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Patented Oct. 26, 1954 2,692,494 

UNITED STATES PATENT OFFICE 
2,692,494 

COWBNED AGATOR, AND FLEXBLE DA 
PHRAGS FOR WASHING MACHINES 

Robert R. Candor, Oakwood, Ohio, assignor to 
General Motors Corporation, Dayton, Ohio, a 
corporation of Delaware 

Application July 14, 1949, Serial No. 104,654 
(C. 68-2) Claims. 

1. 
This invention relates to domestic appliances 

and more particularly to Washing machines. 
ACCOrding to this invention a bag of flexible, 

impervious material is Supported in a manner to 
Create a fluted or irregular tub. The tub is filled 
with clothes and liquid and is oscillated to Wash 
the clothes. Thereafter, the liquid and air are 
removed from the bag, which is collapsed by 
atmospheric pressure to Wring the clothes. Or 
the bag-like Structure may be Surrounded by a 
tub, in Which the liquid and clothes are placed, 
and the bag-like structure is OutWardly expand 
ed or collapsed preferably by atmospheric pres 
SUe, 
An object of this invention is to provide a 

Washing machine in Which a bag is OScillated to 
produce Washing action, and is collapsed by at 
noSpheric preSSure, to produce a Wringing a C 
tion. 
Another object of this invention is to provide a 

flexible diaphragm or bag-like structure Which 
may be oscillated to produce a Washing action, 
and may be collapsed atmospherically, or by 
preSSure, to produce a Wringing action. 

Further objects and advantages of the present 
invention will be apparent from the following 
description, reference being had to the accom 
panying drawings, wherein a preferred form of 
the present invention is clearly shown. 

in the dra Wings: 
Fig. 1 is a vertical cross-section of a Washing 

machine embodying my invention, and taken 
along the line - of Fig. 2; 

Fig. 2 is a horizontal CrOSS-Section taken along 
the line 2-2 of Fig. 1; 

Fig. 3 is a vertical cross-section of a portion of 
a Washing machine showing a slight modification 
of Fig. 1; 

Fig. 4 is a vertical cross-section of another en 
bodiment of the invention, and taken along the 
line 4-4. Of Fig. 5; 

Fig. 5 is a horizontal cross-section taken along 
the line 5-5 of Fig. 4; and 

Fig. 6 is a vertical cross-section taken along 
the line 6-6 of Fig. 5. 
In the modification of this invention shown in 

Figs. 1 and 2, a tub for washing clothes is formed 
by a flexible bag (, made of material impervious 
to air and water. This bag is Supported on a plu 
rality of arms , which constitute an OutWardly 
and upwardly directed Spider or frameWork 
which is supported on an Oscillatable frame 2, 
and which terminates in a ring 3 at its upper 
end. The bag O has its mouth 4 outwardly 
flared or otherwise Supported on the ring 3, 
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to constitute an opening for the insertion of 
clothes. This opening may be closed by a cover 
f5 provided with a valve 6 covering a relief ap 
erture 7 in the cover 5. The bag converges 
at its lower end into an opening 8, which con 
Veniently may be formed by a flexible tube, 
which can be an extension of the bag 0, or may 
be a Separate hose or pipe. When the bag is filled 
With liquid and clothes, it becomes a fluted or ir 
regular tub, which violently washes the clothes 
When it is oscillated, and wrings the clothes when 
collapsed by vacuum. 
The frame 2 may be oscillated by a crank 9, 

actuated by a connecting rod 20, driven from a 
rotating eccentric pin 2, actuated by shaft 22, 
which is driven by a motor 23. 
The frame 2 may be supported on a station 

ary base 24, upon which the frame 2 may be os 
Cillatably mounted in bearing surfaces diagram 
natically indicated in Fig. 1. 
The pipe 8 may be connected to a pump 25, 

Which is capable of producing a vacuun within 
the bag i C. A. Water inlet pipe 26 is connected 
to the pipe 8, and pipe 26 may be connected to 
hot and Cold Water inlets Which may be manually 
or thermostatically controlled. The pipe 26 may 
be provided With One or more Solenoid waves 2 
controlling hot and cold Water inlets. The pipe 
8 may be provided With a Solenoid valve 28. Ali 

these pipes may be of flexible rubber tubing. The 
notor 23, pump 25 and the Solenoid valves, such 
as 2, and 23 may be controlled by a timer 22 
driven by its own motor. The timer energizes 
the various members in the desired sequences. 
A strainer 30 may be placed in the botton of 

the tub O, to prevent downward movement of 
articles, and to permit in Ward or Outward fow 
of liquids. 
While the bag O is shown as loosely resting 

on the arms , it may be vulcanized or cemented 
thereto, or otherwise Secured, if desired. Also 
it may be a Sectional bag, formed as by separate 
Sections between the arms . 

In the Operation of the machine, the cover 5 is 
lifted, and clothes and detergent are inserted in 
the bag 0. The cover 5 is replaced on the 
mouth 4, and the timer is started. The timer 
OpenS the Wave or Valves 2 and closes waive 28 
and Causes Water to be introduced to the proper 
level, by a controlled flow, for example as de 
Scribed in patent to Kendall Clark 2,366,236, 
patented Jan. 2, 1945. The valve or valves 2 
are then closed. Thereafter the frame 2 is 
OScillated, causing the arms to oscillate about 
a Vertical axis. Since the bag 0, when filled, 
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takes on a fluted or irregular configuration, as 
indicated in Fig. 2, the clothes are violently agi 
tated in the washing liquid. After a Sufficient 
length of time, the pump 25 is operated, while 
Valving 2 is closed and valve 28 is open, to With 
draw liquid and/or air from the bag with Ol' 
without stopping the oscillation of the arms . 
The pump continues to pump the liquid and/or 
air out of the bag O, until a vacuum is created 
in the bag applying pressure differential to the 
walls of the bag. The vacuum is gradually in 
creased until the bag collapses by atmospheric 
pressure against the clothes and Wrings then 
to a Substantial degree of dryness. Thereafter 
one or more rinsing operations, similar to the 
Washing Operation, but Without detergent, take 
place, after which the timer stops operation of 
the mechanism. The cover 5 may be lifted by 
manually opening the valve 6. 

Preferably the pump 25 is of the reversible type, 
and the motor 23, or the transmission 3, can 
reverse the pump 25 between the Washing and 
rinsing cycles, and may introduce air to aug 
ment the liquid introduced through the pipe 26. 
Preferably, the amount of air may be only suffi 
cient to completely fill the bag, but a Slight extra 
amount may be added. Any excess air may leave 
through the opening 7 and the valve 6, which 
acts as a pop-up valve, or the excess air may 
escape by slightly lifting the cover 5. 
In the modification ShoWn in Fig. 3 the Strainer 

30 has been replaced by a tube 32 which is adapt 
ed to remove floating Scum. It extends upward 
ly near the normal liquid level. This tube is per 
forated as indicated at 33. This tube enables 
the liquid to be more readily removed or inserted, 
and is adapted to remove some of the floating 
Scum through its upper opening or openings dur 
ing the Wringing operation. 

In the modification ShoWn in FigS. 4, 5 and 6, 
a tub 50 is stationarily Supported on any frame 
5. It is provided with a mouth 52 having a cover 
53 which has a bleed opening 54 which may be 
opened by a manually operable valve 55 to break 
a Vacuum. Within the tub. An Oscillatable, flex 
ible diaphragm or tub-like structure may be 
placed in the tub. It may be supported on a 
framework in the form of horizontal plat 
forms 56 and 57 which are connected by radial 
blades 58, this framework being supported on 
an oscillatable tube 59. The flexible diaphragm 
may be a unitary structure, or it may be made of 
three or more sections including horizontal "pie' 
Sections 60 and 6, each joined by a vertical wall 
Section S3, W-shape in cross Section. It is obvious 
that each of these Sections may be joined if de 
sired to adjacent flexible sections by extending 
the vertical walls 63 around the outside edges of 
the walls 58. If desired the walls 63 may be cor 
lugated as indicated. The flexible diaphragm is 
Vulcanized, cemented or otherwise Secured to the 
platforms 56, 57 and the blades 58 at their outer 
edges. As shown, they are Secured by rim clamps 
56, 57' and 58' respectively, using bolts, screws 
64, or the like. 
The pipe 59 may be oscillated by a crank 65, 

actuated by a connecting rod 66, driven by the 
eccentric pin 67, which is rotated by the shaft 
58, connected to the motor 69 by means of an 
automatically controlled clutch transmission 0. 
The pipe 59 may be connected by any wellknown 
relatively novable seal with a stationary pipe 
72. The pipe 2 is connected to a pump 73 which 
discharges through the pipe 74. The pump 73 
is driven from the motor 69 by any suitable trans 
mission controlled by an automatic clutch. 75. 

O 

5 

20 

25 

30 

35 

60 

65 

70 

75 

4 
The tub 50 is connected by a pipe 76 with the 

pipe T2. Also, the pipe 76 is connected with a 
pipe 7 through which water may be introduced. 
The pipe 77 may be connected to one or two sole 
noid valves 78 for the introduction of hot and/or 
cold water. Solenoid valves 9 and 80 are placed 
in pipes 76 and 12 respectively. An atmospheric 
air inlet pipe 8' with solenoid valve 8 is also 
connected with pipe 72. A timer 83 controls the 
Iinotor, pump, transmissions, clutches and valves 
as indicated by dotted lines. A plurality of per 
forated channels 92 are formed on the inside of 
tub 55. These are connected to the pipe 6 by 
means of the perforated false bottom 93. Liquid 
may flow through the perforations into the chan 
nels 92 and false bottom 93 into the pipe 76. 

In the operation of the modification of Figs. 4, 
5 and 6, clothes and detergent are inselted in the 
tub 50 by lifting and replacing the cover 53. 
Water at the desired tenpeature is introduced 
through the pipe 7, for example by Water con 
trol as disclosed in Said Clark patent. At the 
time Water is introduced, solenoids i9 and 8 are 
closed While Solenoids 8 are open. After the 
solenoids 8 close, the diaphragm ray be oscil 
lated by rotation of the shaft 63. Simultaneously 
the pump 73 may be actuated, While Solenoids 
7, 79 and 8 are closed and solenoid 86 is open, 
to produce a vacuum behind the diaphragm 60, 
6, 63, the pipe 59 being connected through open 
ingS 84 With the Space inside the diaphragm. The 
oscillation of the diaphragm and its supporting 
framework washes the clothes. Thereafter this 
Oscillation is stopped. The pump 73 continues 
to operate to produce a vacuuni in pipe 76 while 
the Solenoids 78 and 80 are closed, and the Sole 
noids 19 and 8 are open. This produces a vacu 
um in the tub 5, causing air to be introduced 
through the open valve 8, the air inlet pipe 8', 
and pipe 59 into the diaphragm to cause the dia 
phragm to expand or collapse outwardly as indi 
cated in the dotted line 9 in Fig. 5. This wrings 
the clothes against the wall of the tub 58. The 
liquid flows through the perforated channels 92 
On the inside of the tub which are connected With 
the pipe 76. The liquid is discharged through 
the pipe 4. Thereafter one or more rinsing op 
erations are performed, which are similar to the 
Washing Operation, With detergent onnitted, after 
which the timer 8 stops. The vacuum, if any, 
in the tub 56 may then be broken by manually 
Opening the valve 55, thus allowing the cover 
54 to be removed to enable the reiroval of the 
clothes. 
In the modifications shown in Figs. 1, 2, and 3, 

the bag () may be placed with its axis in an in 
clined or horizontal position, and the frame 
Work may be slowly rotated or oscillated, dur 
ing the agitation period. If the framework is 
to be slowly rotated, then the pipe 8 may be 
provided with a sliding seal, of the type illus 
trated and described at 7 in Fig. 4. If necessary, 
the cover 5 may be provided with clamping 
means, for preventing the cover from falling off. 
When the bag is in either of these positions, the 
Open end, to which the cover is attached, may be 
regarded as the "upper' end of the bag, and the 
opening to which the tube 8 is attached, may 
be considered the “lower' end. 
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, 
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What is claimed is as follows: 
1. In combination, means forming a Washing 

receptacle including a flexible elastic bag and 
a substantially rigid cage Surounding said bag 
and supporting said bag, said cage including 
spaced confining supporting portions arranged 
about an axis, said cage having Spaces between 
said supporting portions so that the bag is Sup 
ported by the supporting portions and extends 
into the spaces between the Supporting por 
tions, and means for oscillating said bag and 
cage about Said axis. 

2. In combination, means forming a Washing 
receptacle including a flexible elastic bag and 
a substantially rigid cage surrounding Said bag 
and supporting said bag, said cage including 
spaced confining supporting portions Symmetri 
cally arranged about an axis with each portion 
substantially in the plane of the axis, Said cage 
having spaces between said supporting portions 
so that the bag is supported by the Supporting 
portions and extends into the spaces between 
the supporting portions, and means for bodily OS 
cillating as a unit said bag and Said cage. 

3. In combination, means forming a Washing 
receptacle including a flexible bag With a top 
opening and a bottom opening, an Oscillatable 
cage surrounding and supporting said bag and 
forming irregularities in the inner Surface of Said 
bag and permitting atmospheric pressure against 
the outside of said bag, a substantially rigid cover 
for said top opening, and a Vacuum pump COIl 
nected to said bottom opening. 

4. In combination, means forming a Washing 
receptacle including an impervious expansible 
and contractable diaphragm means having re 
silient portions, an open framework Supporting 
said diaphragm means and having Spaced Sup 
porting portions arranged about an axis to con 
tact said diaphragm means in an extended posi 
tion of said diaphragm means to impart a fluted 
form to the diaphragm means about Said axis, 
means for oscillating said framework and Said 
diaphragm means in unison upon Said axis to 
wash clothes within said receptacle, Said recep 
tacle having a drain means, and means for ap 
plying a pressure differential to said diaphragm 
means to move said diaphragm means away from 
said framework and against said clothes to force 
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a substantial portion of liquid from Said clothes 
into said drain means. 

5. In a Washing machine, a stationary base as 
sembly, means forming an expansible and Con 
tractable washing receptacle having a flexible 
elastic portion, means for OScillating Said recep 
tacle about a given axis, and a flexible drain con 
nection for said receptacle Substantially concen 
tric with said axis of OScillation and having its 
One end attached to said receptacle and having 
its other end attached to Said Stationary base 
assembly. 

6. In a Washing machine, a stationary base 
assembly, means forming an expansible and con 
tractable Washing receptacle having a flexible 
elastic portion, a cage having spaced elements 
arranged about an axis and adapted to contact 
and hold said fiexible elastic portion to form an 
irregularly shaped Washing receptacle when ex 
panded, means for Oscillating Said Cage upon Said 
axis, and means for imparting a vacuum to Said 
receptacle to collapse said receptacle. 

7. In combination, means forming a Washing 
receptacle including a rigid Cage and a flexible 
elastic bag within said Cage and having irregul 
larities formed by the cage, Said bag being Con 
nected to the cage and having a first Opening 
for the introduction of clothes and a Second Open 
ing for the passage of fluid, means for OScillat 
ing said bag and said cage in unison with the 
irregularities transverse to the direction of OScil 
lating movement, stationary means for impart 
ing a vacuum to said receptacle including a flex 
ible tube connecting said last named means to 
said Second Opening. 
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