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(57) ABSTRACT 

A liquid level responsive switch assembly for a dish 
washer or like washing appliance including a movable 
liquid-displaceable member, within the washing cham 
ber, having a plunger extending through an opening in 
the chamber bottom and operably connected to a 
switch located outside the chamber, the switch being 
adapted for positioning to an upper or lower position 
by vertical movement of the liquid-displaceable mem 
ber as the liquid level changes within the chamber, 
said liquid level responsive switch assembly further in 
cluding movable lever means extending through a sec 
ond opening in the chamber bottom, said lever means 
being adapted to hold said movable liquid 
displaceable member in its uppermost position when 
there exists a positive liquid pressure at the pump out 
let of the washing appliance, thereby preventing 
switch movement as a consequence of a temporary 
liquid level drop within the washing chamber of the appliance. 

7 Claims, 3 Drawing Figures 
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DISHWASHER CONTROL SYSTEM 

BACKGROUND OF THE INVENTION 

The prior art suggests several control systems con 
monly employed to coordinate the operation of the 
pump with respect to the liquid level in the washing 
chamber of an article washing machine such as a dish 
washer. See, for example, U.S. Pat. Nos. 2,646,067; 
3,464,437; and 3,478,373. The operational cycle of 
such a machine often begins with a fill step that in 
volves actuation of a solenoid operating a water inlet 
valve, that is caused to open and allow a liquid flow into 
the wash chamber of the machine. Various means are 
available to control the fill operation, such as timer 
controls or pressure sensitive switches. The possibility 
of control failure is inherent so, generally, a fail-safe 
means of preventing washing chamber overflow is em 
ployed. A liquid level responsive switch, such as shown 
in U.S. Pat. No. 3,464,437, is the type of dependable 
fail-safe mechanism often utilized. Such a fail-safe 
mechanism usually comprises a buoyant member or 
float in the washing chamber, which includes a linkage 
arrangement to an electrical switch outside the cham 
ber, so that when the liquid level in the washing cham 
ber rises to a predetermined level, the float rises and 
activates a switch, which, in turn, cuts off the current 
to the solenoid that holds the inlet valve open and al 
lows current to flow to the pump motor. 
However, certain problems exist with the above 

described assembly which tend to detract from its effi 
ciency and useful life. One such problem is that during 
the washing cycle the liquid level in the washing ma 
chine varies considerably and may from time to time 
fall to a point low enough to allow the float to drop and 
trigger the electrical switch, thus stopping the motor 
and resetting the inlet valve solenoid, which, in turn, 
allows more liquid to flow into the washing machine, 
thus creating an overfill situation. 
Another problem that has been associated with the 

liquid level responsive switch in a washing machine re 
lates to excessive wear in the electrical switch of the as 
sembly. Such excessive wear results from the fact that 
circulation and agitation of washing liquid in the lower 
portion of the washing chamber tend to impart corre 
sponding agitation or random motion and oscillation to 
the float, which motion is translated through the verti 
cal plunger to the electrical switch. Though the motion 
may not be so extreme as to actuate the switch, the 
constant motion and resulting friction to the parts of 
the switch tend to materially shorten the operating life 
thereof. 
The present invention overcomes these prior art 

problems and provides a simple, inexpensive, readily 
constructed and easily maintained, liquid level respon 
sive switch assembly which prevents the float of the as 
sembly from falling to a level which would stop the 
pump motor and actuate the fill mechanism. It thereby 
prevents overfilling of the washing chamber and elimi 
nates random agitation and oscillation of the float 
member of the assembly, thereby increasing the useful 
life of the switch component of the assembly. 

SUMMARY OF THE INVENTION 

The invention includes a liquid level responsive 
switch assembly which is useful in preventing the wash 
ing machine from filling at any time when the pump is 
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2 
exerting a positive liquid pressure at its outlet. Specifi 
cally, during the wash and rinse cycles and during the 
drain cycles, the positive pump pressure actuates a 
lever means which holds a float in its uppermost 
buoyed position to keep a solenoid control switch 
closed, thereby preventing washing liquid from enter 
ing the washing chamber. However, when the pump be 
gins to cavitate at the end of a drain cycle, the positive 
liquid pressure at the pump outlet is lost and the float 
within the washing chamber is allowed to drop, thereby 
permitting actuation of the fill mechanism. 
More specifically, the invention includes a dish 

washer of the type having a washing chamber, spray 
means contained within said washing chamber for dis 
tributing a washing liquid therein, a pump in flow com 
munication with the spray means for delivering the 
washing liquid to the spray means, a motor driving the 
pump, an electrical control circuit for regulating the 
motor and providing various cycles of operation of the 
dishwasher, and a switch assembly operatively con 
nected to the electrical control circuit of the dish 
washer, and pressure activated control means in pres 
sure communication with the outlet of the pump 
adapted to operate the switch assembly in response to 
pressure changes at the outlet of the pump. The switch 
assembly is advantageously a liquid level responsive 
switch assembly and the pressure activated control 
means is normally adapted to maintain the switch as 
sembly in a preset position as a consequence of a posi 
tive liquid pressure being exerted by the pump at its 
outlet. Preferably, the switch assembly includes a float 
member within the washing chamber capable of being 
buoyed from a first to a second position in response to 
a change of liquid level in the washing chamber and a 
movable plunger connected to the float member which 
projects through an opening in a bottom wall of the 
washing chamber. The switch assembly further in 
cludes an electrical switch positioned outside the wash 
ing chamber operated by the plunger in response to 
movement of the float. Also, the pressure activated 
control means preferably includes support means, such 
as a lever, as the means adapted to maintain the float 
in its second position. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of a dishwasher with 
the sidewall thereof cut away to illustrate the machine's 
internal components. 
FIG. 2 is a side elevational view of the liquid level re 

sponsive switch assembly of this invention. 
FIG. 3 is a schematic diagram of a portion of an elec 

trical circuit for a dishwasher showing an electrical 
switch in accordance with the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. I shows a dishwasher having a cabinet 10 in 
cluding a front wall 11, a rear wall 12 and opposed side 
walls 13 and 14. Enclosed by these walls is washing 
chamber 17 which includes a bottom wall 16 separating 
the washing chamber 17 from the motor and pump area 
18, which contains the motor-pump unit 19. 

In operation of the dishwasher assembly of FIG. 1, 
Soiled tableware is placed on the racks 23 and 24 within 
the washing chamber 17. A timer control means 55 is 
then set to initiate the wash cycle of the machine. Gen 
erally, the wash cycle includes a number of rinse and 
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wash steps that are sequentially actuated by the timer 
control which is part of the electrical control circuit 
shown in FIG. 3. In practice, the timer control 55 will 
generally first allow current to flow through the control 
circuit, containing a solenoid 52 controlling the water 
inlet valve, to permit a flow of water to enter the wash 
ing chamber. After the water in the washing chamber 
17 rises to a predetermined level, switch 50 moves to 
its 'up' position and a motor 19a located in the lower 
compartment 18 of the cabinet 10 is actuated to drive 
the pump 19b which pumps the water upwardly 
through a vertically extending conduit 20. The water 
then flows from the conduit 20 into a rotatable hollow 
spray arm 21 having a plurality of spaced-apart orifices 
22 therein for directing the water therefrom in a spray 
pattern upwardly over the soiled tableware supported 
in the racks 23 and 24. Generally, one or more of the 
orifices 22 of the spray arm 21 are disposed in such a 
manner so as to provide a propelling jet stream, thereby 
causing the spray arm to rotate on a central vertical 
axis to insure uniform washing of the soiled tableware 
in the racks 23 and 24. After being sprayed on the 
soiled tableware, the water collects on the washing 
chamber floor portion 16 and is continuously recircu 
lated through the pump to cleanse the soiled tableware. 

In the dishwasher of FIG. 1, a liquid level response 
switch assembly 29 is provided to control the amount 
of water which enters into washing chamber 17. In the 
event that the water level would temporarily drop dur 
ing the wash or rinse cycle, the result would be an over 
filling of the chamber 17. 
The liquid level responsive switch assembly 29, as 

shown in FIG. 1, is positioned at a comparatively high 
point on the floor 16 of the wash chamber 17 to permit 
a normally high water level in the washing chamber 17. 
The normally high water level during any given step in 
the wash cycle is, however, below the horizontal plane 
in which the rotatable spray arm 21 operates. Thus, the 
switch assembly 29 can be located on a high point of 
the floor 16, yet below the plane of operation of the ro 
tatable spray arm 21 to operate as a liquid level con 
trol means. 
The improved liquid level responsive switch assembly 

29 is illustrated in detail in FIG. 2. The switch assembly 
29 comprises a substantially large float or liquid dis 
placeable member 30 of a generally bulbous shape or 
umbrella-like configuration which has a centrally 
downwardly projecting stem portion or integral plunger 
31. The plunger 31 extends through a stand tube or 
guiding member 34 that is mounted concentrically with 
an opening 16a in the floor 16. As shown in FIG. 2, the 
lower portion of the plunger 31 extends through the 
opening 16a to a point below and outside the washing 
chamber 17 to engage lever 52 located operably above 
switch 50. Flexible bellows means 40 surrounds the 
lower end of plunger 31 and is held in concentric rela 
tionship to opening 16a by radially outwardly extend 
ing annular flange portion 41 which, in turn, is held in 
sealed relation to the bottom side of floor 16 by fasten 
ing means 48 in conjunction with annular flange 36. 
Switch housing 51 is mounted on a convenient wall 

of housing 10 with lever 52 extending into operative 
contact with the lower portion of bellows means 40 
which, in turn, is contacted by plunger 31 So that Switch 
50 is controlled by the liquid level in washing chamber 
17 through the relative movement of float 30. Switch 
50 is designed to be normally "down" and will act to 
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4 
establish electrical current flow through the motor cir 
cuit shown in FIG. 3 when permitted to move up 
wardly. In the normal operative position of the switch 
assembly 29, the weight of the float 30 and its integral 
plunger 31 presses downwardly and is transmitted to 
lever 52, whereby switch 50 is normally depressed 
downwardly in its first or 'down' position, thereby per 
mitting electricity to flow through the fill valve sole 
noid. Within the housing 51 of switch 50, a biasing 
means (not shown) is provided to normally urge switch 
50 upwardly in a direction outwardly from the housing. 
When the liquid level in the lower portion of washing 

chamber 17 rises during the fill cycle, it causes float 30 
to be displaced upwardly and thus lever 52 adjacent 
switch 50 is released to allow the switch to move into 
its uppermost or second position. After float 30 has 
risen and switch 50 is in its uppermost position, motor 
19 starts and pressure is built up in conduit 20 down 
stream of the pump outlet. A pressure tap 26 is con 
nected in flow communication with the pump outlet 
and, in turn, in flow communication with transducer 
27. Thus, there is exerted a positive fluid pressure on 
transducer 27 when pump 196 is pumping washing liq 
uid. Transducer 27 is attached to floor 16 and includes 
a downwardly biased piston 28 located within a cylin 
der portion 41. Piston 28 may include an appropriate 
seal member 44 attached to its upper side to prevent 
liquid from passing the rearound and proceeding into 
washing chamber 17. Piston 28 is connected to L 
shaped lever 42 which extends through opening 16b in 
floor 16 and which is slidably held in concentric posi 
tion within cylinder portion 41 by support means 45. 
The free end of lever 42 is juxtapositioned below one 
edge of float 30 so that when a positive liquid pressure 
forces piston 28 upwardly against the biasing force of 
spring 43, this free end engages and holds float 30 in its 
uppermost position. Such an arrangement, being re 
ferred to collectively as a pressure activated support 
means, thereby insures that float 30 will not cause 
switch 50 to move even if the liquid level in the washing 
chamber 17 should temporarily drop to a level which 
would normally permit float 30 to drop to a level which 
would cause motor 9a to stop and the fill solenoid to 
be reactivated. Thus, during the entire wash cycle, as 
well as the rinse and drain cycle, float 30 will be held 
in its uppermost position and switch 50 will allow cur 
rent to flow to motor 9. Only at the end of the drain 
cycle, when the pump begins to cavitate from a lack of 
water, will the pressure in the pressure tap 26 drop, 
thus allowing piston 28 to drop and, consequently, float 
30 to drop, shutting off motor 19 and reactivating the 
fill solenoid. 
Having thus described the invention, what is claimed 
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S. 

1. In a dishwasher of the type having a washing cham 
ber, spray means contained within said washing cham 
ber for distributing washing liquid therein, a pump in 
flow communication with said spray means for deliver 
ing said washing liquid to said spray means, a motor 
driving said pump and an electrical control circuit for 
regulating said motor and providing various cycles of 
operation of said dishwasher, the invention comprising: 
(a) a switch assembly operatively connected to the 
electrical control circuit of the dishwasher, and (b) 
pressure activated control means in pressure communi 
cation with the outlet of said pump adapted to operate 
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said switch assembly in response to pressure changes at 
the outlet of said pump. 

2. The combination set forth in claim 1 wherein said 
switch assembly is a liquid level responsive switch as 
sembly and said pressure activated control means is 
adapted to maintain said switch assembly in a preset 
position as a consequence of a positive liquid pressure 
being exerted by said pump at its outlet. 

3. The combination set forth in claim 2 wherein said 
switch assembly includes a float member within said 
washing chamber capable of being buoyed from a first 
to a second position in response to a change of liquid 
level in said washing chamber, and a movable plunger 
connected to said float member and projecting through 
an opening in a bottom wall of said washing chamber, 
and an electrical switch positioned outside said washing 
chamber operated by said plunger in response to move 
ment of said float, and said pressure activated control 
means includes support means adapted to maintain said 
float in its second position. 

4. The combination set forth in claim 3 wherein said 
dishwasher further includes a substantially vertical 
stand tube having a longitudinal passage therethrough 
for operably receiving said plunger therein, and bellows 
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means in combination therewith acting normally to 
contain said plunger in its position relative said wash 
chamber. 

5. The combination set forth in claim 3 wherein said 
pressure activated control means comprises a pressure 
tap connected in flow communication with said pump 
outlet and in flow communication with a transducer, 
said transducer being operably attached to L-shaped 
lever means juxtapositioned below one edge of said 
float to maintain said float in its second position as a 
consequence of pressure liquid pressure being exerted 
by said pump at its outlet. 

6. The combination set forth in claim 5 wherein said 
transducer comprises a downwardly biased piston lo 
cated within a cylinder portion, said piston having said 
L-shaped lever attached thereto in slidable relationship 
to said cylinder and supported therefrom to allow 
movement of said piston and said lever as a unit within 
said cylinder. 

7. The combination set forth in claim 6 wherein said 
piston further includes a seal member attached to its 
upper side to prevent liquid from passing between said 
cylinder and said piston. 
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