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3,406,710 
PUMP CONTROL, FOR OSPENSING 

LIQUID ADDITIVES 
Eugene M. Voda, St. Joseph, Mich., assignor to Whirl 
pool Corporation, Benton Harbor, Mich., a corporation 
of Delaware 

Filed May 1, 1964, Ser. No. 364,091 
1. Claim. (Cl. 137-394) 

The present invention relates to laundry machines, and 
more specifically, to automatic laundry machines in which 
there is incorporated a dispensing system for liquid addi 
tives. 
The introduction of liquid laundry additives, partic 

ularly bleach, must be accomplished at a suitable time in 
the programmed sequence of the washing machine cycle 
if suitable results are to be achieved. For example, it is ad 
visable to delay the introduction of bleach until sometime 
after the detergent has been applied to the fabrics as other 
wise all of the inherent whitening power of the detergent 
might not be realized. Furthermore, the bleach should ob 
viously be introduced only when there is an ample amount 
of laundry liquid in the tub to avoid an excessive concen 
tration of bleaching agent which might damage the fabrics. 

Various dispensing systems have been suggested in the 
past for introducing materials such as bleach or other 
laundry additives into the tub at the appropriate time in 
the washing sequence. For the most part, however, these 
devices involve the use of solenoids, actuating motors, 
and the like and add more to the cost of the machine than 
would be justified. The need still remains, therefore, for a 
simple but foolproof additive dispenser for use in con 
junction with washing machines of the automatic type 
wherein the dispenser can be provided at an almost negli 
gible cost. The satisfaction of that need is the principal 
object of the present invention. 
Another object of the invention is to provide a delayed 

action liquid dispenser for automatic washing machines 
which employs a venturi as the means for injecting the 
liquid additive into the recirculating laundry liquid. 

Still another object of the invention is to provide a liq 
uid dispenser for automatic washing machines which re 
quires no electrical energization or control circuitry what 
ever. 
Another object of the invention is to provide a liquid 

dispenser for automatic washing machines which does not 
interfere with the normal programming of the washing 
and rinsing cycles. 
A further object of the invention is to provide a liquid 

dispenser for washing machines which is operable only 
when a sufficient level of liquid exists in the machine. 

In accordance with the present invention, I provide a 
laundry machine of the type including means for recir 
culating the laundry liquid periodically with a storage 
compartment for the liquid laundry additive, and connect 
the recirculating system with the additive storage system 
by means of a venturi. The venturi is located at the outlet 
of the tub, and as the laundry liquid flows through the out 
let as part of the recirculation cycle, it causes a negative 
pressure to appear at the dispenser conduit, thus causing 
the additive fluid to be drawn into the recirculating laun 
dry liquid stream. Means may also be provided, if re 
quired, for preventing air from entering the recirculation 
stream. The dispenser may also be provided with a trap 
which prevents discharge of the liquid contents of the dis 
penser until such time as the recirculation system is in 
operation and provides the pressure differential necessary 
to start the dispensing action. 
A further description of the present invention will be 

made in conjunction with the attached sheets of drawings 
which illustrate a preferred embodiment of the invention 
as applied to an automatic washing machine. 
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In the drawings: 
FIGURE 1 is a view in perspective of an automatic 

Washing machine embodying the structure of the present 
invention, with portions thereof broken away for purposes 
of clarity; 
FIGURE 2 is a view in elevation of the tub and dis 

penser assembly partially in cross-section; and 
FIGURE 3 is a cross-sectional view of the venturi as 

sembly shown in FIGURES 1 and 2. 
As shown in the drawings: 
The automatic dispensing assembly of the present in 

vention can be employed in many different types of wash 
ing machines including both horizontal and vertical axis 
domestic washing machines and in various types of com 
mercial laundry apparatus. It should be understood, there 
fore, that the particular machine herein described is merely 
exemplary of a type of machine in which the devices of 
the present invention find utility. 
The particular machine shown in the drawings is a ver 

tical axis laundry machine generally indicated at refer 
ence numeral 10 and including a cabinet 11 provided with 
an upwardly opening access lid 12. A splash shield 13 
forms part of the back assembly of the cabinet, and a 
control panel 14 including the normal sequence control 
knob 16 are mounted forwardly of the splash shield 13. 
The control knob 16, of course, is designed to set the ma 
chine for automatic operation through a programmed 
schedule of washing, rinsing and extraction periods. 
An agitator assembly for the washing machine has been 

indicated generally at reference numeral 17, the agitator 
17 being enclosed and mounted for oscillation within a 
tub. 18. 

Liquid is delivered into the washing machine by means 
of a hose 19 which communicates with a water inlet sole 
noid 21 and a water inlet 22 for introducing water into 
the foraminous basket (not shown) in which the articles 
to be washed are located. If desired, an air gap vacuum 
break 23 may also be provided. 
The washing machine assembly is provided with a bi 

directional flow pump 24 which is driven by a suitable 
drive motor 25. Recirculation of the laundry liquid is peri 
odically achieved by the pump 24 which has an inlet line 
27 fed from a discharge in the tub 18 (as will be described 
more completely hereinafter) and a discharge conduit 26 
which delivers the recirculating fluid back into the tub. 18. 
The pump is also arranged to discharge laundry liquid 
from the tub by means of a drain conduit 28. 
The mechanism described thus far is fairly standard 

with automatic washing machines and has been included 
in the drawings merely to show the type of organization 
with which the improved dispenser of the present inven 
tion can be employed. 

In order to avoid the possibility of injecting a concen 
trated bleach solution into a tub which is insufficiently 
filled with washing liquid, the motor 25 (and consequently 
the pump 27) is under the control of a liquid level sens 
ing device, generally indicated at numeral 30. The sensor 
may be air operated, liquid operated, or may consist of 
a simple float switch. The sensing device 30 is attached 
to the tub 18 by means of a flange 40, and a pair of 
electrical conductors 45 and 50 connect the switch por 
tion of the sensing device to the motor 25, to prevent 
its energization until such time as a sufficient liquid level 
exists in the tub. The sensing device 30 may also operate 
to limit the amount of liquid appearing in the tub by 
cutting off the motor 25 and/or the water inlet solenoid 
21 when a predetermined maximum level is reached. 
The container for the liquid bleach or other laundry 

additive has been identified at reference numeral 31 in the 
drawings. As indicated in FIGURES 1 and 2, the con 
tainer 31 has an outwardly extending flanged bracket 32 
which permits it to be mounted conveniently on the rim 
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of the tub 18. The container 31 may be made of any 
suitable material such as a plastic material which is 
resistant to the chemical action of the bleach concentrate 
33 or other laundry additive to be added periodically into 
the washing machine. 
The lower end of the container 31 is formed with a 

restricted orifice 34 through which the liquid additive is 
discharged. A flexible conduit 36 having a gooseneck por 
tion 37 below the discharge outlet 34 and a return bend 
38 disposed above the inlet opening of the container 31 
delivers the liquid into the recirculating laundry liquid 
stream. The bend 38 is also above the maximum permis 
sible liquid level existing in the tub. 18. The gooseneck 
portion 37 and the return bend 38 serve as a trap for 
preventing discharge of liquid from the container 31 ex 
cept when a negative pressure is applied through the con 
duit 36. 
As best illustrated in FIGURE 3 of the drawings, the 

conduit 36 terminates about a fitting 39 having a rela 
tively small orifice 41 formed therein. The orifice 41 is in 
fluid communication with a throat 42 of a venturigen 
erally indicated at numeral 43 in the drawings. The re 
circulating laundry liquid from the tub 18 enters the 
venturi through a relatively large diameter opening 44, 
the venturi assembly 43 being secured to the tub by means 
of an annular flange 46. In passing into the constricted 
throat portion 42, the laundry liquid passing into the 
conduit 27 creates a negative pressure exisiting at the 
orifice 41, which is sufficient to draw the liquid additive 
from the container 33 into the conduit 36 and then 
through the orifice 41 into the recirculating laundry liquid. 
Thus, Small amounts of bleach concentrate are continu 
ously being injected into the circulating fluid stream as 
the recirculation progresses. Ultimately, most of the liquid 
33 will be injected into the recirculating laundry liquid. 
In order to seal the discharge at the orifice 34, and pre 
vent air from being entrained in the recirculating system, 
I may provide a floating ball 49 in the container 31, the 
ball 49 seating itself on the discharge orifice 34 when the 
liquid level drops sufficiently, and preventing air from 
being drawn into the system. 
The check valve in the discharge orifice of the con 

tainer 31, represented by the ball 49, is not always nec 
essary, however, as the recirculation rate provided by the 
pump 24 can be controlled so that enough liquid is still 
retained in the conduit 36 to provide a liquid seal at all 
times and thereby prevent air from being entrained in 
the recirculation system. 
From the foregoing, it will be apparent that the dis 

pensing system of the present invention is quite simple 
and economical but still provides efficient dispensing of a 
liquid laundry additive into the circulating laundry liquid. 
The control is automatic to the extent that no liquid is 
injected until laundry liquid is being circulated by the re 
circulating pump. Hence, it is impossible to inject the 
bleach or liquid additive prematurely where it might 
damage the fabrics or might interfere with the washing 
action provided by the detergents. It should also be evi 
dent that this automatic dispensing system requires no 
expensive solenoids or control circuitry of any descrip 
tion but can be fabricated from inexpensive parts with 
a minimum of time in labor and assembly. 

It should be evident that various modifications can be 
made to the described embodiments without departing 
from the scope of the present invention, 
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4. 
The embodiments of the invention in which -an ex 

clusive property or privilege is claimed are defined as 
follows: 

1. In a laundry machine: 
means forming a closed recirculation circuit compris 

ing a recirculation system, 
recirculating means at one point in said circuit 

including a pump having an inlet from and an 
outlet to said circuit for driving liquid in said 
circuit in the form of a stream at increased 
pressure, - 

a tub at a second point in said circuit for receiv 
ing and accumulating a pool of liquid in which 
articles to be washed may be placed for laun 
dering, . . . . . . . . 

a discharge conduit in said circuit interconnecting 
said outlet of said pump to said tub for carryin 
said stream of liquid to said tub, . 

an inlet conduit in said circuit interconnecting said 
tub to the inlet of said pump for supplying 
liquid thereto, 

liquid level responsive means in control of said pump 
to operate said pump when liquid is at a preselected 
level in said tub, - , . 

means forming a venturi fitting in said circuit and hav 
ing a venturi throat disposed in said inlet conduit 
between said first and second points in said circuit 
and through which all of the liquid in said closed 
circuit flows, 

an additive storage container outside of said circuit 
and having a discharge throat, 

a siphoning conduit means forming a siphoning loop 
and interconnecting said discharge throat of said 
storage container and said means forming said ven 
turi, 

said siphoning loop being disposed above a max 
imum liquid level of said tub to prevent liquid 
in said tub from entering said storage container 
and to prevent the contents of said storage con 
tainer from freely draining into said circuit, 

and means in said siphoning conduit forming an ori 
fice in fluid communication with said venturi throat, 
whereby the contents of said storage container are 

siphoned from said container and admixed with 
said stream of liquid in said circuit on the up 
stream side of said pump only when sufficiently 
reduced pressure is provided at said venturi 
throat by a flow of liquid from said tub to said 
pump, 

said storage container having a valve means therein 
closing said discharge throat when the supply 
of additive is depleted therefrom for preventing 
air from being entrained in the recirculating sys 
tem. 

References Cited 
UNITED STATES PATENTS 

2,677,389 5/1954 Jisha et al. ---------- 137-56S 
2,707,480 5/1955 Klosse --------- 137-101.1 
2,993,357 7/1961 Smith et al. --------- 68-207 
3,088,304 5/1963 Bochan ------------- 68-207 

WILLIAM F. O'DEA, Primary Examiner. 
DAVID R. MATTHEWS, Assistant Examiner. 


