned 
by the General Electric Company, assignee of the present 
invention. That patent discloses in detail the structural 
characteristics of a transmission suitable for use in the 
illustrated machine. 

In addition to operating the transmission 23 as de 
scribed, motor 20 also provides a direct drive through a 
fiexible coupling 25 to a pump structure, generally indi 
cated at 26, which may include two separate pumping 
units 27 and 28 both operated in the same direction simul 
taneously by motor 20. Pump 27 has an inlet which is 
connected by a conduit 29 to an opening 30 formed at the 
lowermost point of tub 4. Pump 27 also has an outlet 
which is connected by a conduit 31 to a suitable drain (not 
shown). The pump 28 has an inlet connected by a con 
duit 32 to the interior of tub 4 and an outlet connected by 
a conduit 33 to a nozzle 34. The pumps are formed so 
that in the spin direction of motor rotation pump 27 will 
draw in liquid from opening 30 through conduit 29 and 
then discharge it through conduit 31 to drain, and in the 
other direction of rotation pump 28 will draw in liquid 
through conduit 32 and discharge it through conduit 33 
and nozzle 34, each of the pumps being substantially in 
operative in the direction of rotation in which it is not 
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used. The particular form of the pump assembly 26 is 
not significant; rather, assembly 26 is representative of 
any structure capable of passing liquid Selectively out 
through one outlet or another, whether by use of one 
pump with suitable valving, a combination structure, or 
two pumps. 

Nozzle 34 is positioned to discharge into a filter pan 35 
secured on the top portion 36 of agitator 4 so as to be 
movable therewith. With this structure then, when the 
motor is rotating so as to provide agitation, pump 28 
draws liquid through conduit 32 from tub 4 and discharges 
it through conduit 33 so that the liquid passes from nozzle 
34 substantially horizontally through an air gap, into fiiter 
pan 35, then down through a number of small openings 
37 provided in the bottom of the filter pan, and back into 
basket 2. In this manner, the filter pan 35 with its small 
openings 37 and its upstanding side wall 38 causes lint 
which is separated from the clothes during the washing 
operation to be filtered out of the water, and thus prevents 
it from being re-deposited on the clothes. This type of 
structure is more fully described and claimed in Patent 
2,481,979, issued to Russell H. Colley on September 13, 
1949, and assigned to the General Electric Company, 
owner of the present invention. It will further be ob 
served that the conduits 32 and 33 together with the 
nozzle 34, the filter pan 35, and the air space between the 
nozzle and the filter pan constitute a recirculation conduit 
means for the liquid being circulated by pump 23. 
As an important feature of my invention, means are pro 

vided to prevent pump 23 from passing liquid through 
filter pan 35. In the instant embodiment, this is achieved 
by incorporating with conduit 33 a valve, schematically 
shown at 39, which is controlled by a solenoid member 
40 so that when the solenoid is energized the valve 39 
closes the conduit 33 sufficiently so as not to permit the 
passage of liquid at a rate Sufficient to pass through filter 
pan 35 despite the pumping action of punp 23. In the 
illustrated embodiment of my invention, the portion of 
conduit 33 associated with valve 39 is of a flexible elas 
tomeric material which is squeezed shut by valve 39, such 
valves and conduits being well known in the art. 
The motor 20, clutch 21, transmission 23, basket 2 and 

agitator 14 form a suspended washing and centrifuging 
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System which is supported by the stationary structure of 
the machine so as to permit isolation of vibrations from 
the stationary structure. It will be understood that such 
vibrations occur primarily as a result of high speed spin 
ning of basket 2 with a load of clothes therein as men 
tioned above. While any suitable suspension structure 
may be used, one such structure includes a bracket mem 
ber 41 with transmission 23 mounted on top thereof and 
motor 29 mounted to the underside thereof. The bracket 
member in turn is secured to upwardly extending rigid 
members 42, and each of the two upwardly extending 
members 42 is connected to a cable 43 supported from 
the top of the machine. While only a portion of the 
Suspension system is shown in FIGURE 1, such a vibra 
tion isolating system is fully described and claimed in 
Patent 2,987,190, issued on June 6, 1961, to John Bochan 
and assigned to the General Electric Company, assignee 
of the present invention. 

In order to accommodate the movement which occurs 
between basket 2 and tub 4 without any danger of leakage 
between them, the stationary tub. 4 is joined to the upper 
part of transmission 23 by a flexible boot member 44. 
Boot 44 may be of any suitable configuration, many of 
which are known in the art, to permit relative motion of 
the parts to which it is joined without leakage there 
between. 

Completing now the description of the machine as illus 
trated in FIGURE 1, hot and cold water may be supplied 
to the machine through conduits 45 and 46 which are 
adapted to be connected respectively to sources of hot and 
cold Water (not shown). Conduits 45 and 46 extend into 
a conventional mixing valve structure 47 having solenoids 
48 and 49. Energization of solenoid 43 permits passage 



3,080,742 
5 

of hot water through the valve to a hose 50, energization 
of solenoid 49 permits passage of cold water through the 
valve, and energization of both solenoids permits mixing 
of hot and cold water in the valve and passage of Warm 
water into hose 50. Hose 50 has an outlet 51 positioned 
to discharge into basket 2 so that when one or both of 
the solenoids 48 and 49. are energized, water passes into 
the basket 2 and tub 4. 
The level to which water rises in the basket and tub 

may be controlled by any suitable liquid level sensing 
means. One typical arrangement for doing this is to pro 
vide an opening 52 in the side of tube 4 adjacent the bottom 
thereof, the opening 52 being connected through a conduit 
53 and a tube 54 to a conventional pressure sensitive 
switch device (shown schematically in FIGURE 2, by 
the numeral 55) which may be positioned within the back 
splasher 56 of machine i. in the conventional manner, 
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as the water rises in basket 2 and tub. 4 it exerts increasing 
pressure on a column of air trapped in tube 54, and at a 
predetermined pressure level the column of air then trips 
Switch 55 to shut off whichever of solenoids 43 and 49 
may be energized. The backsplasher 56 may have suitable 
manual controls, such as that shown at 57 extending there 
from so that the particular fabric cycle, including, for 
instance, washing and spin speeds, water temperatures, 
water level within the tub 4 and basket 2, etc., may be 
controiled to effect the washing of different types of fabrics. 

Referring now to FIGURE 2, the electrical control 
system for the machine of FIGURE 1 will be described. 
In connection with the circuit of FIGURE 2, it will be 
understood that present-day washers often include vari 
ous improvements such as control panel lights, etc., which 
do not relate to the present invention, and that to some 
extent these have been omitted for the sake of simplicity 
and ease of understanding. 

In order to control the sequence of operations of the 
components of machine , the circuit includes an auto 
matic sequence control assembly which incorporates a 
timer motor 58 driving a plurality of cams 59, 62, 6:, 62 
and 63. These cams, during their rotation by the timer 
motor, actuate various switches (as will be described), 
causing the machine to pass through an appropriate cycle 
of operations, first soaking the clothes and then extracting 
the soak water, then washing the clothes and extracting 
the wash water, then rinsing the clothes in clean water, 
and finally centrifuging the rinse water from the clothes. 
The operating surfaces of the different cams are shown 
in developed form in FIGURE 3 and will be further dis 
cussed herebelow in connection with the description of 
the operation of the machine. 
The electric circuit as a whole is energized from a 

power supply (not shown) through a pair of conductors 
64 and 65. Can 59 controls a switch 66 which includes 
contacts 67, 68, and 69; when the cam has assumed a 
position where all three contacts are separated, machine 

is disconnected from the power source and is inopera 
tive. When operation of machine 1 is to be initiated, as 
will be explained below, switch 66 is controlled by cam 
59 so that contacts 67 and 68 are engaged. When the 
main switch 76) is closed (by one of the controls 57), 
power is then provided to the control circuit of the ma 
chine from conductor 64 through contacts 67 and 68. 
From contact 68, the circuit extends through a con 

ductor 71 and a manually operated switch 72 to the valve 
control solenoid 49. In addition, a circuit is completed 
from conductor 71 through a switch 73 controlled by cam 
6. In the "up' position, switch 73 completes a circuit 
for solenoid 49 independently of switch 72, and in the 
"down' position shown, the switch 73 completes a circuit 
for solenoid 48. Thus, when Switch 72 is open, energiza 
tion of solenoids 48 and 49 is under the control of switch 
73, but when switch 72 is closed the cold water solenoid 
49 may be energized independently of the position of 
switch 73. From the hot and cold water solenoids, the 
energizing circuit then extends through a conductor 74 
and then through a coil 75 of a relay 76, the main winding 
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77 of motor 20, a conventional motor protector 78, a 
switch 79 controlled by cam 63, switch 70, and the con 
ductor 65. . . 

Motor 20 is of the conventional type which is provided 
with a start winding 86 which assists the main winding 77 
during starting of the motor and is energized in parallel 
therewith. When a relatively high current passes through 
the relay coil 75 it causes the relay contact 8 to be 
closed; this permits an energizing circuit for the start 
winding to be completed in parallel with the main wind 
ing through a contact 82 of a switch generally indicated 
at 83 and which is controlled by cam 62, contact arm 84, 
the relay contact 81, the start winding 88, a contact arm 
85 and a contact 86 of switch 83. A circuit is also com 
pieted in parallel with motor 20 through the timer motor 
58. Relay coil 75 is designed to close contact 81 when 
a relatively high current, of the level demanded by the 
motor when the motor is rotating below a predetermined 
speed, is passing through it. At other times, when there 
is no current passing through the relay coil 75 or when 
the current is below the required energizing level as is 
true in the running speed range of the motor, the contact 
83 is open. . 
When the main winding 77 of motor 20 is in series with 

the valve solenoids 48 and 49, as described, a much 
lower impedance is presented in the circuit by the motor 
20 than is presented by the valve solenoids. As a result, 
the greater portion of the supply voltage is taken up across 
the solenoids and relatively little across the motor. This 
causes whichever of the solenoids is connected in the cir 
cuit to be energized sufficiently to open its associated 
water valves. As a result, water at a selected temperature 
is admitted to the machine through outlet 51, motors 20 
and 53 remaining inactive. -- 

This action continues, with the circuitry thus arranged, 
so that the water pours into the basket 2 and tub 4. Be 
cause of the perforations 3, the water rises in both basket 
and tub at the same rate. As the head of water acting 
on the column of air trapped in the tube 54 increases, the 
pressure of this air increases until it actuates the switch 55 
provided within the backsplasher, 56. When switch 55. 
closes, it then provides a short circuit across the solenoids 
directly from conductor 7 to conductor 74 so that, with 
the solenoids thus excluded from the effective circuit, they 
become de-energized and a high potential drop is pro 
vided across winding 77 of the motor 20. This causes the 
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relay coil 75 to close contact 81 to start the motor 20, 
whiie, at the Sane time, timing motor 58 starts so as to 
initiate a sequence of operations. it will be observed that 
the energization of the valve solenoids 48 and 49 on the 
one hand, and the energization of the drive motor 20 on . . . . 
the other hand, are alternative in nature. In other words, 
when there is sufficient potential across the valve solenoids 
to energize them, the motor remains de-energized, and it. 
is necessary to short the solenoids out of the circuit so 
that they are de-energized before the drive motor can be 
energized. 
The switch 79 is in series with the main motor and with 

solenoid 40, which is connected in parallel with main 
motor 20 and timing motor 58, and is controlled by a 
switch 87 operated by cam 69; switch 79 is not, however, 
in series with timer motor 58. Thus, by the opening of 
switch 79, the energization of motor 20 and of solenoid 40 
may be stopped. The timer motor will continue to oper 
ate, though, as a resuit of the fact that the timer motor 
58 is deliberately provided with an impedance much 
greater than that of the valve solenoids so that it will take 
up most of the supplied voltage across the solenoids and 
they therefore do not operate their respective valves. 
A further point of the circuit of FIGURE 2 is that when 

switch arms 84 and 85 are moved by can 62 to engage 
contact 86 and a contact 88 respectively, the polarity of 
the start winding is reversed. The circuit from conductor 
74 then proceeds through contact 83, contact arm 85, the 
Star winding 80, relay contact 81, contact arm 84 and 



7 
contact 86 to the protective device 78 and conductor 65. 
Thus, provided motor 20 is stopped or slowed down. So 
that relay contact 81 is closed, the reversal of Switch .83 
is effective to cause the motor 20 to rotate in the opposite 
direction when the motor is started up again. 

In order to energize motor 20 independently of the 
water level switch 55 and the valve solenoids, so that a 
spin operation may be provided without regard to the 
absence of the predetermined water level, cam 59 is 
formed so that it may close all three contacts 67, 68, and 
69 of switch 66 during centrifugal liquid extraction steps. 
When this occurs, it causes the power to be supplied fron 
conductor 64 directly through contact 69 to conductor 74 
and the motors rather than through the water level Switch 
or the valve solenoids. 

Referring now to FIGURE 3 in conjunction with 
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FIGURES 1 and 2, a cycle of operation of the machine i 
will be described to illustrate the manner in which the 
improved structure and circuitry of my invention effect 
their intended purpose. It will be assumed that the timer 
has caused contact 73 to move to its "down' position, can 
59 has caused contacts 67 and 68 to be closed, can 61 
has caused contact 73 to move its "down' position, cam 
62 has positioned switch 83 as shown, cam 63 has closed 
switch 79 and cam 69 has closed switch 87. Also it is 
assumed that the operator has poured a Suitable amount 
of a granular or flake-type, detergent or soap into the 

ter pan 35. At this point, the first step which takes 
place, because of the aforementioned impedance relation 
ship, is the filling of the machine with water by the ener 
gization either of solenoid 48 alone to cause hot water to 
be provided or else, if switch 72 has been manually 
closed, by the energization of solenoids 48 and 49 together 
to cause warm water to be provided to the machine. The 
energization of the solenoids causes motors 20 and 58 
and solenoid 40 to remain inactive and this status con 
tinues until the closure of switch 55 at a predetermined 
liquid level. 
At this point, the solenoids are de-energized and, conse 

quently, motors 20 and 53 and solenoid 49 are energized. 
: The energization of motor 20 is in the direction to cause 
agitation operation (because of switch 83), and to tend to 
provide a recirculation action by pump 28 from conduit 
32 through conduit 33 and nozzle 34 into the filter pan 35 
and then back into the basket 2. However, since the 
solenoid 40 is also energized at this time, the pump 28 
cannot cause this recirculation because of the closure of 
conduit 33; therefore, the agitation operation proceeds 
without any concurrent recirculation operation. It will 
be seen that this initial agitation may either be provided 
with clear water, or else a suitable detergent or other 
treating agent may be sprinkled or poured directly into 
the basket 2 so as to cause a chemical washing action on 
the clothes as well as mechanical loosening of the dirt at 
this time. 

This action, which conventionally is called a "soak” or 
'soak sequence' or “soak step' continues for a predeter 
mined time until pause A is reached, at which time cam 
63 opens switch 79. This stops the operation of motor 20 
and consequently there is no further agitation although, 
as explained, the timer motor 58 continues to operate. In 
addition, this also de-energizes the solenoid 40 to open 
the conduit 33, but since the motor 20 is concurrently de 
energized there is still no circulation of liquid through the 
conduit 33. During pause A, cam 59 closes all three con 
tacts 67, 68 and 69 of switch 66 together to connect con 
ductor 64 to conductor 74 entirely independently of water 
level switch 55 and so as to exclude the valve solenoids 48 
and 49. Also at this time the cam 62 reverses the posi 
tion of the contact arms of switch 83, and the cam 60 
opens the switch 87 to insure continued de-energization 
of solenoid 40. 
The reversal of switch 83 reverses the polarity of start 

winding 80 relative to main winding 77. As a result, 
when, at the end of pause A, switch 79 is reclosed by cam 
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63, motor 29 is energized once again but in the opposite 
direction. The energization of the motor 20 and the de 
energization of the valve solenoids result from the fact 
that the valve solenoids are bypassed by the new condi 
tion of switch 66. As a result of the opposite rotation of 
motor 20, the motor causes a spin operation and simul 
taneously operates the pump 27 in the direction to cause 
draining of liquid out of the tub. The spin operation is 
provided at a relatively high speed of rotation which may, 
for instance, be on the order of 600 r.p.m. So as to extract 
a very substantial part of the liquid from the clothes and 
have it removed by the pump 27. It is to be noted that 
the detergent in the pan 35 is also subjected to Some cen 
trifugal force at this time and that a lip 89 may be desir 
able to ensure retention of the detergent within the pan. 
The need for the lip 89 is, of course, a factor, dependent 
upon spin speed, and the design of pan 35 and may or 
may not exist, depending upon these items. 

This spin operation continues until pause B, as shown 
in FIGURE 3, at which time switch 79 is again opened by 
can 63 to de-energize motor 20. At this time, can 59 
returns switch 66 to the same position that it had for Soak, 
with the contact 69 disengaged from the other two con 
tacts, and the motor connections are reversed to provide 
agitation rather than spin action. Thus, when pause B is 
terminated by the reclosing of switch 79 by cam 63, an 
agitation operation starts. In addition to the agitation 
operation the pump 23, now that Solenoid 48 is no longer 
energized because of the opening of Switch 87, forces 
liquid up through conduit 33 so as to pass out from nozzle 
34 and into the filter pan 35, then passing downwardly 
through the openings 37 and back into the basket 2. This 
has the effect of filtering the water as previously men 
tioned. In addition, the treating agent originally placed 
in filter pan 35 will, for the first time, be treated to the 
dissolving action of water and will therefore go into solu 
tion with the water and be carried into the basket 2. As 
a result, a washing operation will continue with the de 
sired chemical cleansing action being provided, the addi 
tion of the detergent or soap at this time having been 
provided by the expedient of preventing the recirculation 
flow from occurring until the wash agitation step. - 
Wash agitation continues for a desired period of time, 

and then switch 79 is opened to provide pause C. During 
this pause, the switch 83 is again reversed and contact 69 
is again engaged with the other two contacts 67 and 68 
of switch 66. In addition, it is conventional at this time 
to change the position of Switch 73 to its 'up' position so 
that the cold water solenoid is energized. As a result, 
when switch 79 recloses, a spin will take place until it is 
terminated by reopening of switch 79 to provide pause D. 
At this time, the switches, except for switch 73, are once 
again put into the same position that they had for the 

As a result, when switch 79 is 
closed, a rinse agitation step, with clear, cold water being 
provided for the rinsing action, is achieved. This is then 
followed in the same manner as before by another pause 
E and a spin operation, after which cam 59 opens all 
three contacts of switch 66 to terminate the operation 
completely by de-energizing all components of the system. 

In this manner a complete operation is provided in 
which the sequence of filling, agitating, and spinning is 
followed three separate times so as to provide a soak 
sequence, a wash sequence, and a rinse sequence. By 
virtue of my invention, the operator of the machine may 
provide detergent or other treating agent in the pan 35 
to be dispensed during the wash step by suitable control 
of the recirculation system and thus may have chemical 
cleansing action provided during the wash step without 
returning to the machine. In addition, chemical cleans 
ing action during the soak step is selectable by the simple 
expedient of pouring the treating agent directly into the 
basket 2 at the start of a complete cycle of operation. 

It will be understood that, while in accordance with 
the patent statutes, I have described what at present is 
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considered to be the preferred embodiment of my inven 
tion, it will be obvious to those skilled in the art that 
various changes and modifications may be made therein 
without departing from my invention. For instance (but 
only as an exampie, without excluding other modifica 
ions), while the structure described inherently provides 
spinning during draining operations by pump 27, it is 
well known to provide a neutral in washing machines, 
i.e., to let pump 27 drain the machine without concur 
rent spinning of basket 2. Thus, in machines incorpo 
rating a neutral, it would readily be possible to drain the 
soak water without spinning, and thus introduce the wash 
water prior to any centrifugal extraction, and such an 
arrangement would come fully within my invention. It 
is therefore aimed in the appended claims to cover all 
such changes and modifications as fall within the true 
spirit and scope of my invention. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: 
1. A washing machine comprising: container means 

for containing liquid and fabrics to be washed in the 
liquid; flexing means for flexing clothes in said container 
means; means for introducing liquid to said container 
means; drain pump means for removing liquid from said 
container means; recirculation pump means; recircula 
tion conduit means connected with said recirculation 
pump means for passing liquid from said container means 
through said recirculation pump means and back into 
said container means, said recirculation conduit means 
including a container for treating agent downstream of 
said recirculation pump means; sequence control means 
for causing operation in sequence of said liquid introduc 
ing means, said flexing means and said recirculation 
means, and said drain pump means, said control means 
providing said sequence at least three times during a cycle 
of operation to provide in sequence, a Soak sequence, a 
wash sequence, and a rinse sequence; preventing means 
effective to prevent said recirculation pump means from 
circulating liquid through said treating agent container, 
said sequence control means causing operation of said 
preventing means only during said soak sequence. 

2. A washing machine comprising: container means 
for containing liquid and fabrics to be washed in the 
liquid; flexing means for flexing clothes in said container 
means; means for introducing liquid to said container 
means; drain pump means for removing liquid from said 
container means; recirculation pump means; recirculation 
conduit means connected with said recirculation pump 
means for passing liquid from said container means 
through said recirculation pump means and back into said 
container means, said recirculation conduit means includ 
ing a nozzle positioned to discharge in a generally non 
vertical direction above said container means, and a con 
tainer for treating agent positioned to receive the flow of 
liquid passing out of said nozzle, said treating agent con 
tainer being arranged to then pass the liquid into said con 
tainer means; sequence control means for causing opera 
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tion in sequence of said liquid introducing means, said 
flexing means and said recirculation pump means, and 
said drain pump means, said control means providing said 
sequence at least three times during a cycle of operation 
to provide in sequence, a soak sequence, a wash sequence, 
and a rinse sequence; preventing means effective to pre 
vent said recirculation pump means from discharging 
liquid from said nozzle into said treating agent container, 
said sequence control means causing operation of said 
preventing means only during said soak sequence. 

3. The apparatus defined in claim 2 wherein said flex 
ing means is in the form of an agitator extending into 
said container means in movable relation thereto, and 
said treating agent container is secured on said agitator. 

4. The apparatus defined in claim 2 wherein said pre 
venting means comprises a valve for closing said recircu 
lation conduit downstream of said recirculation pump 
83.S. 

5. The apparatus defined in claim 4 wherein said valve 
means comprises a squeeze valve. 

6. A washing machine comprising: container means 
for containing liquid and fabrics to be washed in the 
liquid, said container means comprising a non-rotatable 
outer container and a rotatable inner container; flexing 
means for flexing clothes in said inner container; drive 
means for alternatively rotating said inner container or 
operating said flexing means; means for introducing 
liquid to said container means; drain pump means for 
removing liquid from said container means; recirculation 
pump means; recirculation conduit means connected 
with said recirculation pump means for passing liquid 
from said container means through said recirculation 
pump means and back into said container means, said 
recirculation conduit means including a treating agent 
container downstream of said recirculation pump means; 
sequence control means for causing in sequence opera." 
tion of said liquid introducing means, operation of said 
flexing means concurrently with said recirculation pump 
means, and rotation of said inner container concurrently 
with operation of said drain pump means, said control 
means providing said sequence at least three times during 
a cycle of operation to provide in sequence, a soak se 
quence, a wash sequence, and a rinse sequence; prevent 
ing means effective to prevent said recirculation pump 
means from circulating liquid through said treating agent 
container, said sequence control means causing operation 
of said preventing means only during said soak sequence. 

7. The apparatus defined in claim 2 wherein said con 
tainer has a foraminous bottom wall thereby to effect a 
filtering action during recirculation of liquid thereinto. 
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