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The present invention relates to a liquid dispenser and 
particularly a liquid detergent dispenser for automatic 
dishwashers and clothes washers. 

In the past the detergents suitable for cleaning dishes, 
pots and pans, etc. in an automatic dishwasher have only 
been available in powder term. In recent times a great 
deal of research Work has been conducted on the devel0p~ 
ment of a suitable liquid detergent and this invention 
represents a parallel program to provide a suitable liquid 
dispenser that is capable of functioning for hundreds of 
thousands of operations before failure should occur. 

The principal object of the present invention is to pro 
vide a novel liquid dispenser that relies upon the rela 
tively higher resistance to ?ow in the intake line than in 
rthe discharge line so that the design may accomplish its 
function Without the use of valves. ' 
A further object of the present invention is to provide 

a liquid detergent dispenser for an automatic dishwasher 
‘including a valveless pump that utilizes a ?exible dia 
phragm tor the piston, and has a discharge line that is 
larger than the intake line so that when the pump is ac- ’ 
tuated the discharge line will carry off most of the liquid 
that is put under pressure. 
The preferred embodiment of the present invention 

incorporates a pump having a chamber that is fed by a 
relatively small intake tube and empties into 1a relatively 
large discharge tube. The intake tube has a large re 
sistance to flow of the liquid while the discharge tube 
has little resistance to the flow. The pump includes a 
piston in the form of a flexible diaphragm that is capable 
of compressing the liquid by means of an actuator con 
nected to the diaphragm so that most of the liquid will 
flow through the discharge line. A liquid storage tank 
is positioned at the mouth of the intake tube and liquid 
flows by gravity through the intake tube when the dia 
phragm is drawn back to enlarge the pump chamber. 
It is necessary that the outlet end of the discharge tube 
be positioned higher than the storage tank so that the 
liquid will not be siphoned from the tank. 
My invention will be better understood ‘from the fol 

lowing description taken in connection with the accom 
panying drawing and its scope will be pointed out in 
the appended claims. ‘ 

FIG. 1 is a perspective view of a top segment of the 
wash tub of an automatic dishwasher showing on the 
outer surface of the tub a liquid storage tank and a 
liquid dispenser embodying the present invention. 

FIG. 2 is ‘a schematic drawing partly in cross section 
showing the novel pump of the present invention. 

Referring in detail to the drawing and in particular to 
FIG. 1 there is shown a washing compartment or tub .11 
which is generally square shaped in plan view. The tub 
is formed by a series of side walls .12, a top cover and a 
bottom wall (both of which are not shown). Conven 
tionally the tub will include two or more dish supporting 
racks and a rotary impeller in the bottom of the tub for 
paddling the water through the dish racks. Also there 
will be a water feed pipe for introducing hot water into 
the tub during both the rinsing and washing cycles. Also 
it is necessary to provide a means for introducing the 
detergent into the tub at the precise moment after the 
dishes have been preninsed. First there is a liquid stor 
age tank 13 for supplying the detergent to a pump 14 
which will in turn inject the proper amount of the 
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liquid into the tub at the precise moment at the beginning 
of the washing cycle. 
The drawings do not show the method used for sup 

porting the tank and pump trom the outer surface of the 
tub wall 12, but it should be understood that the mount 
ing means forms no part of the present invention and 
that standard methods using bolted or welded brackets 
or clamps would be used in production to insure a ?rm 
support for these elements. Part of the wall of the tank 
13 is broken away to show a port 15 that extends through 
the tub wall 12 so that the tank may be ?lled with de 
tergent from within the tub. Of course, the ?ll opening 
of the tank would be supplied with a suitable cap (not 
shown) so that the water spraying within the tub during 
the operation of the dishwasher will not dilute the de 
tergent in the tank. The tank will also contain a pressure 
equalizing bleeder hole in the ?ller cap or top surface. 
Accordingly, either the top cover of a portable dishwasher 
is pivoted open to ?ll the tank or the dishwasher tub is 
pulled out from under the counter to expose the top 
opening of the tub. 
The pump 14 of the present invention is best shown 

in detail in FIG. 2. The pump has a chamber 16 for re 
ceiving the liquid from an intake line 17 which extends 
down ‘into communication with it and for injecting it into 
the tub through a large‘diameter discharge line 18 which 
extends up from chamber 16 into communication with the 
tub. The pump housing is formed by a metal cup 19 
that is covered over by a cup-shaped rubber diaphragm 
20. For purposes of illustration this pump design is 
formed with a metal cup and a rubber cup fastened to 
each other. However, it should be readily apparent to 
those skilled in the ‘art that this pump housing could also 
be formed by a metal cylinder that is open at one end 
where the opening is closed by a ?at rubber sheet or 
?exible metal sheet that acts as the piston. This pump 
14 could be mounted by fastening clamps or brackets 
from the tub over the tubes 17 and 18 to hold the pump 
housing stationary with respect to the tub. 
A principal point of novelty in this invention is the 

relative sizes of the intake and discharge lines 17 and 
18, that is, the relative size of the mini-mum cross-sec 
tional area of the discharge line and of the intake line. 
The intake line ‘17 is formed by a small tube with an 
ID. of about V16" that connects at one end to the tank 
13 and at its other end to the metal cup 119 of the pump 
housing at 21. The pump 14 is mounted lower than 
the tank 13 as is best seen in ‘FIG. 1 so that the liquid 
detergent will ?ow by gravity into the pump chamber 
‘16. The rubber diaphragm 20 is normally urged to its 
retracted position shown in FIG. 2 to obtain the maxi‘ 
mum size chamber within the pump so that the pump will 
always be supplied with a su?icien-t amount of detergent 
for injecting into the tub. The diaphragm is operated 
upon by an actuator or link member 22 that is pivotally 
connected at its top end to embossments 23 formed on the 
diaphragm 20, while its opposite end is pivotally con 
nected to a flange of an angle bracket 24 that is fastened 
to the outer surface of the tub wall 12. There is a ten 
sion spring 26 that is ?xed .at one end to the tub wall 
and connected at its other end to the actuator 22 to hold 
the actuator in the retracted position. A solenoid 27 
is likewise mounted on the bracket 24 and it has an arma 
ture 25 that is connected to the mid-portion of the actu 
ator 22. Hence, when a control switch 28 of the solenoid 
circuit is closed the armature of the solenoid will shift 
to the left forcing the rubber diaphragm to be compressed 
within the metal cup 19 and putting the liquid detergent 
under pressure. Because of the relatively small diameter 
of the intake tube 17 and the relatively large diameter 
of the discharge tube 18 with an ID. of about 5/32" most 
of the liquid will be ‘forced through the discharge line 
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and out into the tub. Notice in FIG. 1 that the upper 
most end ‘of the discharge tube 18 extends through the 
tub wall 12 at a point higher than the tank 13 to prevent 
the tubes ‘from siphoning the liquid from the tank. Also, 
the end of the discharge tube is provided with a de?ector 
cap 29 having enlarged openings 30 on the side facing 
the tub wall '12 that are protected from the spray of the 
dishwasher so that the streams of water playing within 
the tub during the washing cycle will not ?ow back into 
the discharge line and into the pump, resulting in a dilute 
solution. 

Having described above my novel invention of a valve 
less pump system for dispensing liquids, it will be readily 
appreciated 'by those skilled in this art that the Liquid 
need not be ‘a detergent; the tub need not be for a dish 
washer, but it could be used with an automatic clothes 
washer. A solenoid need not be used as the actuator. 
It could just as well be a heat motor or a spring biased 
latch mechanism that is controlled by a cam ‘on the auto 
matic cycle timer. In the illustrated embodiment of this 
invention air can be trapped in the pump above the dis 
charge tube ‘18. A modi?cation would be to locate the 
discharge tube at the top of the pump housing or al 
ternatively to turn the pump over ‘on its side so that the 
discharge tube is at the highest point of the pump hous 
mg. 

Modi?cations of this invention will occur to those 
skilled in this art and it is to be understood, therefore, 
that ‘this invention is not limited to the particular embodi 
ments disclosed but that it is intended to cover all modi 
?cation-s which are within the true spirit and scope of this 
invention as claimed. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: 
1. A liquid dispenser comprising a pump housing with 

a chamber that includes a ?uid-tight reciprocating piston 
which moves in one direction to enlarge the chamber and 
moves in an opposite direction for decreasing the cham 
ber space, a small intake line extending down into com 
munication with the pump chamber for feeding liquid 
by gravity into said chamber, ‘and a discharge line having 
a minimum cross-sectional area at least several times 
larger than the intake line leading vup from the chamber 
so as to have a lower resistance to flow than the intake 
line, whereby when the liquid enters the chamber through 
the intake line and the piston is actuated to compress 
the liquid, the higher resistance to flow of the small intake 
tube will cause most ‘of the ‘liquid in the chamber to be 
forced out of the larger discharge tube, thereby function 
ing as a valveless pump. 

2. A washing apparatus comprising a washing tub and 
a liquid detergent storage tank mounted on an outer side 
wall of the tub, a detergent dispenser likewise mounted on 
the outer side of the tub but positioned lower than the stor 
age ‘tank, the dispenser comprising a pump chamber and 
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a ?uid-tight resilient diaphragm that is coupled with an 
actuator, a small diameter inlet tube joined at one end 
to the bottom of the storage tank and at its other end 
to the pump chamber so that the detergent will feed 
by gravity into the chamber, and a discharge tube with 
a larger cross-sectional area than that of the inlet tube 
leading from the chamber and into the tub at a point 
higher than the storage tank, ‘the large discharge tube 
having less resistance to ?ow than the small inlet tube so 
that when the ‘actuator causes the diaphragm to move 
inwardly of the pump chamber to compress the liquid 
detergent, most of the liquid in the chamber will ?ow 
through the discharge tube and into the tub so that the 
dispenser represents a valveless pump. 

3. A liquid detergent dispensing system for supplying a 
measured quantity of detergent to a washing apparatus, 
the system comprising a detergent storage tank, a valve 
less pump for the detergent positioned lower than the 
tank, and a small intake line feeding the liquid to the 
pump by gravity, and a discharge line that is ‘at least 
several times larger in cross-sectional area than the in 
take line with a relatively low resistance to flow as com 
pared with the resistance to flow of the small intake line, 
the discharge line leading from the pump and discharging 
into the Washing apparatus at a point higher than the stor 
age tank, so that in one condition of the pump the liquid 
will feed from the tank to the pump, and in another condi 
tion of the pump the liquid will be under pressure and 
most ‘of the liquid will pass through the discharge line 
with only a small amount ?owing back into the intake 
line. 

4. A valveless pump for a liquid detergent dispensing 
system, the pump comprising a housing ‘forming a cham 
ber ‘and having an intake line and a discharge line both 
extending down into communication therewith so that 
liquid is fed by gravity from said intake line to said 
chamber, the intake line having a small bore with rela 
tively ligh resistance to ?ow While the discharge line 
has a bore with a minimum cross-sectional area substan 
tially ‘larger than said intake ‘line so that it has substan 
tially less resistance to flow, a ?uid-tight rubber-like dia 
phragm forming one wall of the ‘housing the pump being 
fed by ‘gravity through the intake line, the diaphragm also 
being movable into the housing to ‘apply pressure to the 
liquid in the chamber ‘and force said liquid out of the 
discharge line, while the relatively high resistance to ?ow 
of the intake line will substantially prevent any back 
?ow therethrough. 
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