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1. 

This invention relates to improvements in a 
Washing machire using pulsator type washing 
with vacuum drying. 
An object of the present invention is to provide 

a novel washing machine wherein the washing ac 
tion is carried on inside of a flexible liquid- and 
air-tight bag by means of a vertical pulsator, after 
which the water and air is withdrawn from the 
interior of the bag causing the latter to collapse 
against the clothes to Squeeze the liquid out of 
them. 
Another object of the present invention is tam 

provide in a washing machine of the type de 
scribed above, the novel combination of a pulsa 
tor having perforated walls and located centrally 
of the flexible bag, whereby after a washing op 
eration, the liquid and air may be withdrawn 
through the perforations of the pulsator causing 
the flexible bag to collapse and squeeze the liquid 
out of the clothes. 
Other objects and advantages of my present 

invention will be apparent from the accompany 
ing drawing and description and the essential fea 
tures thereof will be set forth in the appended 
claims. 
The drawing illustrates a Washing machine 

shown generally in central vertical section em 
bodying the principle of my invention. 

I have chosen to illustrate my invention in 
combination with a type of washing machine fully 
disclosed and claimed in United States Patent 
2,275,444 gran?ed March 10, 1942, to George Kuhn, 
to which reference may be had for a more com 
plete description. A number of the features of 
the Kuhn invention have been modified as dis- i. 
closed herein order to apply my invention. 
In the device shown a flexible liquid- and air 

tight bag O is provided with an opening Oa at 
the top only for the insertion of laundry and de 
tergent. Around the opening is a neck which 
is supported on a plate 2 which extends rigidly 
acroSS the entire machine and is supported on the 
machine frame at 3. The opening Oa is adapted 
to be closed by a top cover 4 which is provided 
With a flexible Seal 5 adapted to close the neck 
of the bag during a vacuum drying operation and 
permitting the escape of air from the bag when 
the same is being filled with liquid. This cover is 
more fully disclosed and claimed in my copending 
application, Serial No. 5,623, filed January 31, 
1948. The side walls of the flexible bag are sup 
ported by a relatively rigid cylinder 6 outside of 
the side walls of the bag. The bottom of the bag 
is supported by plate 7 which in turn is mounted 
on the frame of the machine at 8. 
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The flexible bag is filled with a liquid detergent 

such as water from a faucet or the like through 
lines 9 and 20 under the control of valve 2. 
It will be noted that the line 20 passes through 
the bottom plate 7 and the bottom of the flexible 
bag in a liquid-tight manner. The flow of liquid 
into the interior of the bag is controlled auto 
natically by a pressure actuated Switch 22 which 
is more fully disclosed and claimed in my copend 
ing application, Serial No. 5,620, filed January 31, 
1948. 
The washing action is carried out in a mannel' 

fully disclosed in the above-mentioned Kuhn pat 
ent. Briefly, this apparatus comprises an upper 
piston 23 and a lower pulsator piston 24 both of 
which are actuated by mechanism in the casing 
25 driven through pulley 26 by means of an elec 
tric motor 27. One crank in the housing 25 is 
connected with piston rod 23a SO as to cause 
vertical oscillation of the piston 23. Another 
crank in the housing 25 is connected with the 
piston sleeve 24a which in turn is connected by 
spider 28 with the pulsator piston 24. As fully 
described in the above-mentioned Kuhn patent, 
the pistons 23 and 24 oscillate vertically and in 
opposite directions whereby to cause a water cir 
culation within the bag O in the direction of the 
arrows shown at the left hand portion of Fig. 1 
of the drawings. Where the piston rod 23a and 
the piston sleeve 24a pass through the bottom of 
the bag there is a liquid-tight Seal as shown in 
the drawing. The bellows 29 and 30 and the open 
ings 3 perform the same function ascribed to 
them in the Kuhn patent. The flexible skirt 32 
on the bottom of the pulsator piston 24 performs 
the function ascribed to it in the Kuhn patent 
with an additional function to be described later. 
With the Water or other liquid detergent filling 

the bag 0 to the dot-dash line indicated at A 
in Fig. 1, the clothes and detergent are placed 
within the bag and the cover 4 is positioned to 
close the neck of the bag. The motor 27 is then 
started by means not shown so as to cause the 
vertical oscillation of the pistons 23 and 24 so as 
to cause the liquid circulation in the direction of 
the arrows of Fig. 1 So as to Wash the clothes 
within the flexible bag. At the close of a washing 
operation, the pump 33 is operated by means not 
shown to withdraw the liquid and air from the 
interior of the bag 0. This pump is of the type 
preferably as disclosed in my copending applica 
tion, Serial No. 5,622, filed January 31, 1948, now 
U. S. Patent 2,499,163. The withdrawal of the 
liquid and air from the interior of the bag will 
cause the latter to collapse to a position similar 
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to that indicated in broken lines at the right hand 
side of Fig.1 so as to press against the clothes to 
squeeze the detergent out of them. It will be 
noted that the pulsator piston 24 is formed of an 
imperforate sheet for the most part except for a 
series of perforations in the side Wall thereof as 
indicated at 34. It will be noted also that the 
opening 20a leading to conduit 20 and to pump 
33 is located beneath the pulsator piston 24. It 
results from this positioning of the parts that 
when pump 33 withdraws liquid and air through 
pipe 20, the clothes are squeezed in against the 
pulsator piston 24 by the bag 0 and the liquid in 
the clothes passes through the Openings 34 and 
then downwardly through the openings 3 in 
spider 28 and finally through the opening 20a, and 
conduit 20 to be discharged at 35. The arrange 
ment of the skirt 32 is such that liquid entering 
the bag O from the opening 20a will push the 
skirt upwardly and flow easily into the tub where 
as during the creation of a vacuum the skirt 32 
will provide a seal at the bottom of the pulsator 
piston 24 if desired. 
Those skilled in this art will appreciate that 

with this improved washing machine the laundry 
is Washed in the nannel provided in the Kuhn 
patent which is without vibration, following which 
the bag O will be collapsed against the laundry 
to squeeze the liquid detergent out of it and this 
is also a silent and vibrationless Operation. With 
my improved machine, therefore, nothing is re 
quired of the operator except to place the clothes 
and detergent within the bag 0 and place the 
cover 4 in position. After this a quiet and vibra 
tionless operation washes the clothes and dries 
the same to a wet-dry condition. 

I claim: 
1. In a Washing machine, the combination of a 

flexible liquid- and air-tight bag having an open 
ing at the top Only and adapted to hold laundry 
and liquid detergent, an air-tight cover for closing 
said top opening, a pulsator extending upWardly 
in the central bottom portion of Said bag and 
having perforations adjacent the lower portion 
thereof, means for OScillating said pulsator Ver 
tically, said pulsator having parts propelling liquid 
inside said bag in a manner to produce a Wash 
ing action, and means interconnected with Said 
perforations for withdrawing liquid and air from 
the interior of Said bag creating a Substantial : 
vacuum therein whereby to cause said bag to col 
lapse upon the laundry and to Squeeze out the 
liquid therein through said perforations. 

2. In a washing machine, the combination of a 
flexible liquid- and air-tight bag having an Open 
ing at the top only and adapted to hold laundry 
and liquid detergent, an air-tight cover for clos 
ing said top opening, a pulsator extending up 
wardly in the central bottom portion of Said bag 
and having perforations adjacent the lower por 
tion thereof, means for oscillating said pulsator 
vertically, said pulsator having parts propelling 
liquid inside said bag in a manner to produce a 
washing action, said pulsator including a piston, 
said piston communicating with the interior of 
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4. 
said bag, and means independent of said piston 
and interconnected with said perforations for 
causing a suction within said piston and for With 
drawing liquid and air from the interior of Said 
bag creating a substantial vacuum therein where 
by to cause said bag to collapse upon the laundry 
and to squeeze out the liquid therein through said 
perforations. 

3. In a washing machine, the combination of a 
flexible liquid- and air-tight bag having an Open 
ing at the top only and adapted to hold laundry 
and liquid detergent, an air-tight cover for clos 
ing Said top opening, a pulsator extending up 
wardly in the central bottom portion of said bag, 
means for oscillating said pulsator vertically, said 
pulsator having parts propelling liquid inside Said 
bag in a manner to produce a washing action, 
Said pulsator including a piston having a cylin 
drical side wall and said piston being open at the 
bottom, there being openings through said side 
wall, and means Communicating with Said open 
ings in said side wall and the interior of Said bag 
beneath Said piston for Withdrawing liquid and 
air from the interior of Said bag creating a Sub 
stantial vacuun therein whereby to cause said bag 
to collapse upon the laundry and to Squeeze Out 
the liquid therein through said openings in said 
side wall. 

4. In a washing machine, the combination of a 
flexible liquid- and air-tight bag having an open 
ing at the top only and adapted to hold laundry 
and liquid detergent, an air-tight cover for clos 
ing said top opening, a pulsator extending up 
wardly in the central bottom portion of said bag 
and having perforations adjacent the lower por 
tion thereof, means for OScillating Said pulsator 
vertically, said pulsator having parts propelling 
liquid inside said bag in a manner to produce a 
washing action, there being a clearance space be 
tween the bottom of said pulsator and the bottom 
of said bag, a flexible member Surrounding said 
pulsator adjacent the bottom thereof and at least 
partially closing said clearance space, and means 
interconnected with said perforations for With 
drawing liquid and air from the interior of Said 
bag creating a substantial vacuum therein where 
by to cause said flexible member to seal said clear 
ance Space and to cause said bag to Collapse upon 
the laundry to Squeeze out the liquid thereinl 
through said perforations. 
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