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LIQUID nu. CONTROL 

BACKGROUND OF THE INVENTION 

A washing machine may be used by the operator to launder 
a wide variety of wash loads. In a top loading, agitator type 
washing machine, it is desirable and most ef?cient to propor 
tion the water level in the washing machine to the wash load. If 
a light load is to be washed, then only a low level of water is 
needed; if a heavy load is to be washed, then a full level of 
water is required. If the level of the water is not proportional 
to the wash load, then, a washing machine becomes inefficient 
in terms of water and detergent consumption. 
One way to proportion the water level to the wash load level 

is to have the operator stand by the washing machine and shut 
o?‘ the water when a su?icient water level is reached. This is 
time consuming on the part of the operator and inconsistent 
with the operation of an automatic washing machine. 
Another way to control the level of fill is to place a timer on 

an inlet valve of a washing machine, and pre-set the timer to 
shut down the inlet valve a?er a certain period of time. This 
method is disadvantageous because a change in the water 
pressure of the in?uent water could result in an error in the 
level of ?ll. 

Various other automatic liquid ?ll controls have been found 
in the prior art which automatically regulate the liquid ?ll 
level. One such system, in a top loading, agitator type auto 
matic washing machine is shown in US. Pat. No. 2,885,879, 
Bloom. It provides a tubular air trap connected at one end to a 
variable control pressure switch which electrically controls a 
water inlet valve, while the other end of the tubular air trap is 
in communication with the wash tub. As the in?ow water rises 
in the wash tub it physically displaces air in the air trap, caus 
ing a rise in pressure until the pressure switch is closed and the 
inflow of water is shut off. There are two primary disad 
vantages to this system. Wash water, ?owing into the air trap 
to physically displace air, tends to leave a residue of detergent 
and lint which clogs the air trap after the wash water has been 
drained. The other disadvantage in this prior art, is that, the 
system requires a variable control pressure switch which is 
more costly than a standard non-adjustable pressure switch; 
and, because the switch must be placed in the control panel it 
requires a more extensive wiring harness. 

SUMMARY OF THE. INVENTION 

In accordance with the present invention, a top loading, 
agitator type, automatic washing machine is provided with an 
automatic liquid till control which shuts off an in?ow of water 
into a washing machine when a preselected level of wash 
water has been reached. In?uent water enters a washing 
machine through an electrically operated solenoid inlet valve 
and then is proportionately divided between a wash basket 
and a wash tub having a relatively small volume accumulator 
connected to the bottom thereof. An impervious, ?exible bel 
lows is sealed against an opening in the ?oor of the accumula 
tor forming an air trap within the accumulator. One end of a 
pneumatic tube is connected to the bellows through the open 
ing in the floor of the accumulator while the other end of the 
pneumatic tube is connected to a pre-set pressure switch 
which is electrically connected to the solenoid inlet valve. The 
pressure switch electrically controls the ?ow of in?uent water 
through the solenoid inlet valve by shutting off current which 
keeps the valve open. As wash water enters the accumulator, 
the weight of the volume of wash water, or the hydrostatic 
head, presses against the bellows in the accumulator causing 
air in the air trap to be forced out of the air trap and into the 
pneumatic tube which results in an increase in pressure upon 
the pre-set pressure switch. When the pre-set pressure upon 
the pressure switch is reached, the switch will operate, causing 
the solenoid inlet valve to shut off, thereby stopping the flow 
of water. 

In one embodiment of this invention, a variable control 
pressure switch is used. If a variable control pressure switch is 
used, it is of the type in which a pre-set pressure setting of the 
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2 
pressure switch is mechanically controlled by a means within 
the switch itself. 

OBJECTS OF THE INVENTION 

It is an object of this invention to provide an automatic 
liquid ?ll control system for a top-loading, agitator type auto 
matic washing machine which will automatically shut oh‘ the 
?ow of water into the washing machine when a pre-selected 
water ?ll level has been reached. 

It is an object of this invention to provide an automatic 
liquid ?ll control system which will be sealed against contact 
with wash water to avoid contamination by the wash water. 
Other objects and advantages will be apparent from the fol 

lowing description of the invention and the novel features will 
be particularly pointed out hereinafter in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is illustrated in the accompanying drawing in 
which: 

FIG. 1 is a partially cutaway, elevational view of a top-load 
ing, agitator type, automatic washing with the present inven 
tion applied thereto utilin'ng a variable control pressure 
switch. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to the drawings, there is illustrated a top-loading, 
agitator type automatic washing machine including a wash 
basket 12 in an outer cabinet forming a tube 10. Access to the 
wash basket is provided through an opening 16 in the top por 
tion of the outer cabinet and a hinged cover 18 attached to the 
cabinet. A suitable control panel 20 is also provided on the 
washer cabinet. 
The lower portion of the washer cabinet also houses a driv 

ing unit 22 which is driven by a motor 23 energized by an ex 
ternal alternating current source (not shown). This 
mechanism, through means including a drive shaft 24, 
operates a bladed agitator 26 during the washing cycle of the 
washing machine. The motor and the drive shah also spin the 
wash basket during the drying cycle and activate a drain pump 
28 during the drying cycle of the washing machine. This pump 
is adapted to discharge water only during die drying cycle. 

Water, at the proper temperature, ?ows into the washing 
machine through a pair of inlet pipes, one of which is a hot 
water pipe 30, the other pipe being a cold water pipe 32. The 
water then passes through an electrically energized solenoid 
self-closing inlet valve 34 and into a mixing chamber 36. The 
mixing chamber has two outlet openings which proportionate 
ly divide water ?ow between the wash basket and the wash 
tub. A larger diameter outlet opening 38 directs water into the 
wash basket while a smaller diameter outlet opening 40 directs 
water into the wash tub and hence into an accumulator 42 
connected to the bottom of the tub. The accumulator has a 
capacity of, for example, about one gallon and the outlets 38 
and 40 are so proportioned that the basket and accumulator 
are ?lled with water in about the same time interval. 
During ?lling, all of the water which is introduced into the 

wash tub ?ows into the accumulator. The accumulator is 
shown in the accompanying illustration as being connected to 
the bottom portion of the wash tub by a pipe 46. In the lowest 
portion of the accumulator, there is a drain outlet 50 which 
passes water to the drain pump 28 and then out of the drain 
pump and the washing machine through drain pipe 56 during 
operation of the pump. 
According to the present invention, there is also provided 

an airtight, impervious, ?exible bellows 60 on the bottom of 
the accumulator where it is subject to the hydrostatic head 
pressure of water in the accumulator. The bellows is con 
nected by pneumatic tube 64 to a variable control pressure 
switch 68 which is located in the control panel. The pressure 
switch is electrically connected to the inlet valve so that upon 
a predetermined increase in pressure on the pressure switch, 
the solenoid will be de-energized and closed, the level of water 
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in the accumulator which causes this action depending, of 
course, on the setting of the pressure switch. 

During the wash and rinse cycles, the accumulator remains 
filled with water so that the hydrostatic pressure on the bel 
lows keeps the water valve closed. During a spin or drying cy 
cle, the one~way pump reverses and draws water from the 
machine and accumulator through drain 50 and discharges 
this water through drain 56. When the accumulator is empty, 
the pressure switch is reset, it being understood of course, that 
at this point the timer control for controlling the automatic 
operation of the washer has opened additional switch means in 
series with the pressure switch preventing operation of the 
water valve until the controls are set for another wash or rinse 
phase. 

it will be understood that various changes in the details, 
material, arrangements of parts and operating conditions 
which have been herein described and illustrated in order to 
explain the nature of the invention may be made by those 
skilled in the art within the principles and scope of the inven 
tion. 

Having thus set forth the nature of the invention. what is 
claimed as new is: 

l. In an automatic washing machine, including a wash tub 
having an accumulator, a wash basket mounted within the 
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wash tub, an electrically driven motor operatively connected 
to the wash basket and to a bladed agitator mounted in the 
wash basket, a drain pipe from the accumulator, and an in 
t‘luent water supply; a liquid ?ll control comprising: 

a. an electrically operated water inlet valve; 
b. means in communication with the water inlet valve, 
which proportionately divides the in?uent water supply 
between the wash basket, and the wash tub and the accu 
mulator; 

c. an impervious bellows mounted within the accumulator; 
d. a pressure switch electrically connected to the water inlet 

valve and pneumatically connected to said bellows; 
whereby, water ?owing into the accumulator will increase 
the pressure on the pressure switch through the bellows 
and operate the pressure switch to cause the water inlet 
valve to close. 

2. An automatic washing machine according to claim 1 in 
which said accumulator includes a drain in the bottom portion 
thereof. 

3. An automatic washing machine according to claim 2 in 
cluding a pump connected to said drain operable to empty 
said accumulator only during a spin or dry cycle. 
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