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LIQUID FEED SYSTEM 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] The present application is a continuation-in-part of 
US. patent application Ser. No. 09/102,858 ?led Jun. 23, 
1998, Which is a continuation-in-part of US. patent appli 
cation Ser. No. 08/701,788 ?led Aug. 26, 1996. 

FIELD OF THE INVENTION 

[0002] This invention relates to the mechanical arts. In 
particular, this invention relates to a liquid feed system for 
dispensing liquids, typically liquid soaps. 

BACKGROUND OF THE INVENTION 

[0003] Liquid feed systems for dispensing liquid soap 
and/or lotion provide convenience for the users of public and 
semi-public facilities. In addition to convenience, these 
systems alloW individual users to dispense an appropriate 
amount of liquid to address their needs, thereby reducing 
Waste and further eliminating sanitary concerns that might 
be introduced With publicly shared supplies, such as, for 
example, bar soap. 

[0004] A typical liquid feed system includes a container 
for the soap and a manually operated valve Which may be an 
off-on valve or a pump valve. Ordinarily the container is 
mounted directly on the valve structure. A variety of such 
liquid dispensers are in common use today. 

[0005] When there are multiple Wash basins, a liquid 
dispenser may be provided With every Wash basin. Soap 
and/or lotion is provided to the liquid dispensers in a variety 
of manners. For instance, in some systems, each individual 
liquid dispenser has its oWn supply container. Dispensing 
systems utiliZing an independent reservoir per liquid dis 
penser, hoWever, have increased unit costs and maintenance 
costs. 

[0006] In another type of liquid feed system, a plurality of 
liquid dispensers are served from a single container. In one 
such liquid feed system, sometimes referred to as a gravity 
soap system, a liquid reservoir is mounted on the Wall above 
a plurality of basins, With a liquid dispenser positioned at 
each basin and fed by a line from the reservoir. The head 
pressure of the liquid in the container above the liquid 
dispensers causes the liquid to How by gravity into each of 
the liquid dispensers to ?ll the valve cavity. Liquid is 
dispensed by actuating an open-shut valve to empty the 
valve cavity into the operator’s hand. When the valve is 
closed, the cavity is re?lled by gravity ?oW from the 
reservoir. While this system Works adequately When the 
reservoir is positioned directly above the liquid dispensers, 
it is not satisfactory When the reservoir is positioned at a 
distance from the liquid dispenser, beloW the liquid dis 
penser, or at the same level as the liquid dispenser, as liquid 
Will not How from the reservoir to the liquid dispenser. Also, 
of course, it requires that the reservoir be signi?cantly above 
the liquid dispensers in order to produce the necessary head 
pressure. 

[0007] In another con?guration, sometimes referred to as 
an under-the-counter system, the reservoir is positioned 
directly under the counter. In these liquid feed systems the 
supply container is coupled to a single line or multiple lines 

Aug. 26, 2004 

that feed the individual pump-type liquid dispensers 
mounted above the counter. With this type of construction, 
the reservoir is ?lled by removing one of the liquid dispens 
ers and pouring the liquid through the liquid dispenser 
housing into the reservoir beloW the counter. After the re?ll 
operation, each of the pump liquid dispensers must be 
primed by repeatedly actuating the pump mechanism. Typi 
cally about 75 to 110 strokes are required per liquid dis 
penser to adequately prime the liquid dispenser to start 
pumping. 

[0008] A problem encountered by all of the above men 
tioned current liquid feed systems is that they fail to provide 
the liquid in an ongoing manner, namely, they fail to provide 
a continuous and uninterrupted supply of liquid for the users. 
Indeed, in situations Wherein the liquid dispensers are 
re?lled after they are empty, an interim period exists Where 
some users Will not be provided With the liquid. Of course, 
the supply reservoir can be replenished prior to becoming 
entirely empty, but this results in increased maintenance 
costs, and in instances Where the supply reservoirs are sealed 
containers, the remaining liquid is Wasted. 

[0009] Although current liquid feed systems attempt to 
provide an ample supply of liquid, none of the current liquid 
feed systems address the issue of providing an economical 
and continuous, uninterrupted supply of liquid. Existing 
multiple valve, single reservoir liquid feed systems have 
several disadvantages. The valves are high cost, designed to 
Withstand a high hydraulic head pressure. The piping system 
is made of costly metallic pipes either inside the Wall, 
requiring early plumbing, or exposed non-esthetically pleas 
ing plumbing. Also, the soap used has to be a Water thin 
vegetable soap, to run in the pipes and meet the valve design 
criteria. Such soap, once popular, is noW outdated and 
currently replaced With lotion-type soap, Which is much 
more difficult to draW through the pipes. In addition, these 
liquid feed systems empty the supply line When the reservoir 
is empty. Thus, the lines must be reprimed. If the lines are 
long, more effort is required to reprime them. 

[0010] Current liquid feed systems have increased main 
tenance costs and inconvenience to the end users. As such, 
a need exists in the industry for a liquid feed system that 
provides a relatively uninterrupted supply of liquid to the 
users. Further, a need exists for a liquid feed system that 
does not require repriming of the liquid dispensers if the 
supply is interrupted once the supply of liquid is replaced. 
Moreover, a need exists for a liquid feed system that 
dispenses the lotion-type soaps that are common today over 
long distances. 

BRIEF SUMMARY OF THE INVENTION 

[0011] The liquid feed system of the present invention is 
designed for use With a sealed, large capacity cleanser 
reservoir in the form of a ?exible or collapsible ?uid 
container. The collapsible ?uid container provides the 
cleanser to a plurality of individual liquid dispensers, Which 
may be attached directly to a Wall, a countertop, or other 
support, With the liquid dispenser pump itself Within a 
housing for improved vandal resistance. The collapsible 
?uid container must be positioned at a height beloW the 
plurality of liquid dispenser pumps. Inexpensive ?exible 
tubing connects the collapsible ?uid container to the indi 
vidual liquid dispensers. The liquid feed system utiliZes 
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multi-viscosity, loW cost, bulk liquid soap from containers 
Which provide a month’s supply. Actuation of a pump at the 
liquid dispenser deposits the liquid directly into the user’s 
hand. The amount of cleanser in the collapsible ?uid con 
tainer can be periodically checked and the container 
replaced When the content falls to a predetermined level, or 
the container can be replaced periodically on a scheduled 
maintenance event. 

[0012] Preferred embodiments of the invention include a 
liquid feed system for dispensing a liquid cleanser from a 
collapsible ?uid container, With a plurality of liquid dispens 
ers, each liquid dispenser having a positive displacement 
pump, and a ?exible supply line for connecting the collaps 
ible ?uid container to each of the liquid dispensers. 

[0013] One embodiment of the liquid feed system includes 
a cabinet With a container support positioned in the cabinet, 
an access door for removing a used collapsible ?uid con 
tainer and placing a neW collapsible ?uid container in the 
container support, and a lock for securing the access door on 
the cabinet. A noZZle is connected to the collapsible ?uid 
container and a mating cap, coupled to the line, threadably 
engages the noZZle. In an alternative embodiment the col 
lapsible ?uid container may be placed in a remote room. 

[0014] In another embodiment, the liquid dispensers are 
mounted on a Wall and the supply line is behind the Wall. 
The liquid dispensers may be mounted on a Wall above a 
counter, With the collapsible ?uid container supported beloW 
the counter, and With the supply line behind the Wall, or 
hidden inside conduits on the Wall, betWeen the liquid 
dispensers and the collapsible ?uid container. Alternatively 
the liquid dispensers may be mounted on a Wall in a ?rst 
room, With the collapsible ?uid container in a second room, 
and With the supply line behind the Wall betWeen the liquid 
dispensers and the collapsible ?uid container in the second 
room. In another alternative embodiment, the liquid dispens 
ers may be mounted on a counter, With the collapsible ?uid 
container under the counter, or in a storage room mounted at 
a height beloW the height of the counter. 

[0015] The presently preferred embodiment of the liquid 
dispensers of the present invention is that shoWn in Us. Pat. 
No. 5,476,197, Which is incorporated by reference herein. In 
another embodiment of the liquid dispensers, the liquid 
dispensers include a tubular casing With an inlet tube as the 
connection means for slidingly receiving an end of the 
?exible supply line and With a positive displacement pump 
slidably inserted into the casing. The positive displacement 
pump includes a cylinder With a piston cavity, a piston 
sliding in the piston cavity, an inlet opening in the cylinder 
for ?uid ?oW from the ?exible supply line through the inlet 
tube into the piston cavity, a spring in the piston cavity for 
urging the piston outWard, a one-Way valve positioned 
betWeen the inlet opening of the cylinder and the spring, 
another one-Way valve positioned betWeen the spring and 
the piston, With the piston having an outlet ?oW passage 
de?ning a ?oW path from the ?exible supply line through the 
casing inlet tube, cylinder, and piston cavity to the exterior 
of the liquid dispenser. Each of the liquid dispensers further 
include a pin that is ?xed in the cylinder and rides in a slot 
in the piston. The pin permits the piston to slide Within the 
piston cavity While limiting the travel of the piston and 
preventing piston rotation. 
[0016] In an alternative embodiment, the liquid feed sys 
tem includes a ?rst collapsible container, a second collaps 
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ible container, and a connecting line, Wherein the connecting 
line couples, in ?uid communication, the ?rst collapsible 
container to the second collapsible container, and further 
couples, in ?uid communication, the ?rst and second col 
lapsible containers to liquid dispensers. The collapsible 
containers are positioned such that the ?rst collapsible 
container is placed above the second collapsible container. 
An advantage of this con?guration is that the liquid Will fall 
due to gravity into the second collapsible container such that 
the additional liquid in the second collapsible container is 
not diminished, thereby eliminating the need to replace or 
re?ll the second collapsible container. Thus, the second 
collapsible container acts as a reserve to the ?rst collapsible 
container. When the liquid held in the ?rst collapsible 
container is depleted, the ?rst collapsible container can be 
replaced While the second collapsible container remains in 
the liquid feed system to continuously supply additional 
liquid to the liquid dispensers Without interruption. 

[0017] The ?oW of liquid from the ?rst and/or the second 
collapsible container is controlled With an adapter having a 
shut-off valve, diaphragm-type valve, or other valve that 
automatically caps off the connecting line When the collaps 
ible container is disconnected from the rest of the liquid feed 
system. An advantage of this feature is that the connecting 
line remains ?lled With liquid, thereby eliminating the 
problem of repriming the liquid feed system Whenever the 
liquid is replaced. Thus, the liquid feed system provides 
continuous service and immediate use Without the need of 
repriming. 

[0018] Liquid from the ?rst and second collapsible con 
tainers is draWn into the liquid dispensers via an intercon 
nection of connecting tubes, T-connectors, and elboW con 
nectors. A ?rst connecting tube couples an adapter 
connected to the ?rst collapsible container to a ?rst T-con 
nector. Also, a second connecting tube couples an adapter 
connected to the second collapsible container to the ?rst 
T-connector. Athird connecting tube couples the ?rst T-con 
nector to a second T-connector. A fourth connecting tube 
couples the second T-connector to a ?rst liquid dispenser. A 
?fth connecting tube couples the second T-connector to an 
elboW connector. A sixth connecting tube couples the elboW 
connector to a second liquid dispenser. 

[0019] In accordance With one aspect of the present inven 
tion, a ?rst connecting line couples, in ?uid communication, 
the ?rst collapsible container to the second collapsible 
container. Also, a second connecting line couples the second 
collapsible container, in ?uid communication, to the liquid 
dispensers. In a more detailed aspect of the present inven 
tion, the ?rst connecting line includes a connecting link 
adaptor having a ?rst portion and a second portion matable 
to the ?rst portion. The ?rst portion is coupled, in ?uid 
communication, to the ?rst collapsible container, and the 
second portion is coupled, in ?uid communication, to the 
second collapsible container. Also, the connecting link adap 
tor may be a quick-disconnect adaptor. 

[0020] In another more detailed aspect of the present 
invention, the ?rst portion of the connecting link adaptor 
includes a spring-activated shut-off valve that is actuated by 
connecting and disconnecting the ?rst portion to the second 
portion. Liquid is permitted to ?oW through the ?rst portion 
When the second portion is connected to the ?rst portion, and 
is prevented from ?oWing ?oW out of the ?rst portion When 




















