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3,027,908 
_ DGMESTIC APPLIANCE , 

Richard (I. Cochran, Dayton, @hio, assignor to General 
Motors (Jorporation, Detroit, Mich, a corporation of 
Delaware 

Fiied Sept. 4, 1956, Ser. No. 697,913 
2 {Claims ((Cl. 131-169) 

This invention relates to domestic appliances, and 
more particularly to a clothes Washing machine. 
An object of this invention is to provide a washing 

machine with a suds saving means capable of automati 
cally and selectively returning the suds, or other liquid, 
from a ?rst batch of clothes for use in washing a second 
or subsequent batch of clothes. 

Another object of this invention is to provide a wash 
ing machine with controls and connections whereby the 
suds from a ?rst batch of clothes may be selectively dis 
charged into a suds storage container or may be dis 
charged into a drain or the like, and whereby the deter 
gent washing liquid for a second or subsequent batch of 
clothes may be selectively received from a fresh water 
supply or from the suds previously discharged into said 
suds storage container. 

Further objects and advantages of the present invention 
will be apparent from the following description, refer 
euce being had to the accompanying drawings wherein a 
preferred form of the invention is clearly shown. 
FIGURE 1 is a diagrammatic representation, partly in 

cross-section, of a washing machine and suds saver em 
bodying features of my invention. 
FIGURE 2 is an enlarged vertical cross-section of the 

selective discharge valve arrangement. 
FIGURE 3 is a cross-section taken along the line 3—3 

of FIGURE 2. 
FIGURE 4 is a Wiring diagram showing the controls 

for the machine shown in FIGURES l to 3. 
FIGURE 5 is a view similar to FIGURE 1, but show 

ing another embodiment of the invention. ' 
FIGURE 6 is an enlarged vertical cross-section of the 

?ow-ball valve shown in FIGURE 5. 
FIGURE 7 is a chart indicating a typical suds saving 

operation. 
Referring ?rst to FIGURES 1 to 4, a clothes washing 

and centrifuging structure may be enclosed in a cabinet 
10 and may include a vertical imperforate tub or basket 
11 and an agitator 12, and these may be of any well 
known construction, as desired. For example, they may 
be of the type disclosed in the patents to Kendall Clark 
Nos. 2,725,118 and 2,502,823, patented November 29, 
1955, and April 4, 1950, respectively. A liquid sump 13 
may form a part of the cabinet and is associated with the 
tub and agitator to empty liquid used in the tub. The 
liquid is discharged over the rim 14 of the tub and ?ows 
into the conduit ‘15 connecting the discharge opening 16 
of sump 13, and the intake of the pump 17. 
A motor 18 and a transmission 19 drive the wash 

ing and centrifuging structure in a Washing motion when 
the solenoid control 24} is not energized, and in a cen 
trifugal motion when the solenoid control is energized. 
The washing motion may be produced by ‘maintaining 
the tub 11 substantially stationary or in a slowly rotat 
ing or oscillating condition. The centrifugal motion is 
produced by rotating the tub 11 at relatively high speed, 
su?icient to extract a large amount of liquid from the 
clothes, which is discharged over the rim 14 along with 
the main body of suds produced during the detergent 
Wash, or the rinse liquid used during subsequent rinsing 
operations. 
The motor 18 and transmission 19 may be enclosed in 

a casing 21 which is suspended by the ?exible, conical 
collar 22, which seals the opening 23 in the sump 13, 
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through which the drive shafts pass to the tub 11 and 
agitator 12. The motor 18 may have the starting relay 
24, of well known construction. 
A suds container 25 may be placed at any convenient 

place, preferably near the washing machine. It may be 
fully insulated at 25a and may be provided with an elec 
tric heater 25b. When the level responsive bulb 250 
is compressed by the liquid in container 25, the switch 
25e is closed. When the thermostatic bulb 25]c is cool, 
the switch 25g is closed, but is opened when the bulb 
25]‘ and suds in container 25 reach a desired temperature. 
The solenoid 25h closes the spring opened switch 25i, 
when the manual switch 25j and timer switch L are closed. 
A drain connector 26, such as a ?exible hose, may re 

ceive liquid from pump 17 and discharge it into the drain 
27, or laundry tub, in the dwelling. 

Liquid conduits ‘15, 28, 29 and 30 are connected be 
tween the sump 13, pump 17, container 25 and connector 
26. 
Emptying controls cause liquid to ?ow automatically 

from the sump 13 and pump 17 selectively to the drain 
27 or to the suds container 25. Such controls may 
include suitable valve structure such as the ?exible con 
duits 31 and 32 which are selectively, alternatively and 
automatically opened and closed to direct the liquid 
?owing through conduit 28 either to the drain 27 or to 
the suds container 25. Further details of the controls are 
more fully hereafter described. 

Fresh liquid ?lling means for the tub 11 may include 
a hot Water supply line 35, cold water supply line 36, 
hot Water solenoid valve 37 and cold water solenoid 
valve 39. A constant volume control 40 is provided 
which delivers a constant volume of liquid per unit of 
time into the tub 11 under the control of the timer 41 
shown in FIGURE 4. The timer automatically deliv 
ers the correct volume of water into the tub at each 
fresh water ?ll. The control 40 delivers the liquid to 
a nozzle 42 which discharges into the ?exible funnel 43 
feeding the tub 11. 

Liquid return means connect the suds container 25 
and the tub ;11 of the washing structure. Such liquid 
return means may include the conduits 29 and 30‘, flexi 
ble conduit 44, conduit 44a, return pump 45, driven either 
by motor '13 or by a separate motor 46, and conduit 47 
from the discharge of pump 45 to the funnel 43 and/ or 
tub 11. 

‘Filling controls to cause the tub 11 of the washing 
structure to be ?lled automatically and selectively by 
the fresh liquid ?lling means heretofore described, and 
including nozzle 42, or by said liquid return means pre 
viously described and including conduit 47. Such ?lling 
controls may also include valve construction to introduce 
the fresh liquid, when desired, as by the solenoid valves 
37 and/or 39 under the control of timer 41, and valve 
structure, such as ?exible conduit 44, and pumping means, 
such as pump 45, also under the control of timer 41. 
The ?lling controls and the emptying controls prefer~ 

ably are coordinated so the user may select to cause liquid 
used with a ?rst batch of clothes selectively to ?ow to 
the drain ‘27 or to the suds container 25. If the selection 
is to cause ?ow to the container 25, then the user, when 
washing a second batch of clothes, may select the use of 
fresh liquid or may cause return of liquid from the suds 
container. This may be accomplished by placing the 
snap switches 50 and 51, FIGURE 4, respectively at E 
and I for use of fresh liquid with both batches of 
clothes. When the user desires fresh liquid with the ?rst 
batch of clothes and suds from the suds container 25 
for the second batch of clothes, he or she moves switches 
50 and 51 to E and I, if not already there (switch 51 
is a manual snap switch which pushes switch 50 to E by 
pushing of the rod 52, 53, which is attached to switch 50 
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and not to switch 51). Thereafter, he moves switch 51 
to J, leaving switch 50 temporarily at E. Detergent is 
then inserted in tub 11 by opening lid 54- and the timer 
knob 55 is turned to “start” and is pushed in, to the right 
in FIGURE 4. The sequence in FIGURE 7 is a typical 
sequence of closing of the timer switches, the closed 
switches being listed and the open switches being un 
listed. 

During the detergent ?ll for the ?rst batch, with de 
tergent inserted in tub 11 through the opening of lid 54, 
fresh liquid, such as'hot water, is introduced through 
hot water solenoid valve 37 by the closing of timer switch 
C as indicated in FIGURE 7. The timer of well known 
construction, was started by turning knob 55 to “start” 
and pushing it in (to the right in FIGURE 4), which 
pushed leftwardly biased'blade 56 by pin or disk 57 and 
closed power switch I’. Timer motor 41a was energized 
to drive the shaft 41b. Thereafter, motor 18 is energized 
by the timer for agitation by closing'A. After sufficient 
agitation, spin solenoid 2% is energized by closing 3 and 
A. The spin centrifuges the suds over rim 14 into pump 
17. At this time, switch K has been closed, energizing 
suds saving solenoid 58 to open ?exible conduit or valve 
32 and close ?exible conduit or valve 44 (and 31) by the 
upward movement of frame 59 With its cross pieces 60 
and 61 against the stationary cross pieces 62 and 63 and 
away from the stationary cross piece 645. Solenoid 58 has 
an armature 53a which pulls down on one end of lever 
‘58b, fulcrumed at 58c and connected to frame 59, to 
move frame 59 upward when solenoid 58 is energized. 
The tension spring 76 pulls the frame 59 when the sole 
noid '58 is not energized. The suds are forced by the 
pump 17 through conduits Z8, 32, 29 and 30 into suds 
container 25. The closing of switch K also energizes the 
switch throwing solenoid 65, moving armature 66 and rod 
52, 53 to the right to snap switch 50 from E to F (51 had 
already been moved to I by the user). Rinse ?ll, with 
fresh mixed water is controlled by current from F, through 
G, C and D to solenoid valves 37 and 39. Rinse agitation 
is by A to motor 13. Spin and emptying of rinse water 
to drain 27 is by motor 18 and pump 17 with valve or 
conduit 31 open and valve or conduit 32 closed by the 
pull of tension spring 74} acting to pull the frame 59 down. 
A second rinse and spin may follow. Timer 41 then 
reaches “stop” and the ?rstbatch of clothes is removed 
and the second batch is inserted, after which the timer 
knob 55 is turned to “start” and is pushed in which ?lls 
the tub with suds from container ‘25. This is accom 
plished by current from F and H to motor 46 and pump 
45 with solenoid 58 deenergized thus opening valve or 
conduit 44 while closing valve or conduit 32. After the 
suds ?ll agitation is produced by energization of motor 
18. At this time, the user may select that there will be 
no further suds saving or discharge into suds container 
25 for use with a third batch of clothes. The user man 
ually snaps switch 51 from I to I, which also pushes switch 
5%) from F to E so suds saving solenoid 5% can not be 
energized by current from I nor pump motor 45 by 
current from F. If such selection is made, all liquid 
discharges from sump 13 will be to the drain 27. How 
ever, if no such selection is made, then the detergent 
liquid will be saved by discharge into container 25 for 
use with a third or subsequent batch of clothes, as will 
be apparent from the chart. 
The user may select not to have any suds saving by 

pushing snap switch 51 to position I, which automatically 
also pushes snap switch 50 to position E. The machine 
will then operate with fresh liquid for every ?ll in the 
same manner as if no suds savings feature were provided. 

Preferably substantially all of the elements described 
in connection with this invention are placed in the sta— 
tionary cabinet 10 which preferably is rectangular in 
cross-section. In order to show the parts on the single 
plane of FIGURE 1, the cabinet It} is shown extended 
sidewise by the dotted line 1th: to indicate the elements. 
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4 
which may be placed within the cabinet it), such as behind 
the motor-transmission casing 21. The suds saving con 
tainer 25 preferably is in a cabinet of its own, outside the 
cabinet 10. Portions of conduit 30 and drain connector 
26 are outside of the cabinetltl, as indicated in FIG 
URE 1. 

Referring to FIGURES 2 and 3, the conduits 31, 32 
and 44 and certain other parts may be connected struc~ 
turally to form a unitary valve structure. The conduits 
31 and 32 are connected to a header 80 at the lefthand 
end, which in turn is connected to conduit 28. Conduits 
32 and 44 are connected to header 81 at the righthand 
end, ‘which in turn is connected to conduit 29. Header 821 
is connected to the lefthand end of ‘conduit 44 and to the 
conduit 44a leading to the intake of pump 46. The 
header 83 is connected to the righthand end of conduit 31, 
which in turn is connected to the drain connector 26. 
The headers 3tl—83, conduits 31, 32, 44, frame 59, sole 
noid 58, etc., may be mounted in a unitary box or frame 
(not shown) adapted to be mounted within the cabinet It). 

In the embodiment shown in FIGURES 5 and 6, all of 
the elements may be substantially the same as the corre 
sponding elements in FIGURES 1 to 4, except as here 
after described. Reference numerals have been placed 
on some of such elements to aid in establishing the 
identity of the elements, but other elements, without such 
reference numerals, are understood also to be identical, 
as is evident. =Where elements are slightly different, they 
have been identi?ed with the pre?x numeral 1 of 100 
followed by the reference numeral of the nearly corre 
sponding element of FIGURES l to 4. Certain other 
elements are indicated by reference numerals of 200' or 
over. The wiring diagram of FIGURE 4 is applicable 
to FIGURES 5 and 6 with the substitution of solenoid 
158 of FIGURE 5 for the solenoid 53 of FIGURES l 
to 4. The method of operation and typical diagram 
shown in FIGURE 7 is also applicable to FIGURES 5 
and 6 with the changes hereafter described. 

In FIGURES 5 and ,6‘, the detergent wash water flow 
ing through conduit 28 is discharged into drain 2'7 when 
the solenoid 158 is not energized, and flows to the suds 
container 25 when the solenoid 153 is energized. To this 
end, the conduit 28 is connected to the inlet of two-way 
valve 260, having outlets connected to conduits 1'29 and 
26 respectively. The valve plunger 2R1 and plunger stem 
202 are pulled up by the tension spring 170 when the 
solenoid 158 is not energized and are pushed down by the 
armature 153a and lever 15% when the solenoid 158 is 
energized. The pipe 129 is connected to the lower end 
203 of the ball valve 264. A side branch 2&5 is connected 
to pipe 29 leading to suds container 25. The upper end 
296 is connected to the pipe 44a leading to the intake of 
pump 46. A ball 297 is placed within the passageway 2%3 
slightly larger in diameter than the lower and upper ends 
203 and 206. The ball 207 is approximately 10% to 
20% heavier than water and is larger in diameter than 
any of the openings at 263, 2G5 and 2%. Preferably, it 
is made of rubber, or rubber-like material, such as neo 
prene. When there is an upward flow of liquid from 
pipe 129 (when solenoid 158 is energized), the ball 2%7 
is forced to the upper end 2% and hence the liquid is 
forced through side branch 205, pipes or cronduits 29 and 
30 into suds container 25 (which may have the heater 
construction and controls 25b—25j previously described, 
if so desired). When the upward ?ow of liquid in pipe 
129 stops, because of upward movement of valve plunger 
201 when solenoid 158 is deenergized, the ball 207 sinks 
through the liquid in passageway 208 to the lower end 
263. When pump motor 46‘ is energized to create a suc 
tion by pump 45 in passageway 44a, while the solenoid 
158 remains deenergized, the ball 207 remains at lower 
end 293 because of its specific gravity, and the liquid in 
suds container 25 may be withdrawn by pump 45 through 
conduits 30, 29 and 44a and is delivered through pipe 
47 and funnel 43. into tub 11. 
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From the foregoing description of FIGURES 5 and 6 
taken with the previous description of corresponding parts 
in FIGURES 1 to 4 and 7, it becomes apparent that the 
same sequence of washing, centrifuging, and rinsing may 
be performed in the embodiment of FIGURES 5 and 6 
that are possible with the embodiment of FIGURES 1 
to 4 and 7. The same selection of suds saving or suds 
discarding is also possible. 

If desired, the control system shown in FIGURE 4 
may be changed by omitting the solenoid 65, its arma 
ture 66 and its operating connections 52 and 53. Switch 
50 becomes a simple manually operable double throw 
switch. Also if desired, the switch 51 may be omitted 
and replaced by a single conductor connection corre 
sponding to the connection provided by the switch 51 
when in its J or closed position as illustrated in FIGURE 
4. Switches G and H are alternately closed and opened 
by the timer cam shown in FIGURE 4 with switch H 
being closed during the wash ?ll period and switch G 
being closed during the rinse ?ll periods as indicated in 
FIGURE 7. 
The switch 50 is manually positioned throughout the 

complete cycle in position E when no suds are to be 
saved or reused. For suds saving and reuse, the switch 
50 remains in position E until after the initial wash ?ll 
period of the ?rst load. At any time before the begin 
ning of the second load cycle, the switch 50 is manually 
moved to position F where it remains as long as the 
suds are to be reused. Thus whenever switch 50 is in 
position F, the switch H will be closed during the wash 
?ll period to energize the motor 46 to operate the pump 
45 to return the suds from the container 25 to the tub 11. 
With this modi?ed system, the suds container 25 must 

be provided with a drain Valve 2512 or a stopper and a 
drain conduit 25k connecting with the drain 27. In 
stead of using the timer 41 and the switch 51 to empty 
the suds container 25, this is accomplished by opening 
the drain valve 25h or removing a corresponding stopper 
to permit the gravity ?ow of the liquid in the container 25 
through the drain conduit 25k into the drain 27. 

While the form of embodiment of the invention as 
herein disclosed constitutes a preferred form, it is to be 
understood that other forms might be adopted as may 
come within the scope of the claims which follow. 
What is claimed is as follows: 
1. A suds return system for use with an auxiliary 

container and a washing machine having wash and rinse 
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6 
operations including a pump having an inlet for receiving 
liquid from the machine and an outlet, a two-way double 
outlet valve provided with a drain connection connected 
to one of its outlets and an inlet connected to the out 
let of said pump, a liquid ?ow and gravity actuated 
Valve having an upper connection and a lower connection 
and an intermediate connection, a liquid ?ow responsive 
valve member within said ?ow and gravity valve movable 
solely by liquid ?ow and gravity to alternately substan 
tially close said upper and lower connections, conduit 
means connecting the second outlet of said double out 
let valve and said lower connection, a return pump having 
its inlet connected to said upper connection and its outlet 
connected for discharge into the machine, and conduit 
means connected to said intermediate connection for dis 
charging liquid to and Withdrawing liquid from said aux 
iliary container. 

2. A suds return system '?or use wth an auxiliary con 
tainer and a washing machine having wash and rinse 
operations including a pump having an inlet for receiving 
liquid from the machine and an outlet, a two-way double 
outlet valve provided with a drain connection and an inlet 
connected to the outlet of said pump, a liquid flow and 
gravity actuated valve having an upper connection and a 
lower connection and an intermediate connection, a liquid 
?ow and gravity responsive member within said ?ow valve 
movable solely by liquid ?ow and gravity to alternately 
substantially close said upper and lower connections, said 
flow and gravity responsive member being freely movable 
between said upper and lower connections and having a 
weight between 110 percent and 120‘ percent of the water 
it displaces, conduit means connecting the second outlet 
of said double outlet valve and said lower connection, a 
return pump having its inlet connected to said upper con 
nection and its outlet connected for discharge into the 
machine, and conduit means connected to said intermedi— 
ate connection for discharging liquidto and withdrawing 
liquid from said auxiliary container. 
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