29 Septenber 2004 -1- LI QU D FEED SYSTEM CROSS- REFEREN TO REL
APPLI CATI ONS The present application is a continuationggg@Bg%ﬁx%é&@PS

Pat ent Application No. 09/102,858 filed June 23, 1998, which is a
continuation-in-part of U S. Patent Application 5 No. 08/701,788 filed
August 26, 1996. FIELD OF THE I NVENTION This invention relates to the
mechani cal arts. In particular, this inventlon relates to a liquid feed
system for dispensing liquids, typically liquid soaps. BACKGROUND OF THE

| NVENTI ON 10 Liquid feed systens for_dispensing |liquid soap and/or |otion
provi de convenience for the users HQI;BIE)B‘TEFP %%%T@\gm' -public facilities. In
addition to conveni ence, these systens allow individual users to dispense
an appropriate anount of liquid to address their needs, thereby reducing
waste and further elinm natRRGSTEFERENGEES JRLREIATEM APPLIGHEIONS i nt r oduced
with publicly shared supplies, such as, for exanple, bar soap. 15 A typica
liquid feed systemincludes a container for the soap and a manual |l y
operated val ve whi chherBpsepeanplicatipf iom corginyationsin-paripefifd.Sy Ratere . Applichtiog Nol y

t he container i ' t . the valve.structure. var,i ety of
such liquid di s orTess iﬁg?%%ﬁgﬁéhg%%&é% 3 é‘%‘%“%‘@?# REP:S: Q?*%“%MP‘E“%&B%
wash basins, Sa Nog08/01188 fidadsfauzustlty, 1986.pr ovi ded wi th every wash basi n.
Soap and/or lotion is provided to the liquid dispensers in a variety of
manners. 20 For instance, in sone systens, each individual |iquid dispenser
has its own supply container. D RIELBOFIHEYBNVSIION | i zi ng an i ndependent
reservoir per liquid dispenser, however, have increased unit costs and

mai nt enance costs. 29 Septenber 2004 -2 In another type of liquid feed
system a plurality Diisnvelsiofl relitésRe thS eleshaic! o368 MGArLIMMhiGinSnAG Llates to

container. In one sH?hdliqui feed system sonetines referred to as a
gravity soap a iquid Teed system for dispensing liquids, typically liquid soaps.

BACKGROUND OF THE INVENTION

10 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.

15 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,

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.

20 Forinstance, in some systems, each individual liquid dispenser has its own supply container,
Dispensing systems utilizing an independent reservoir per liquid dispenser, however, have

increased unit costs and maintenance costs.



system a liquid reservoir is nmounted on the wall abov Ly, Of
basins, with a liquid dispenser positioned at each bag?ﬁeg%g{b%gb%@ a line
fromthe reservoir. The head pressure 5 of the liquid in the container
above the liquid dispensers causes the liquid to flow by gravity into each
of the liquid dispensers to fill the valve cavity. Liquid is dispensed by
actuating an open-shut valve to enpty the valve cavity into the operator's
hand. When the valve is closed, the caviiy-is refilled by gravity flow
fromthe reservoir. Wiile this system works adequately when the reservoir
is positioned directly above the liquid dispensers, it is not 10

sati sfactory when thenstegaypeoi iquid Sepeysicni opledlitqtof Bquld disnses 4 envetl friem
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di spenser to adedigeilalispenses, ot theeamd levpl pdhaligpdistenset,os Kqud willnerfow fomA
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systens is that they fal t'd pro rde t he 11 quidin ah ongol ng manner,
nanely, they f aighificantiyrabuvedhe ba@bdispensersio ot @irdodund the avcesspiyddadprpisiug. of
-liquid for the users. Indeed, in situations wherein the |iquid dispensers
are refilled after they are enpty, an interimperiod exists where sone
users wll not be pravibdegniigurstionhwmieliges rferrek togs e wsler-thrsownigy sy spem, the
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reservoirs are comaingds coumplrdap peingle lineeor meiterin lingy that deeid dhe indiyigdselaympsatgpe

Sept ember 2004"liquid dispensers mounted above the counter. With this type of construction, the reservoir
is filled by removing one of the liquid dispensers and pouring the liquid through the liquid
dispenser hbusing into the reservoir below the counter. After the refill-operation, each of the

20  pump liquid dispensers must be primed by repeatedly actuating the pump mechanism.
‘ Typically about 75 to 110 strokes are required per liquid dispenser to adequately prime the
liquid dispenser to start pumping.

A problem encountered by all of the above mentioned current liquid feed systems is

that they fail to provide the liquid in an ongoing manner, namely, they fail to provide a

25  continuous and uninterrupted supply of liquid for the users. Indeed, in situations wherein the
liquid dispensers are refilled aftér 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.



-3 Although current liquid feed systems attenpt to proyj supply
of liquid, none of the current liquid feed systens adgresggﬂhb%??ggﬁe of

providing an econonical and continuous, uninterrupted supply of |iquid.

Exi sting nmultiple valve, single reservoir | Lsaqw d feed systens have several
di sadvant ages. The val ves are high cost, designed to withstand a high
hydraul i ¢ head pressure. The piping systemis made of costly netallic pipes

either inside the et
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a relatively unilgé Qﬁdédﬁﬁ)@%dﬂﬁ@ﬂi%Q&at%fﬂlﬁi%g%@bl’e@@aﬁlﬁﬁﬂlﬁmﬁérﬁﬂ@rmd ﬁle&%g
exists for a liquid feed systemthat does not require re(grlmn

liquid di spensefalyejdesigmeritetigs Srch $0§p,|qmmpy4ﬁmsln0wm@aﬂeﬁen ﬂmht}ymplabmthl

is replaced v, stem.t
~ di spenses thewﬁéﬁ otﬁﬁ? %@g%@ﬁ%ﬁ?ﬂﬁ@%ﬁrﬁ@ g‘baérplqegr%a ag‘ﬁlg?%ﬁlleég
BRI EF SUMVARY quiHEed dysteisd bablylthe supplymethen eryedivoaiis elpty! Titisphe Sedtmust
i nvention, there is.p a soap or lotion dispensing system of the
present invent .%ﬁ%@nﬁﬁﬁ@% faﬁffoﬂ%én‘i’mﬁﬁoﬁlsﬁ‘wl@émm&%‘@ @dpaci ty
cleanser reservoir in the formof a flexible or collapsible fluid
container. The «collapsible fluid container provides the cleanser to a
plurality of indivi dhlabn@iqaidfowddydbmmvedh@'p@actma@t@hmaenmmﬂ invdniverientayto be

attached direct to a a co nte support, with the, oap
or lotion di spéh%?rﬁﬁmaﬁsm%%ﬂ?& 2B %? ‘WiE‘ES?W%O%F]ﬁ‘B{ﬁE er?@sﬁ’%?mﬂ?
vandal resi st angelatively ﬁrﬁﬁemﬁﬁ?tﬁua 122‘?’9‘?1“‘”%“‘“’ useREFE ALY, aﬁééd@x%mffbﬂa Kuid feed

container may be positione t below the plurality of |iquid
di spenser punp§ystmné&qééﬁgaméreqmemmg gﬁhﬁqudﬁmewsmuﬁ@ea@pusapsnmted

fluid containerytoglhe, gk lelﬁidJﬁlreplec%H Horebe! PReed exists for a liquid feed system that

dispenses the lotion-type soaps that are common today over long distances.
BRIEF SUMMARY OF THE INVENTION

In an example embodiment of the present invention, there is provided a soap or
lotion dispensing system of the present invention is designed for use with a sealed, large
capacity cleanser reservoir in the form of a flexible or collapsible fluid container. The
collapsible fluid container provides the cleanser to a plurality of individual soap or lotion
dispensing dispensers, which may be attached directly to a wall, a countertop, or other
support, with the soap or lotion dispensing dispenser pump itself within a housing for
improved vandal resistance. In the example embodiment, the collapsible fluid container
may be positioned at a height below the plurality of liquid dispenser pumps. Inexpensive
flexible tubing connects the collapsible fluid container to the individual soap or lotion
dispensing dispensers, The soap or lotion dispensing system utilizes multi-viscosity, low

cost, bulk liquid soap from containers which provide a month's supply. Actuation of a



di spensi ng di spensers, The soap or |otion di'spensi ng s |
mul ti-viscosity, low cost, bulk |iquid soap from cont g?tﬁg&emva%rc?ﬁ@%rovi de

a nonth's supply. Actuation of a 29 Septenber 2004 -4 punp at the soap or

| oti on di spensing di spenser deposits the Iiguid directly into the user's
hand. The anount of cleanser in the collapsi'ble fluid container can be
periodically checked and the container replaced when the content falls to

a predeterm ne Y .cont aj ner ..can _be repl aced .periodi.cal on a
chedul eq i ni sl b BEAE RS e ARl fah SR BERR B uf mdus
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i n the cabinet, an access door for renoving a used collapsible fluid
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t, d I { . h binet. A |
P Ronnected t o7 el AREE R I\ RRERRSBRN G T B0 MO Aount ed

to the line, threadably engages the nozzle. In an alternative enbodi nent

the coll apsible fluid container y be placed . in a renmote room | n anather
enbodi nent, the soaﬁ)nﬁrm%bB&Fﬁﬂt @%ﬁ%i%&@ﬂ%@%§%%%&ﬂ%é&awtaﬁﬂ%| |
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fluid cont ai nerflusdipmtaines dndplacing anbw coltapsiblerfluidicmitaiet in thi eorstaipgrlsyppoithand a
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wall in a first room wth the collapsible fluid containef In a second

room and wit h alipfaatiigspibgdimientdhe endlapsiele dlnisl aantainehwaybeplacdtsn ssempotorodmt i on
di spensi ng di spensers and the collapsible fluid container in the second
room In yet another enbodinent, the soap or |otion dispensing dispensers
may be nounted on alcastiee embuditdent, (R soad bielptorhdishehding Gswasirairehountdeai 4 he
counter, or in a stgrage rgﬁan _rrg)gn,t ed at a hei ght below the height of the
counter. An exdfAbiasd Sesgppliing 1s&ehing theawally The sqap oy lefionissasing dispensesyyansbe s

of the present mdydkdinl LRall Shdvedt corBR Wittt collapBBletillid éorﬂ%ﬁer]s%@m‘t@ﬁg)%ﬁvl/ S

i ncorporated by reference herein. I'n dccordance*w th an aspect
 present i nvent itngountes med with theosmpplydine beldagdthe wall, or hidden inside conduits on the wall,

between the soap or lotion dispensing dispensers and the collapsible fluid container,

Alternatively the soap or lotion dispensing dispensers may be mounted on a wall in a first
room, with the collapsible fluid container in a second room, and with the supply line
behind the wall between the soap or lotion dispensing dispensers and the collapsible fluid
container in the second room. In yet another embodiment, the soap or lotion dispensing
dispensers may be mounted on a couﬁter, with the collapsible fluid container under the

counter, or in a storage room mounted at a height below the height of the counter.

An example embodiment of the soap or lotion dispensing dispensers of the present

invention is that shown in U.S. patent 5,476,197, which is incorporated by reference herein.

In accordance with an aspect of the present invention, there is provided a soap
or lotion dispensing system, comprising: at least one fluid container containing soap or
lotion, the container having an outlet; a first soap or lotion dispenser having a base and an
adapter extending down from the base, the adapter having an outlet to feed soap or lotion

from the at least one fluid container into the base, a first port and a second port; and at least



or lotion dispensing system conprising: at |east one
containing soap or |lotion, the container having an ou%#étepteg&tef?gﬁfsoap or

| otion di spenser having a base and an adapter extending down fromthe
base, the adapter having an outlet to feed soap or lotion fromthe at
| east one fluid container into the base, a first port and a second port;
and at | east 29 Septenber 2004 -5 one delivery tube, the at | east one

delivery tube |, L4 st
one fluid cont ?ﬁgg%ﬁ@%m%@ﬂ%laﬂg%t%%%@hg%éﬁ g%% ehs%gﬁcaggﬁltﬁ%(ﬂ%?
di spensi ng systoe“ﬂlermleaﬂ@n@ﬂmﬂeomalﬁﬁd@mdﬁmbp@mﬁﬂtéaﬂapteln di spenser and an

outl et tube, wherei the out iéat tube extends in fluid communication, A from
t he second port of ESS%B’E tl%éllaﬁ‘ansmmsafte@fm@héﬂ@@&%a sseRi AP | %5t lptien
di spenser. The §QRRPhnd & 'oaﬂet%ﬁep%tét& tl?e)/&k%gtub\éhﬁte?xﬂé‘ it} hgldf ddrrithuri 0RO

| otion di spenser  may include a manual Iy operable positive displacement
punp. The soap fiom |the secondi ppensfi Hy sdaptemnto veneiden of Hibe fsecend poap wxnkbtibhe
second port %Fﬁen transversely to a punping axis of the punp. The soap
or lotion disp system wherein one port may be | ocated above the

ot her port. The soauhegodpqtru&tbndd@éﬁﬂﬁg @ﬁt@ﬂ&t«&%m\ﬁt%ﬁt Bodpl\t 1868 HRpertsRY
be a continuous one-piece part he soap | oti on di spensing system
wherein the de|mazem91uﬂab@aa@naﬂxmerdtl@p@mnwﬁ;splag@nmtmm e tubes. The soap
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having a first oyrdpen tradversely kespuinpipitit sMhgPatpbl € to the first portion,
wherein the first Eﬁrtlon is.coupled, in fluid communication, to the first

tube, and the secondP$&rapisdotion dispsaping ystem, Wheirln ase e may deilesated gboverfhe
second tube; mnﬁ{ gﬁtthe first portion includes a valve actuated by
connecting and di sconnecting the first portion to the second portion

The soap or lotion dispensing system, wherein the adapter may be a continuous

one-piece part.

The soap or lotion dispensing system, wherein the delivery tube and the outlet may
be flexible tubes.

The soap or lotion dispensing system, wherein the delivery tube may include a
first tube and a second tube and may further comprise a connecting link adapter
having a first portion and a -second portion matable to the first portion, wherein the first
portion is coupled, in fluid communication, to the first tube, and the second portion is
coupled, in fluid communication, to the second tube; wherein the first portion includes a
valve actuated by connecting and disconnecting the first portion to the second portion
so that the liquid flows from the container to the second tube when the first portion is
comnected fo the second portion, and liquid is prevented from flowing from the
container, via the first portion, when the first portion is disconnected from the second
portion; and wherein the second portion includes a valve that is actuated by connecting
and disconnecting the first portion to the second portion, whereby liquid is permitted to
flow from the container to the second tube when the first portion is connected to the
second portion, and liquid is prevented from flowing out of the second tube, via the second
portion, when the first portion is disconnected from the second portion.

The soap or lotion dispensing system may further comprise a conduit strip

having opposing ends, a plurality of conduit ridges, and a plurality of conduit



so that the liquid flows fromthe container to the sec t he
first portion is connected to the second portion, andQP%ehté%e\é\egﬁévent ed

fromflowing fromthe container, via the first portion, when the first
portion is disconnected fromthe second portion; and wherein the second

portion includes a valve that is actuated b?"connecti ng and di sconnecting
the first portion to the second portion, whereby liquid is permtted to

fl f the c ' e | rs ryion is
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di sconnected frpomthe second, portion. The soap or |otion dispensing system
may further conﬁ‘?@‘%’éa‘&akgﬁ@t}h?Ogttlf?titbanqhﬁ@inﬁ pposing ends, a plurality of
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containing soap or lotion; a second collapsible contalner contalning sodp

or lotion, the andcihrdatcdabtpoebddiveryritbe mouplivgatiedlet commbwicationpthd Gnssér
than the elevation af the first .collapsible nt ai per, nd the at .|east
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wherein the first, so or lotion dispenser and the second soap or lotion
di spenser each Fe§iMAPEIE 2 manual |y operabl e positive

The soap or lotion dispensing system, wherein the first soap or lotion dispenser
and the second soap or lotion dispenser each may include a manually operable positive
displacement purmp.

The soap or lotion dispensing system, wherein each port may open transversely to a
pumping axis of the pump.

The soap or lotion dispensing system, wherein one port may be located above the
other port.

The soap or lotion dispensing system, wherein the adapter may be a continuous one-
piece part.

The soap or lotion dispensing system, wherein the delivery fube and the outlet tube
may be flexible tubes.

The soap or lotion dispensing system, wherein the delivery tube may include a
shutoff tee having a first portion and a second portion matable to the first portion,
wherein the first portion is coupled, in fluid communication, to one of the first and second
collapsible containers, and the second portion is coupled, in fluid communication, to the
first soap or lotion dispenser; wherein the first portion includes a valve actuated by
connecting and disconnecting the first portion to the second portion, so that the liquid

flows from the one of the first and second collapsible containers to the first dispenser
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ri dges, and a peeondlcotlgpsible camtrdoers andhthemthes end o€the conduit strip spaced further away

from the outlet than the one end.

The liquid feed system wherein the second collapsible container may define an
outlet and have a nozzle extending from the outlet.
The liquid feed system wherein the outlet of the second collapsible container
- may open downwardly through a bottom wall of the second collapsible container.
The liquid feed system wherein the outlet of the second collapsible
container may be located closer to a bottom wall of the second collapsible
container than to a top wall of the second collapsible container when the second

collapsible container is full of soap or lotion.



conduit strip connected to the interior surface of one, % r@é and
second col | apsible containers, one end of the condui t 2 fat&ht an
outlet of the one of the first and second collapsible cont ai ners and the
ot her end of the conduit strip spaced furthgr away fromthe outlet than
the one end. The liquid feed system wherei n°the second col |l apsi bl e

contai ner may define an outlet and have a nozzle extending fromthe
outlet. The liquid fe | e
contai ner nay open d%\%ﬁ%%&%ﬁeﬁéﬁb@ﬁg@o%%%%ﬁﬁl Fn&l?%?lﬁgglgeconghé %ﬁng

col | apsi bl e COrfblaﬂhBedSnnea'ﬁhg hhmmmdldﬁme ofthiseeatd &rthit thel doBapgibld @htaidbrstchebe
second col | apsi ainer may be located closer to a bottomwall  of the

l e
second col | ameg?C@dmcSH tﬁmﬁ]@fmyﬂa??t@%w&h?%ﬁe%&ﬂm@bYH@%%ﬁﬁ of the|tgpag. 1)

cont ai ner when n.
20 Sept enber 2004 BRRRE HALHERSLIERRAChBRGrkRs kil PO Sprbiag”
non- col | apsi bl elrdwexubloé theilinegwhémothe hellapmbleecdmmgerklane&mpm thereapt Agthepf

this feature is_that, th S|ble containers c aced i
substantial ly &H‘?‘Waﬁ‘eﬁt %Hr‘\lﬁe{“ﬁ ?\1 Pﬁlﬁ@ & ?ﬂi‘f’f instut
tubing. A furtlﬂ\ee&ma%a{la@eﬁv@g%tmﬁe%% ﬂaeé !ﬂﬁﬂﬁhé’hr% sﬁﬂpb{lﬁgﬂﬁﬁﬁﬁélﬁg

the liquid frombeing conplete drawn out of the |'inhe wh

col | apsi bl e coﬁwaﬁnéi@wammoéﬁpaywkmhbméﬂyweﬁmﬁﬁhamomel|nlnating t he probl em
of reprimng. Also, the collapsible containers of the instant invention
can be of varying volunetric sizes, thus allow ng the soap or |otion

di spensing systemto accommopdate a nultitude of space configurations. 29
Sept enber 2004 9 O her features and advantages of the present invention
will be set forth in part in the description which follows and
acconpanyi ng draw ngs, wherein the preferred enbodi nents of the present

i nvention are described and shown, and in part will becone apparent to
those skilled in the art upon exam nation of the follow ng detail ed
description taken in conjunction




5 with the acconpanying draw ngs, or nmay be 1earned by act i
present invention. The advantages of the present inve?§§8ﬂ’E Hﬁ&? géoé eal i zed

and attained by neans of the instrunentalities and conbi nations
particularly pointed out in the appended cl ai ms. BRI EF DESCRI PTI ON OF THE
DRAWNGS FIG | is a perspective viewillustrating the liquid feed system
of the invention with O the collapsible flugd contai ner nounted in a room
separate fromthe wash basins and |liquid dispensers. FIG 2 is a view
simlar to that of FIG | with the collapsible fluid container nounted
under neat h t he count e@theFfe@ure3 andsadgmtagas a’n@panlessmd:tvbmmahvﬂvbm ffth itRrt in the

preferred enbodi di. spenser. an enl arge
sectional view o;@ Q&Pﬁg déhdtg }sfévgsnagg?cc? mg Hmﬁ%awgf Wélerlei“ﬁlée pﬁefﬁ"‘?flfemlgP%meEt.s
FIG 5is a view (g]t}mptacnt irgeltthose dofcrib¢dEnd sHovahd 2h pairttviill b&Rmelagipbiraht to those

di spensers nount eg..,.on the counter e and. the col |l apsi bl e
fluid contai ner rf%ﬁlﬁ & ”?‘&B?Wés‘f‘wa?#eﬁﬁ‘ﬁ?%ﬂ’mgé ?qggﬁcn%“qnéﬁ‘ﬁﬁmé’mua?%‘é‘a
view of a ports omnﬂfthﬁcﬁomﬁnnyimg\dkamgngshﬁ hdyHeddarrall bP Pradiice ol ehe fr@bhaREhRSE
fluid container aﬁ\c gu ort%tbtgx i n the cabi net. 29 Septenber 2004 - 10 FIG
7 is a schematic © B S, LMERHOB AL 'ie‘f]r\?%dnf“}do‘ﬁ"awefl By peseps of ther st

and second col | anlﬁnufmbﬁalﬁﬁﬂhr&i d&ﬁfbmaﬁd;r@-paﬁciﬂ&rlja]ﬁbuﬂécﬁiﬁaﬂ ende@WainRartially
in section, of an adapter including a piston utilized he present
invention. 5 FIG 9 is a perspective view of the pi ston of FIG 8. FIG 10
is a schematic view of anot hersrapboHsSTRMTION OF THEWRA RS system of the
present invention, particularly illustrating a series-bag liquid feed
system FIG | 1 is a schematic view of another enbodinent of the liquid

feed systemof the  piG. 1 isa perspective view illustrating the liquid feed system of the invention with

=]

0  the collapsible fluid container mounted in a room separate from the wash basins and liquid

dispensers.

FI1G. 2 is a view similar to that of FIG. 1 with the collapsible fluid container mounted

undemeath the counter.

FIG. 3 is an enlarged sectional view of the preferred embodiment of a liquid

5  dispenser.

FIG. 4 is an enlarged sectional view of a liquid dispenser taken along the line 4-4 of
FIG. 2.

FIG. 5 is a view similar to those of FIGS. 1 and 2 with the liquid dispensers mounted
on the counter adjacent the basin and the collapsiBle fluid container mounted underneath the

J  counter.

~ FIG. 6 is an enlarged view of a portion of FIG. § showing the installation of the

collapsible fluid container and support box in the cabinet,



present invention, particularly illustrating a second ld_apsi bl nt ai ner
wth a conduit strip. 10 FIG 12A is a sectional view ggslteﬁge%’éb&gﬂgf

col | apsi bl e container and conduit strip of FIG 11. FIG 12B is a top plan
view of the conduit strip of FiG 11. FIG 13A is a schematic view of the
enbodinent of FIG 1 1 with a nodified liquid dispenser and second
connecting line configuration. 15 FIG 13B is a schematic view of the
enmbodi ment of FIG 13A with a nodified intl@rface between the first

col l apsi bl e container and the first connecting line. FIG 14 is a schematic
vi ew of anot her enbod] t of the liquid feed systemof the present,

i nvention confi gur ed(gg(g?c}misﬁ’@mﬂf ‘ifﬁj‘q&dé—%"é‘ﬁlfﬂ?%%tﬁ? inypntiop avithi beth afitstand
illustrating a ssentesikdarlelcbshsd. feed systemwi th a withdrawal tube
positioned inside of the second 20 coll apsible container. 29 Septenber
2004 FIG 15 is an enlarged cross-sectional view of the w thdrawal tube and
tube support of Fl Grid.4.is b Sevalibihl b3wd Mleefor | hodineat of
FIG 14 with a nodified liquid di spené%éﬁgﬁgm;ség{g%lﬁgp%o%%%%ﬁﬁlgﬁpggg%g
configuration. S"ipadin thepresent pvertipdnmt i ¢ vi ew of the enbodi ment of FIG 16A
with a nodified interface between the first collapsible container and the
first connecting |ine. DESCRI PTION OF THE PREFERRED EMBCDI MENTS One

enbodi nent of® a | i quFtf Pdegiresspsetamviey HitherionnfEL&M: i nvention is
illustrated in FIG 1 installed in a washing room 11 and a service room
12. The washing roomjncludes 10 a conventional counter 13 with basins 14
and 1iquid di spenser 81G:30 ise schematisyiey) o apothgr gmbedimentiofaliquid fred spoierm of Baed
in a support boxrekdntidvedtith, Se@icila619 i @RMing 3B&ick-SaFReEL G sl the [iquid

di spensers via a flexible line 18, typically plastic tubi'ng. The
collapsible fluid container is |ocated at an el evation below the liquid

di spensers. The |ineriA$1 & sthenlatighibw oA &f@gﬁ | ’
connection to the collapsible fluid cont g?jﬁlreerxl%g%??ee s&ilh}dgg‘?%}%%rgf thgach
of the |iquid diPSSEREFRIopREiTHATHHEsEHngAspend whlapsihle qontpinepwith aueadyitstirent | y
preferred

10 _ FIG. 12A is a sectional view of the second collapsible container and conduit strip of
FIG. 11,

FIG. 12B is a top plan view of the conduit strip of FIG. 11.

FIG. 13A is a schematic view of the embodiment of FIG. 11 with a modified liquid

dispenser and second connecting line configuration.

15 FIG. 13B is a schematic view of the embodiment of FIG. 13A with a modified 7

interface between the first collapsible container and the first connecting line.

FIG. 14 is a schematic view of another embodiment of the liquid feed system of the
present invention configured according to the present invention, particularly illustrating a
series-bag liquid feed system with a withdrawal tube positioned inside of the second

20 collapsible container.



connection for connection 21 is that shown in U S. pat 4, 564 whi ch
is incorporated by reference herein. In the enbodinen?gsﬁPﬁgﬁPS%Q , the

| i quid di spensers 15 are nmounted on the wall 20 of the washing room 11 in
positi on above and adjacent the basins 14. The line 18 is 20 positioned
behind the wall and is connected to the liquid dispensers, as is shown in
greater detail in FIGS. 3 and 4. The line yyuns up the wall and above the
hung ceiling of the washing roomand onward to the service room 12 for
connection to the collapsible fluid container 16. Wile two liquid

di spensers are ill ustAi@tigds arl dARrdell GdbsChed:RRE V084 HB vhthdEAR 6 Mﬁ%e‘éﬁaﬁf&none
| i qui d di spenser g wth nore than two if desired. 29 Septenber 20 -12
An alternative dgﬁg'gﬁ%ation of the liquid feed system 10 is shown in FIG
2. \Were appropriate, the sane reference nunerals are used to avoid any
unnecessary duplication and description of simlar elenents already
referred to and descHlBe@lappschematic it the embodimentaf FifE.114tydt axiatiffed tiqtide
col l apsi bl e fl uigs ' {DQ; I.Sipositioned below the 5
counter 13. In théﬁgﬁaggﬁﬁgﬁégmg@&%%?ﬂgﬁﬁégkafﬂénd 2, the support box 17,
17a, respectively, rests on a shelf, or in a cabinet, wth or without a

| ocked door, pr on a h rtd : t 1 ired. .The pr ntly
preferred errbsgdi ment @g(?' 1t%)lki;}eﬁllai g&ﬁ‘%“%“&?%‘a’eﬁs@f&?@?‘%&? ﬂdﬁg r1§ e‘ﬁfﬁ} %Upgfe%lﬁl

in FIG 3, howeveierfacstbhigreenthafirsyenllapsibneonfagrer arfighd firguiodnediimgiéreser may be
used. The presently 10 preferred enbodi nent of the liquid dispenser is that
shown in U S. patent 5,476,197, which 1is incorporated by reference herein,
The |iquid dispenser 15 oDEBCRIPT3ONMH THIEBREFFRRED EMBODIMENEKSEMENt punp 28
which is manually operable or electrically powered, as desired. The liquid
di spenser includes a casing 29 which is nounted to the counter 13 with the
posi tive di spl acenenOnpempodiherposd iquidtes syfierd 16 bERY fes3ft ivbehilbd ks ARseSTinNg

35" b £0UT o THBaR LUl AL T SHE B, PR s sl
tube by a fakt ereron8itional counter 13 with basins 14 and liquid dispensers 15. A collapsible fluid
container 16 is positioned in a support box 17 in the service room, and is connected to the
liquid dispensers via a flexible line 18, typically plastic tubing. The collapsible fluid
container is located at an elevation below the liquid dispensers. The line has an airtight cap
or other connection 21 for connection to the collapsible fluid container, and feeds liquid to
15 each of the liquid dispensers through one or more tee fittings 22. The presently preferred
connection for connection 21 is that shown in U.S_ . patent 4,564,132, which is incorporated

by reference herein.

In the embodiment illustrated, the liquid dispensers 15 are mounted on the wall 20

of the washing room 11 in position above and adjacent the basins 14. The line 18 is

20 positioned behind the wall and is connebted to the liquid dispensers, as is shown in greater
detail in FIGS. 3 and 4. The line runs up the wall and above the hung ceiling of the washing

room and onward to the service room 12 for connection to the collapsible fluid container 16,
While two liquid dispensers are illustrated, the liquid feed system 10 can be used with one

liquid dispenser and with more than two if desired.



The positive displacenent punp 28 includes a cylinder g ~and .a pistfon 39
that slides wthin a piston cavity 40 inside of the c ??ﬁﬂ@FWeABQE ing 41
is positioned within the piston 20 cavity. A first one-way valve 43 is
positi oned between the inlet tube 30 and the spring. A second one-way
valve 44 is positioned in the end of the piston nearest the spring. The
first and second one-way val ves may be conﬁgqtional i n design, such as a
duckbill valve or a capsule valve with head hol ding capacity. In
operation, noving the piston 39 downward, as viewed in FIG 3, forces
liquid from 25 the piastRemARY bdnYighQi U iR QRes L ve
44 and a passage 51 through the p?stén into the ué%%mgﬁﬁgﬁlﬁmﬂﬁ@§?¥h ere
pressure on the FPECBIAY Sesanesience numeraiare yigd Wwhveid wwsin@eSap depthetion2Qs
-13 the piston upeesighish GWimGarleletithd AL LR | - h. theginbe
tube 30 and into the piston égbity.ffa ?ké ??%??&g%§¥%£§9#§‘%eg Q“ET%g
liquid di spenser SYBPOFOOY hEa foF e epitapsible Bnidicontaing I6dpatishevm s miitieneddRlbw the

di fferent  emsodicomiirss, AR chibSaiSEMESAY I Ra 2 GaRable :

nodi fi cation. For exe{rrpl e gn_ot Her_ i %ﬁ%’%ﬁ?ﬁe}n@d g’ftﬁeésu]i) |°§?ff”6llﬁﬁ7s"p§ﬂ§8ﬁ”ely»
confi gured accor dfHgPn %Sf{ekeﬂrpﬁ @sedinet] wigle ot wishout 8 lecheimpor, lor ofrlafwthet . artihe lop
appropriate, theogarRsdRises.ence nunerals are used to avoid unnecessary
duplication and description of simlar elenments already referred to and
descri bed above. In the alternative enbodi mrent shown in FIG 4, the liquid
di spenser includes a Theydsaily prdstedImBoiWhd ! : 30 at one en
for connection to the line 18. The casi ng itgf%glf%{%%pgg%gghfﬁlg%ﬁ mﬁ?fa'g/i th
the inlet tube pYsilf:dhedeven olpr coplgvratignaier thaliquiddispander majHie uewid Thofredehrty
line is fastenedpRirembdditin bttheidYd BsfAst in0S, SR8 g 9, mpunt ed
on the wall by tqggle bolts nor scr“igy\_/vs %ﬂ;e otﬁgg?gégﬁjérg'spa%g{%%glﬁy’gﬁﬂ in
al i gned openingsméﬂmﬂW“Fﬁﬁﬁﬁﬁ%ﬁﬁﬁfw&ﬁu al i gned openings 35 in the wall. The
openings are parallel with each other and perpendicular to the wall. 13
Each liquid dispenser_15 includes a positive displacenent punp 28 which is
manual |y operable orn’élhéﬁlfirdis_eedls‘ff)}5@5@5—?-@&,101‘&@3 dlpssitive displabestont siuive J8ostiith ve
di spl acenent punfs niRyally@pedbleioflbibblriRMTRoREeR & ALHEE, PHRASaGN §uadine

posi tive displacenent_punp includes a
casing 29" which is mounted to the counter 13 with the positive displacement pump

15 positioned in a sleeve 36 within an openixig 31 in the counter. The positive displacement
pump also includes an inlet tube 30 for connection to the line 18. The line is secured to the
inlet tube by a fastener 32.

The positive displacement pump 28 includes a cylinder 38, and a piston 39 that slides

within a piston cavity 40 inside of the cylinder. A spring 41 is positioned within the piston

20 cavity. A first one-way valve 43 is positioned between the inlet tube 30 and the spring. A
second one-way valve 44 is positioned in the end of the piston nearest the spring. The first

and second one-way valves may be conventional in design, such as a duckbill valve or a

capsule valve with head holding capacity.

In operation, moving the piston 39 downward, as viewed in FIG. 3, forces liquid from
25 the piston cavity 40 out through the second one-way valve 44 and a passage 51 through the

piston into the user’s hand. When the pressure on the piston is released, the spring 41 moves



c'yl inder 38 with a piston 39 sliding in a piston cavit t he
cylinder. The cylinder includes a cavity wall 53 wt h¥9;é%p,oﬂi°ﬁ?288%2

spring 41 is positioned in the piston cavity. 20 A first washer 42 is
positioned within the piston cavity between the spring and a first one- way
val ve 43. A second washer 45:s positioned within the piston cavity between
the spring and a second one-way valve 44. A seal ring 46 is positioned on
the cylinder for scaling engagenent with the interior wall of the casing
29. Another seal ring 47 is provided in the piston for sealing engagenent
with the interior wall of the cyllnder A fastener, such as a 25 screw 48,

provides for cgnnecting t psSitiV ac t sing. A pin
20" 15T xed | MM gIER R ER e R i I BPvabt R e 3B ap St e
permtting sli gise@ cabintiethpfist are-way vatviaél.cyl i nder vvh| I e limting the piston
travel and preventing piston rotation, thereby keeping the soap outlet
downwar ds. 29 Septenber 2004 -14 in operation, noving the piston 39 inward
or to the right as Vhelipit dispchicts]S 4f he preerms invéntiguiscapablyrftotier pidgiffmentavi ty
40 out through of second on v, t he

pi ston into t hé™ Eg‘gV”%t ng\% %{%i“?e wérd %r@%%ﬁ@gﬁg?c?%éd stg%ugm:lrs

rel eased, the cm}bod!mgnt@[ahnv@@snchﬂr pinfigwed ascrrding ) thetpoesery invengion isghowrd iswed i n

FIG 4, which ki P“vﬂxﬁé@p:%#aﬂ%dsam%ém nlulnga bt 4 &sm M,bldt.ﬂﬁccl-,ga&@t t ube

30, through thé opening e cavit cyl i nder 30, and

t hr ough the fi rduplicstien mymaptm of sinfilat q!men@ afspady mﬁerca\w W dcssn#éébNe i quid
di spenser 15 does not operate with gravity flom/ a construction of the

| i qui d di spenser for Ereventlng | eakage at gh head ressur S |s gﬁm

required. The i qui értoerlsmativssmbadimgnts é‘é%Gh“agmé{q‘l‘%

construetion. Thgne¥d bWRAGH indé tedrBoRI $hOndIBr dhnbBtiyn hﬁh@hﬁéta C'I'l{m:]a.dﬁgjnpar ts
and the rest of the entire pom%l ve dis Iacerreaa LU, g U|re§_h oraly t he
spring 41, \asHaguatedon thpnvall2Qavith the aFi}lé(’é‘ ig afl gpehing ALjn Uy B :
and the retai @ 156 isTiktchSd aiie pildiltuﬂagby dheceast. ngmcaﬂ;mgtxsmbﬁnuﬁhouﬂedvabe made
froma high stren teria n

casi ng typical Ih]tgg?n’(’?ﬂnﬁ‘b%‘”bﬂ’sa"trgﬁcﬁdgensﬁgpofﬁﬂ%wf He"d‘%‘r EIEBlct and
15 strength. Aldn@rafigiddveleyingsa3dpimthedvalt r Dregopphiags arc pmat!@nwthl eacly omtechdf or

t he casing.

perpendicular to the wall,

15 ‘. Euch liquid dispenser 15 includes a positive displacement pump 28 which is manually
operable or electricatly powered, as desired. Also, the positive displacement pump may be
a liquid pump or a lather pump as desired. The positive displacement pump includes a
cylinder 38 with a piston 39 sliding in a piston cavity 40 inside of the cylinder. The cylinder
includes a cavity wall 53 with an opening 52. A spring 41 is positioned in the piston cavity.

20 A first washer 42 is positioned within the piston cavity between the spring aud a first one-
way valve 43. A second washer 45 is positioned within the piston cavity between the spring
and a second one-way valve 44. A seal ring 46 is positioned on the cylinder for scaling
engagement with the interior wall of the casing 29. Another seal ting 47 is provided in the
piston for sealing engagement with the interior wall of the cylinder. A fastener, such asa

25 screw 48, provides for connecting the positive displacement pump to the casing. A pin 49
is fixed in the cylinder and rides in a slot 50 in the piston, permitting sliding of the piston in
the cylinder while limiting the piston travel and preventing piston rotation, thereby keeping

the soap outlet downwards.



The line 18 is typically a flexiblée non-collapsible pl aégeﬁteﬁ'ﬁg%ir%oﬁmi chis
readily installed after the walls of the washing and Sérvice ro0ns are

constructed. In the enbodi mrent shown in FIGS. 5 and 6, conponents
corresponding to those of the earlier figures are identified by the sanme
reference nunerals to avoi d unnecessary 20 duplication and description of
simlar elenments already referred to and desgfi bed above. In this

enbodi ment, the liquid dispensers 15 are nounted on the counter 13, and a
cabinet 55 is nDunteg underneath the counter for receiving the coll apsible
fluid container 16 andnpprentiosupporg thbpixtod 32 inaa of &Rl | oar
56 with a | ocki ngndu?&ﬁmz i Sontsol | 51%% access téﬁhﬁge@?:% idgfé?gfgsgfcﬁs
this enbodiment, as illustfated )08 ! ughythe; serondeongovay yalva i prsth mwsagth 61

support box 17 f@iougiohmpiston omo theutehehadl Mapsineifvatd My ORLRIAGS 1 16). Tge
5 of a mating capasé:i

line 18 is conne h d 29 Septenber 2004 -15 o
and the opposi ngqiéﬁ. rl%€4tt)ﬂ§vc§ﬁ eiphszoncoéfgwﬂr‘ﬂ?%taﬂ]ﬁﬁP‘S/Vi@YFééIQBKiﬁh@hiplolzxzﬂicm.draws
Whil e any noz#A e lmﬁtﬂﬁmthnyn@mhmghbﬁim&ti:ﬁﬁez_ae,ckh_rohE}?thPB%%ﬁ-}%tézw?{%ef = re%ln

. ce

nozzl e and matings ¢ ke those of connection 21 1n FI ‘Perer
to FIG 7, an al terong{gicglén%gr oﬁri‘dr?g??ﬂ‘g}bﬁhe ISt PREGYRY Vebved3 éye themistad cefitt he 5

present invention is shown. The liquid feed systemincludes a main
reservoir 102, an au%%é&g chFdserVOi{)iq]ﬁOA" a. connecting line 105, and two
liquid di spensers 15. The natn I eseryolPeSHILonerEs Withesavity Sawt anenstOigtinanfiteg a

top end 108, a bdiavidisperderifod frevemrite Raiigt biaNpH Héﬁ@ﬁﬂe%ﬁre;%ot eguipgdac,thi ¢e,:4t he

main reservoir i %isgaﬁértl ?B@lg at,an el evati on bel ow the el evation of TERE

liquid di spensers 1b A fiFer T 5357951 sinplg fensraaion. The ¢sdindkr 38 es@piston BRI n

10 the carton? TH&EYbewlasinmiohiet pais andxhestiodifie aﬂf&éﬁkiti%&sﬂ&gm@m%{n&gﬁg x%ﬁﬁi}eest
ntal ne

nozzle 117 throu i i Qqui,d fromthe first collapsible c
passes. The outl g{ﬁynoz;flgg %fé%}ﬁﬁ%@d%’r{“’? RS- *Earaltss 434 esal iyesdént atd teal

means, whi ch per Fitaininheerdw $&4andpirt 4%t nozzle to rotate to achieve any
desired orientation, e.g., vertically or horizontally. The carton 107 is
made from heavy cardboard, or any other material suitable for 15
supporting therein a Thalchsing@@itscibstioaidibe tadd fiorh B Righ BRI FeAdrial {oP61uERIMhapOdY

of the carton i Sduetovandalism. The casing typically is chrome plated die cast zinc for both durability and

15 strength. Alternatively, a plated strong plastic material is used for the casing.

The line 18 is typically a flexible non-collapsible plastic tubing which is readily

installed after the walls of the washing and service rooms are constructed.

In the embodiment shown in FIGS. 5 and 6, components corresponding to those of

the earlier figures are identified by the same reference numerals to avoid unnecessary

20 duplication and description of similar elements already referred to and described above. In
this embodiment, the liquid dispensers 15 are mounted an the counter 13, and a cabinet 55
is mounted underneath the counter for receiving the collapsible fluid container 16 and the
support box 17. The cabinet has a hinged door 56 with a locking latch 57 for controlling
access to the cabinet.

25

In this embodiment, as illustrated in FIG. 6, a nozzle 60 is carried on the support box

17 for connection to the collapsible fluid container 16. The line 18 is connected to one end



rectangul ar, al though any-shape which facilitates stab storage,l
suitable. I sonme enbodinents, the carton further inc#ﬁ&ggteﬂ%%éﬁﬂeﬁ‘le 119

whi ch is disposed on the top end 108 of the carton and a detachabl e
box-end (not shown) for protection of the first outlet nozzle 117. 20 The
first collapsible container 114 is made froma sturdy plastic material,

al t hough any nonperneable material is suitagl-e. In addition the first

col | apsi bl e contai ner can be made from "bacteria resistant” or

anti bacterial material such that m crobes, spores or other gerns or
bacteria do not cHldthajiag eapfi2t #ridrihet dppodingpuid df thd hietif dap thrahtl AL R

container | 14 i swg@WeGLLH 4@ ndudd LishPut let nozzle 117, wth a gjZeém%zll%"st
outlet |ever control vgl ve fngsﬁcéncags a)éﬁcuél (P61 e Biply Prfsrredinazale onsl ratiagown

in the art. The f9Pp &t thage pleondegtier2lcofi@.dl val ve controls the flow of the
liquid fromthe first collapsible 29 Septenber 2004 -16 contai ner through
the first outlet nozzle. The first outlet nozzle is coupled to an outl et
122 of the first col MifhséfblencecofiGar,nelterextige emtoMin®ed ot Nguid RBEssSmBIELET OM

sturdy material, Sdgh ; byt not L m.ted t | astics or netal’, although
any materi al capaItJEI'Q of A TP n L%%“lgfﬁ&sgﬁ‘em IMchidesdd maincigsenepir 102, an
| oti on-type soap ag¥iliay kreerveir M4, arornging tise N[ 2106 GOUS dihAtRY er i s
suitable. 5 The auxiliary reservoir 104 is disposed bel ow the main

reservoir 102 and includes a second coll apsible container 115, having a
second outl et nozzl e THgnaimiteredddnhcudtsdaapsin0RhavERRkH NSl ogglggt)t{oglee{lg egend
e

outlet nozzle arg,ofnibs; e as. used i.n the.nmain reservoir.
second col | apsi bl e cont afﬁﬁm%{e@e@n %r(a)z;?tmﬁ, CAEREETYIS Rpsitigpedhanslisyatdon belave

repl aced | ess offeelvatiaef thilbnid digtnweslib apsisbbotapal @hfasier 144s diHB6 aWRink, and
auxiliary reserveklgt I Qn shel vin r any other type of storage
unit to protect th_g rf‘g{ﬁ[hgr?%%gﬁ)?% ?egrafa?c@ls%ﬁt]\?‘gﬁlgﬁ‘?lﬁgfﬁt OH@ﬁtﬁ@zzgi Y shroegh or
falling over. Typhishliayd fromghedusticbliapsiyle cassinios phssesi Thauas@dzAA6t WoERd Wohe
shel ves such thagarol ohift : nd the main reservair resides on the
shel f (not shown) above R{‘ﬁé%glhgl ?laet?nﬁ’ vp}:“glé?e%ft&'?ﬁrf"rf’é‘ﬂﬁ%”éeftoﬂmfﬁt%aﬁ@e\‘mi n
and auxiliary re&¥dgesred srigftationse.g. hertivallnor Hoeisesalgi r t 0 be repl aced when
enpty without affecting the supply of liquid to the end users 15 as the
auxiliary reservoir continues supplying additional liquid to the users.
Preferably, a The carton 107 is made from heavy cardboard, or any other material suitable for

15 supporting therein a full soap container. In one embodiment, the main body of the carton is
rectangular, although any shape which facilitates stable storage is suitable. In some
embodiments, the carton further includes a handle 1 19 which is disposed on the topend 108

of the carton and a detachable box-end (not shown) for protection of the first outlet nozzle
117,

20 The first collapsible container 114 is made from a sturdy plastic material, although
any nonpermeable material is suitable. In addition the first collapsible container can be made

« . . . . . .
from “bacteria resistant” or antibacterial material such that microbes, spores or other germs

or bacteria do not cultivate within the liquid.

The first collapsible container 114 is connected to a first outlet nozzle 117, with a
25 first outlet lever control valve 120 such as an on/off valve, which is well known in the art.

The first outlet lever control valve controls the flow of the liquid from the first collapsible



second outletipever control valve 121 of the auxiliaryzé E&%ﬂkﬁgobi
provided, remains in the open position at all tinmes, aSt auxilrary
reservoir need not be changed. The first and second col | apsi bl e containers
114, 115 can accommodate any volunetric size. In one enbodinment, the first
col | apsi bl e container stores about 12 liters of 20 liquid, and the second
col l apsible container is smaller and stores, about 3 liters of additional
liquid. The volunetric size of the nmain aﬁdlaUiniary reservoirs 102, 104
islimted, in part, only by practical considerations, such as, for

exanpl e, storage, §| nd ight of the | n ngd auxiliary reservoirs with
then})i qui d. male‘\’/%‘?a?“%é%{/"“\%gﬁ??ﬁ% Ogtiﬁeig%zzggﬁh%%ﬁs'\afl’éﬂft OzZle)s yRFRisdrP A ORIEhIRRy i ng
liquid to end usefithe first coildpsiblelcentaidd, An, bychapliey anivimids fBLMIr@Omierid, RecHaks! St
and second outl ef .nozzl. 117,.. 118 he first and cond .col | apsj bl e
contai ners 114, ﬁ%ggtzl?l%%%éoc‘fjl?s\% (ilr.me\%’tahhc?ué %I}yéﬂaé@ap%?péﬁ@fl}éf‘m?tﬁ@%%?%r

i ncl udes a housi hqpids26ch aahdioa-typie stapror ARG sindilaelifuddsThor@vidcdGs fAasSwaker is suitable.
substantially cylindrical portion 130 having a first end 132, an opposing
second end 134, and a barbed 29 Septenber 2004 -17 outlet 135. The first

end of the cyiindri cdhepoiilidrpresérsoinfies dispdsdddeBivaRtndiOres@eali M2 chdBelhiidsst OF
second outl et nogzzl 7...118. .Th irst end further includes a 3-shaped
channel 136 that S7é|°93n cé%aﬁfl}’lﬁﬁ?rgﬂn?rglgr’h%vé’?g\?ése%‘{m%?)‘f t R9Zf ﬂlslg.ge ieﬁor‘ld(ﬁ?lllﬁp&&e
bayonet -t ype conmatineoamdsheiectriiatutittnezzlagdapt he samncygd dshesd inlie hiik sder0bir.

second outlet n | e ar,e coupl ed together..The second end.of ., 5 the
T o0 Bl b R A Fot b ot B SpBB BB R EPESS 168 ¢ he

cylindrical portion FOF 178
adapter 124 ext esftts tHandim firkieokapsibradosnider134. e rdiandaykilingt rése@bir1es plaea 130

of the housi nd includes a [ | ow dy 142 having a.bore 143 _and an
out er bar bedmsgurll%l gscl:lglwfﬁﬂﬁ m’fﬁ%eri Y ? igtgrra geo'?‘q?“rf}émﬁcﬁﬁ’ﬁgﬁmc?ﬂ& pdlianyerenpds frgm
fl ared opening Ui distabedwrdellisg beomaTgpitdlly, ihataexilioy raérvéine saded Belve&atwo

et t usi ng

portion. The cylj i cal rtign and.10 the barbed outl he h

are manufacture glgggasu%nq“?grmf rcbiccé%eap d '?f'ﬁ@a'ﬂﬁ?SEIP’D’BgF‘S%Sc?H ﬂéeﬁpﬁg@%t Sg%"ég PPt es

coupling to a plthsbhwdligyiteeervddt M usasfibatiehcmsf hgluailiafneserv@irs Sl thd RAIAS

capabl e of securj tube 1o the adapte S . as a clam, however, are

al so suitable. \Ajf{bgm?ret g? reeﬁ%(éedamse 0 e?gtgll—’?ébutgﬁg %ﬁ%aﬁisgﬁpbngaﬂgﬁit%\@fa ERfbusess

shaft 148 hald ngsdberuniiadyFeservoir continues supplying additional liquid to the users. Preferably, a
second outlet lever control valve 121 of the auxiliary reservoir, if provided, remains in the

open position at all times, as the auxiliary reservoir need not be changed.

The first and second collapsible containers 114, 115 can accommodate any

volumetric size. In one embodiment, the first collapsible container stores about 12 liters of

20  liquid, and the second collapsible container is smaller and stores about 3 liters of additional
liquid. The volumetric size of the main and auxiliary reservoirs 102, 104 is limited, in part,

bnly by practical considerations, such as, for example, storage size and weight of the main

and auxiliary reservoirs with the liquid. However, any varying sizes conducive to

conveniently supplying liquid to end users is suitable.

25 An adapter 124 is mounted to the first and second outlet nozzles 117, 118 of the first
and second collapsible containers 114, 115, respectively. With reference to FIG. 8, the
adapter includes a housing 126, and a piston 128. The housing 126 has a substantially
cylindrical portion 130 having a first end 132, an opposing second end 134, and a barbed



nmount ed at one of the opposing ends of the shaft. The ft, incl f our
ribs 152 that conme 15 together at their inner ends to ?ggﬁPPHEE§2@§ of a
cross. Each rib has a first end portion 154 that extends |ongitudinally
fromthe plug 150 and has a wdth slightly smaller than the radius of the
bore 143 of the barbed outlet 135 such that the first end portions of the
four ribs form a cross-shaped first end pog4ion 156 that fits within the
bore of the barbed outlet and provides flow passages between the ribs

t hrough the barbed outlet. 20 Each rib 152 also has a tapered portion 158
that flares out buwiniNernt fiksténd@nthe PAMLEHAN pordRdis oﬂ-c}ﬂ%n% ﬁ'é{z%& @Ptfc:éﬁgﬂxg%gt LPns

e

forma cross-shaped t{apered portion 160 that mates w ared openi ng

146 of the housi AFCAPBICHIFHREY, | Badhe fustend duthsr ingladear f-yhapsd hathieh P éshois der
portion 162 and gorFReRAd: RREvPLhbIRDid 0% to%ﬁg(ﬁ\gfbn'eﬂyﬁé (Qinﬁ&’tioﬁ‘ s&%rthzﬁghé‘]?es
g Shou

is |located betmeg& and engages the radial extendin er portions o
the ribs and the®3Ristngreithzthe s on segonskoutletmorrdn ase eryPledtogtthy. Theseppnstepdof 28

towards the f5rStheeprhdkidd pofioh Aeme ¥ idddii w4l 1490rtion 130 of the housing.
29 Septenber 2004 -18 The second end portions 164 of the four ribs 152 form

a cross-shaped second end portion 168 that closely fits wthin the

cylindrical portion 18Q waftel BupPSIMG: éd%&e@mcxaﬁ&vﬁcﬁﬁ%gé Wi AP PR the
|

between the ribs and the cylindrical portion. The glug s a disc-shaped
menber that fitsCXAnHTaParien 138 pidhabegsing 136/mad iveldes @ holbwhety 42 r8Hg a Pore 143

peripheral groovendlahQuieRbdrta sifade 1440 Bk ¥RSioAR tid YaltRl oétﬁagintzlgd{sg.rffﬂeﬂ .ogsg‘?rl%
rom

between the plug and the bore of the barbed outlet to prevent |iqu
| eaki ng out of t He® hatyadens fowppdsthe ipirgios pfthe cylindricalnpriiane ThE ayjindsieal pertion and

manuf act uredi@s fhe bhibed Butléh bf Mt YowiRCRe miBaRIaPiS unldf dicte MAUELELr biBlg
exanple, to the flgst%gﬂtlet nozzl e 117 of the first coll apsible contal ner

114 by pl acing it fakes Eopling toraplastis ke Qilen wrfagssonfisarations, ot gthar meaes 10

nozzl e pin 138 ofapifleof debifiing @uibe @ tho QFpleg sEM-8E SlabBEnodeshanedchannel 136
of the adapter. As the adapter is nounted to the first outlet nozzle, the

end of the first outlet nozzle engages the cross-shaped second end portion

168 of the piston 128Nﬁlﬁlf=$fe$éﬂc§lﬂ§otb¢‘l@.%§gkﬂnIﬂjiﬁﬁ[}&@gism 14&(@@5{1&%1‘&1@@151072
, 0 ow

fromthe bore 143 of the barbed outlet 1 ermtting |iqui

t hr ough mounted at one of the opposing ends of the shaft. The shaft includes four ribs 152 that come
15 together at their inner ends to form the shape of a cross. Each rib has a first end portion 154
. that extends longitudinally from the plug 150 and has a width slightly smaller than the radius
of the bore 143 of the barbed outlet 135 such that the first end portions of the four ribs form
a cross-shaped first end portion 156 that fits within the bore of the barbed outlet and provides
flow passages between the ribs through the barbed outlet.

20 Each rib 152 also has a tapered portion 158 that flares out from the first end portion
154. The four tapered portions form a cross-shaped tapered portion 160 that mates with the
flared opening 146 of the housing 126. Further, each rib has a radially extending shoulder
portion 162 and a second end portion 164. As shown in FIG. 8, a spring 166 is located
between and engages the radial extending shoulder portions of the ribs and the annular wall

25 140 of the housing to bias the piston 128 towards the first end 132 of the cylindrical portion
130 of the housing.



the adapter when the first outlet lever control valve The
adapter is secured 15 to the first outlet nozzle by ro%gﬁehﬁenq%zagg%pter
such that the nozzle pin of the first outlet nozzle is located in the
circunferentially extending portion 169 of the 3-shaped channel. Notably,
when it is tine to replace an enpty first collapsible container with a ful
container, the adapter is disengaged fromthe first outlet nozzle and the
plug 150 of the piston automatically retrdéts into the bore of the adapter
due to the biasing action of the spring 166. 20 This prevents liquid from
the liquid dispenser 15 and connecting |line 105 from | eaki ng back out

t hr ough the adapt er. T8f ficpagrqng pogtinas %\%é)}ﬁﬂérfo‘l'fﬂibsti@ from atcess shppechescenscnd d

outlet nozzle I5kBidf16shRat TREAPECRlhiBRS BhigdANpRHiALT30LdPthe lhEus’u% I 28
appreciated that in some enmbodinents, the auxiliary reservoir need not

utilize the adapteyidesslew pesseeebsivvren he s wudhrlindicelrortmzzl e 118 may be
nodi fied such that it 25 directly couples with the connecting Iine 105. As

stated above, there is less of a need to be able to control the flow of
liquid into the auxi TPapysdedisedicrshepsd member thytitcidhig s tase Wbt thediarbedhe

mai n reservoiy 1Rdet B9, S@g&ﬁﬂ@@l grg&%m 1&%3\Mﬁé1re5§$e§raﬂ@ﬁn£gﬁ 3 foftn Bs Gt 7,

a first connecting tube 200 is coupl ed between the adapter 124 on the mai n
reservoir 102 arl§ B#ﬂnglﬂlgPJPﬂté%bf’ZE)thB‘Fbﬂébeﬂloﬂg‘tttollﬁ@tﬂﬂ?ﬂm%ﬁmnzmlﬂgWt§éﬂ)§nd

connecting tube ,@0Ger 194 COMILSE ] @%ﬂ%m‘%&@n BOARN Rt 41 Qin gfé)fl'nlté.r?%f’écc

reservoir 104 and a second inlet 208 the first T-conneCtor. A'thi
connecting tube 210 is coupled 5 between an outlet 212 of the first

T-connector and a fifgd adaBtleﬁiZt@Q—HmoQﬁte@fo?%%ﬂﬁe I QQB&?G&QE noz2it 817 6 1@ Ydth

connecting tube 218 |s coupl ed between a first outl et of the second T-
connect or and arfoll#fsibie cpptaingrol 14 by iplasing |if qyer e eﬂdsqféh?sfifﬁt OZQQ nozgl§ §uch fhat the

connecting tube d24e pis 13ESFHR 6t Redvwesn &téﬁﬁ@ﬁ%aﬁé&éh%ﬁnelzl%@ o@iheta%téegg nd

T-connector and an inlet 228 to a second (&6 4 di spenser
@n

Al ternatively, theadeptenipmegigdde the fet ?‘{515@0%\? ofiiha et oy@@t\ne@# enprgel the
second outl et Ofcrcﬁsgl%a%&?&%d-gn&wﬂﬁp%@Bf@x@ﬁ’ist@ﬁ‘128%1@%11&?’9& AN, &isBMging

connector 232, and a sixth connectin nmay be coupl ed ’Det wean an

outlet 236 of tHee @rBaWTinmbebee 1o q%’éfbie%?‘élte" 196, nerittingdigrid t9 flejyfhgough
di spenser. Al e dafteCORAAL ArRDullétI&R: RNBoINRAE 156 REpéhell! €id dibfter is secured

15 to the first outlet nozzle by rotating the adapter such that the nozzle pin of the first outlet
nozzle is located in the circumferentially extending portion 169 of the J-shaped channel.
Notably, when it is time to replace an empty first collapsible container with a full container,
the adapter is disengaged from the first outlet nozzle and the plug 150 of the piston
automatically retracts into the bore of the adapter due to the biasing action of the spring 166.

20 This prevents liquid from the liquid dispenser 15 and connecting line 105 from leaking back
out through the adapter. Similarly, the adapter may be mounted to the second outlet nozzle

118 of the second collapsible container 115.

[t is to be appreciated that in some embodiments, the auxiliary reservoir 104 need not

utilize the adapter 124, but rather the second outlet nozzle 118 may be modified such that it

25 directly couples with the connecting line 105. As stated above, there is less of a need to be
able to control the flow of liquid into the auxiliary reservoir as it is not changed as often as

the main reservoir 102.



materi al that does not collapse during use. It wll algg Q&gﬂﬂﬁﬁ?@@@tEd
that many different types of fittings, such as tees b Cros
fittings, etc. may be used depending on the 15 application. In addition,
reducers nmay be inserted in the connecting tubes to connect any size

col | apsi bl e container to any size liquid dispenser. In practice, once the
mai n and auxiliary reservoirs 102, 104 are located in a facility, e.g., a
restroom the adapters 124 are connected t&the first and second outl et
nozzles 117, 118 of the first and second col |l apsible containers 114, 115,
respectlvely, and the liquid 20 dispensers 15 are initially primed such
that liquid fills th¥iBsneReRayn tqﬁ@ﬁ 2005t cogpetingpbe 209 jpcouplod betyeen thaphen

an end user operai®s 134 bh GHdl rﬁ'a:ﬁl r&BADE Q02 and &8kl id1& 285 3R firgtomcsrm@cmr 204.
connecting tubes through the di spenser and into the end user's

hands. Typi cal |y seerpé c@@ﬂ@}mawbs 306 B Fefmeé betEPR thidaptas o thee%léxl%.r?sewexz 1%bves
downward into A, 84kshd infik Y0od SSGE BAL T-cbRkcSHCA hiRBlonb B @KL b &lsYeoupled
reservoir remains full of additional liquid. 25 The liquid is drawn Trom
both the mai @ ab@™send quisty1? @%Wr@i“fsomﬁﬁtwgﬁaﬁﬁweﬂ of g seconth Esemecton 04

via the first congegliRg bmReigdiaNd if MRpRe saRerCOoNN LG LHRE s&Bfa TThe
liquid is drawn through the first T-connector and traverses the connecting

t ubes 210, 218, cgwctomanumt 221 tq a figsh Egred dispraser 2gdii 4 fifh spresetinedubes?24 59

Sept enber 2004 -g@ichtRived d dcorddRBHTRE o fMRSEEMA TLcotfdetotnl bn BIPH XS BEEQBEL t he
auxiliary reservoir 104. Afiter the main _reservoir is enpty, naintenance

personnel wil | diyid dispwesr 2@%@5@%&\@% thofifth posneating tube mag be erupled betiigenthe 117
on the main 1pes e butRiYf HRBRKE TLENIIRE Bhd BHAENS1 bf dnf B d3EndeRE 23D, Bia AS
the adapter is renoved fromthe first outlet nozzle, the ston 128 (FI G

8) slides towar diXE Cprchagtabe 23 may 3o conpleg hewren Agionlet 2360 bRVREANNECER to

Oring 172 ret r@@@e@?ﬂ;c%&heﬂ;cﬁhﬁh Ehser. k%fﬂﬁ%orin'@&m@@jb'@&ﬁ'eﬁbﬁelfﬁﬁn affexiblend
t her eby preventin ow of the |qg§g out of the first connectlng

an
t ube 200 and ad %ﬂ@ﬁwﬂ clerseriuripgiss. fiaeilalsgibe a%@satw&ataw%ét erent

operation of t eé bﬂﬁ't'tlﬁigsf 88H a5 Yest, @IBoHE; cré%@tfmf 5, cid)haly e k&l CHhSHARTRSA the 15,
when oper at ed, be draw n addi'ti onal liq fromthe auxiliar

reservoir urfil 2 t?ﬁt‘ocnt Ireddifion. rqdﬁ%cr%fﬁﬁyr?e?’é%d%ﬁ? CHBSBERbEs 1oropRss 2y gige

Thus, the end useliapkiBleYhaNAS &ly stABqhi@ARYeHserof the main reservoir.
FlnaIIy, t he

In practice, once the main and auxiliary reservoirs 102, 104 are located in a facility,

e.g., a restroom, the adapters 124 are connected to the first and second outlet nozzles 117,

118 of the first and second collapsible containers 114, 115, réspcctivcly, and the liquid

20  dispensers 15 are initially primed such that liquid fills the connecting tubes 200, 206, 210,
218, 224, 234. When an end user operates a liquid dispenser, liquid is drawn from the

connecting tubes through the liquid dispenser and into the end user’s hands,

" Typically, due to gravity, liquid from the main reservoir 102 moves downward into

the auxiliary reservoir 104 such that the auxiliary reservoir remains full of additional liquid.

25  Theliquid is drawn from both the main and auxiliary reservoirs through the first T-connector
204 via the first connecting tube 200 and the second connecting tube 206. The liquid is
drawn through the first T-connector and traverses the connecting tubes 210, 218, 224, 234

until it reaches the liquid dispensers 15.



main reservoir is replaced and the auxiliary reservoir,Ls repleni d from
the main reservoir by gravity. The auxiliary reservoi?é§FP§ efgﬁ&f
continuation of service even if the main reservoir is enpty and while the
main reservoir is being replaced. If the demand for |iquid exceeds
capacity, and both the main and auxiliary reservoirs 15 102, 104 becone
enpty, the liquid dispensers 15 will stop delivering liquid but the
connecting tubes 200, 206, 210, 218, 224, 284 will remain filled with
liquid that cannot be dispensed since the first and second col |l apsi bl e

containers 114, 115 e alrtight. Therefore, the liquid feed system 10
will renmain primed. %P?gﬁysthﬁg’?é‘éfsﬁ?’@"? (#a ’ﬁﬁ‘i“P%’\RﬁfoferWﬁ?ﬁF‘&f‘% resgfvp s PG
fromthe |iquid gitspRI&EHSIr aempBORMaiatnidEptRhdl WilbdiftoRieo: tRebdhptérd Dy from the
reservoirs are 2? ﬁgglace ,..provi ded both the main and auxiliary reservoirs

are connected t oS 4B erlI?Qﬁtheﬂ?&re%’é@’lr%“ckrﬁ’@"%"ﬁlﬁf“ﬁ?mFFFé"OPiff"H‘h"alH‘amg%cond
connecting t ubesAf adapfBisaem®RE froh AT Qutlet h62z1d] @B bBLRU28 did B slidPlodmeyTENt
of the main apd @ugiliar reservojrs, the nq*dé supglied |1 quid sinpgé
al | ows the Iigui e §rst ey 2 Phbe s ek gt the Bader §2 shacs ap erelidhe hors W
The constructi onofdfe bdiRdica@nts, and heasli privvepBigtnt SadkiRWUTeheQfquiddnOsT thefeci ty
flurd 25 containers,, in I%&%ﬂg ghe twel ve %pd twenty-togr Iig&g cont ai ners
now used for soafPRBeHpE [ME8: agApieri Rymea! Pt B rPHEOY fqes potaHect SRTRHAR
col | apsi bl e cont gitRaigwidliddsystdn® 10. i Katiidr, FRIlG LG AR PG Bers 19, WRenTpWatRd, tbga Hdiehg

since no bul k SO%@ I's poured and possibly spilﬁggF and 8n|y,one Qont%iner

need be repl acedtddfiopslliquidhfiopthy auxilipny desarvayr Upid such time that the graig zeseruotphas begs 4

-21 The present iepMeaAt Mk, e ef@ AP nofarOS RS remBohl Of thé BlatbseRBRO HindBy) e
and its several detalls,arelcagable of .nodi fication.  For_ exanple, another

embodi ment of a PHRESEPEEACPIGLIG e ALY FISEYPEH reRiEeR T 16 MAe T @Fent
invention is showngratit| the aRiliaMhiRELvoirddlfG [F6r @hnbndatien 5O5BViccLO ENBE main
nuneral s are used to.avoi d un egﬁigar _dupl i cation aq%ﬁg description of
simlar el enent SHFYFHHGTPRARY PRI POMARICTIEE IS 1508 6L, Only the
significant differences of the enbodinment will be discussed hereafter. A
series-bag liquid fe syste 3?0, uppl j es I_iquiq’,g such .as,. sq or lation,
to liquid dispenser ggt?sé.(e“ﬂ‘?g]fqr' ‘&‘U? ﬁggeéféaapﬁ/‘g’t T @Ghed?‘?“ﬂrﬂ’rdiawﬁ& FOFYeEs a
first coll apsj bl ©2¢004 akddgife empty, the liquid dispensers 15 will stop delivering liquid but the

connecting tubes 200, 206, 210, 218, 224, 234 will remain filled with liquid that cannot be

dispensed since the first and second collapsible containers 114, 115 are airtight. Therefore,

the liquid feed system 10 will remain primed. This is a feature that allows immediate

dispensing from the liquid dispensers as soon as the empty main and auxiliary reservoirs are

20 replaced, provided both the main and auxiliary reservoirs are connected to an adapter 124
that seals the end of the first and second connecting tubes 200, 206 as each reservoir is
replaced. After replacement of the main and auxiliary reservoirs, the newly supplied liquid

simply allows the liquid already in the connecting tubes to be dispensed first,

The construction of the invention readily permits the use of large capacity fluid

25  containers, including the twelve and twenty-four liter containers now used for soap supplies.
The aBiIiW to replace the first and second collapsible containers 114, 115, is a maintenance

time saving feature since no bulk soap is poured and possibly spilled, and only one container

need be replaced to fill multiple liquid dispensers 15.



114, a second col |l apsi bl e contai ner 115 which has a ma%

interior surface 316, a 10 first connecting line 301 t éﬁgééﬂgﬁggﬁﬂfn fluid
comuni cation, the first collapsible container to the second coll apsible
contai ner, and a second connecting |ine 303 which couples, in fluid

communi cation, the second coll apsible container to the |iquid dispensers.
The first collapsible container 114 is at ap elevation that is below the

el evation of the |Iliquid dispensers 15 and "above the el evation of the
second col | apsi bl e container 115 such that 15 the liquid is drawn fromthe

first collapsible conyahR@hsintdAtiOiebaphig of dthe bind BRNEE LinBHihd e a?lisevedd
into the second col | apsi ble container. Thus, the second col | apsi bl e

cont ai ner hol ds detélelptej capable ofi reasiiférationd Barteyaraple,anpthereampediment ¢ica figuid feed

col | apsi bl e contgi.per h LAy i [ - [

container is dep g?gé?(¥%§Q¥%ﬁ§?&gggfgggﬁﬁggmggﬁ%gﬁﬁ%fkggﬁ%ggkig%lQ@Ege

whi | e t he seconckrpwbtiaip diclshwe cefererde mameralsmag nsed do avred twdcessagy deplicativncnd| y
supply liquidt 0. [:@ul i i i, ruption.. Jn.-a

detai | ed aspest STePHATE sy Bl SREDD S ) Bk B BENEPOUY e sefigfan

. connecting | i nelif@dncendlthedmsbodineormidide idisgusbédiercafiapt or 302 having a first
portion 304 and a second portion 306 matable to the first portion. The
first portion is coupled, in fluid communication, to the first collapsible
contai ner 114, and t hsesadaptiqpdfetd 9ntemS00 euppliesdiquidysutH a3 sdapd lotion, to liquid
comuni cation, tQ the second, col | apsi bl e contajner 115. The connecting |ink
adapt or can be GsPRRSEH-1P1 G lisuiddeed gy Sep AfRTimanLsorprises f fizst £9)|5msible AoRkSTal | y
avai | abl e, such 13§, @RAakolRUPREEIREDLT BnilR hﬁsoarwéuwwﬁtima@&rfshgﬂeépé}ge

wi th quick rel ease) and nodel nunber 29 Septenber 2004 -22 HFCD226- 12 for
the second pdrt ifsst commastingdinpithas poupivainfleid comanitpfiondiedisst cellapeible pentainer
Conpany and di sty HoWce6h QYla ohl@InEQal 2 sBHL B BSHfect g lind 105 Whﬁhc&&?ﬁ:s,@xfl ahige
connecting |ink adaptor 302 allows for easy renoval of the firs

col | apsi bl e corfeEmyaicationgthe sgeondsgollprsibiggoniagst wkemiiayid dipensewst i | | i ng.
Further, the connecting link adaptor 5 as used in this enbodi nent
elimnates the need for certain parts used in other enbodi nents, such as,

an adaptor 124 for t hbe Ssicghapsibiicrapisr|ls isebnelgvation thet i belgwtheedayationobhe204,

gggt gi n: reC ond oufghRildishEMEE 1 SAREERL the@leVRiohk 4ihE REorkiRS1p 8610 Bsht Rk | BREIHLA

the liquid is drawn from the first collapsible container, through the first connecting line 301,

and into the second collapsible container. Thus, the second collapsible container holds
additional liquid and acts as a reserve to the first collapsible container. When the liquid held
in the first collapsible container is depleted, the first collapsible container can be replaced
while the second collapsible container remains connected, to continuously supply liquid to

20 the liquid dispensers without interruption.

In a detailed aspect of the present embodiment of the invention, the first connecting
line 301 includes a connecting link adaptor 302 having a first portion 304 and a second
portion 306 matable to the first portion. The first portion is coupled, in fluid communication,
to the first collapsible container 114, and the second portion is coupled, in fluid

25  communication, to the second collapsible container 115, The connecting link adaptor can
be a high-'ﬂow quick-disconnect adaptor of a type commercially available, such as, model

number HFCD176-12 for the first portion (base with quick release) and model number



The first portion 304 of the connecting |ink adaptor 3 i,n a
di aphragmtype valve that is actuated by connecting agg’s&?%@ﬁ)bﬁﬁégﬁ?ng t he

first portion to the second portion 10 306. Liquid is permtted to flow
through the first portion when connected to the second portion, and
prevented fromflow ng out of the first portion when disconnected fromthe
second portion. Thus, when the first coll a_p%i' bl e container 114 is renoved,
liquid is prevented fromspilling out of tfie first coll apsible container.

The second portion 306 of the connecting |ink adaptor 302 can al so incl ude
a spring- 15 act ggteds 5 i i n n

di sconnecting the sec oﬁgyg?or?ﬁ sbe%&!td\(;p%{t %gq%iﬁérl%t&%g&rﬁ? ?ngﬂlfg%%g&)%g%}%e gm? P&%t
col | apsi bl e cont &°Renyeed dissibpiedby Brin Hemo of Buibagk, Califorde. ed shut - of f val ve
prevents liquid fromspilling out of the second coll apsible container 115
and air fromentering the second col |l apsi bl e container. Accordingly, the
liquid feed system 10senétratmsediealidddemst 381 illsiva ik sy ich@vileetle fit doREsibIE

the liquid feed system n the 20 first col ] apsible container is renoved.
Anot her- enbodi neﬁ%/“%ad?ert]n@%bﬁeé‘ggﬁ%r RRPERETAR 5ELling Sygther.iheqompecting linkypspptor

appropriate the saued iheKiCEREvAndNUETRE RS (B ReBLEthil pRYQlsh iH BRECETS &énts,
duplication and l%scri p%i on of simlar_elenents already referred to and

descri bed above. SBARY 2 AEPEF §fit for tha secondysollapsible containst 1 15ha Tepmsaion?Qd a4 |
be di scussed her eRbiddutletdSeSapuertes lap%tHe%gboié@@olﬁﬁg?ﬁlgEJMﬁOf the

series-bag liquid feed system 300, shown in FI 11, primarily conprises a

first collapsible container 114, a second col | apsi bl e contai ner 115, a

first connecting | i ners3@iipciGEHR BheQRREE I addnlds B3 indle: LdRn oL AUl
di spensers 15. The fjrst c%l | apsi bl e cont_aiéner a_ldf4 IS %%mgiﬁggeald\é@g{ak%n el ow
the liquid di speYﬁ%‘é"rtEatFS“’mﬁte‘b‘PﬁbFO&l?ﬁﬁU@ anfl disepapeshols bofitstypstidsltethe svvbrd pestion] 15,
whi ch hol ds agldi $d6d @kl Qe @kt S " '

col | apsi bl e cont ai r_lerl.lmSiS%él ar to the pdr%g}\]/iﬂlgufgﬁiﬁ%ﬁﬁ{w(r?rl%%t?%n\%\#ed?ot%eeseﬁr}dst
col | apsi bl e cont Barfey andspreyppieyd fromh@owing gut of tiel fapiohiios vden tigtomaectaifiorh ¢he

repl aced w t hout I second col | apsi.bl e container fromthe,, .
seri es-bag |i qui %fc‘%rglggpws“;}lgt 2%1%35%?“ eeﬁrgte%ogl Rl Panigiesr g‘llé 1%6?\’?‘3’2%19‘?‘1‘@155
includes a wal | Priventedfromspitlingodut 51thé AREcoB AR ibleAddntainer.

The second portion 306 of the connecting link adaptor 302 can also include a spring-

15 actuated shut-off valve that is actuated by connecting and disconnecting the second portion
to the first portion 304, When the first collapsible container 114 is removed, the spring-

- actuated shut-off valve prevents liquid from spilling out of the second collapsible container

115 and air from entering the second collapsible container. Accordingly, the liquid feed

system 10 remains sealed and eliminates the need to reprime the liquid feed system when the

20  first collapsible container is removed.

Another embodiment of the present invention is shown in FIG. 11. Where
appropriate the same reference numerals are used to avoid unnecessary duplication and
description of similar elements already referred to and described above. Only the significant

differences of the embodiment will be discussed hereafter.



10 inlet nozzle 319, and an outlet nozzle 321. Both theg,i.nlet .an tlet
nozzl es are connected to the wall of the second coIIapg?§F8§?Hﬁ¥gP§£r and
positioned at opposite ends of the second collapsible container. The first
connecting line 308 includes a first end 310 and a second end 312. The
first end of the first connecting line is coupled, in fluid conmunication,
to the first collapsible 15 container 114 yi@;an adapter 124, and the
second end is coupled, in fluid commnication, to one end of an inlet
mati ng cap 318. The opposing end of the inlet mating cap threadably
engages the inlet nozmeeenbbimehN6r H€GHNG-bePNHEE trbdaTsybeME3080shGRAURI8E, 11 N
fluid comrunication, one end of an outlet mating cap 320 to the liquid
di spensers 15. TREM&YHpIRRTes et cofiansis conpingt! | fttSeengd calfprsible camtaiptny 15, a
engages the out! ist R&kiRg Brel30820seddia c&%stm??ﬁnﬁdiz' IS 0 1i'q£‘iﬁ'd}éﬁééer§15.
plurality of conduit ridges 326 and a plurality of conduit channels 328,
as shown in FIGS. 12A and 12B. Each conduit channel is defined by a pair
of conduit ridges. The..¢eRdMibsi Ll : | ' . 0
Pehe GO M absiBik ea&m&ﬂgg@?@%a&f&iﬁem e 1@5&&%@9% etts

the interior surface 316 of the second si bl'e containe
condui t stri p’i sapespyethnwsernd gellppsihigrontsipreh 1 1, Mdich doldmatidginhldigsidieheacis as a

container is col l.apsadukhe: EUfltast%lg Ebﬂ?aﬁe? Sﬁxﬁ&ar ltosthgﬂje S%Q&b%(%m%&ew e‘% theeggst? Le

the conduit strip while the opposing end the conduit strip dbverla
inlet nozzle 31%llapsiblsepnteingsds eRpO4 the st TdoHapsiird cintainsh zam bt serdREd withnent

¢l 099ing of the Qubligl 1RAehectidlsbEnhRPsSE AR ic:SaL LaRS kBl & Lanid ner

115 is col | apsed. second col I apsi bl'e contai ner, it
strip, is collapsed there exists a possibility that the outlet nozzle would

come in contact with he Interi surface, 316 .of t econd. col | apsi bl e
container. If a user T&%feé%c{]cgﬁ?pg%%ccf U4 %rci?%gmg‘d?slad”@iﬂgl%iagﬁléeﬁ%sr"’gi%e%'@ﬂ t he
outl et nozzl &0 i sinlehnazeln B4E tandvirt dutibthezilatHr iBoth teinfeaael afletlezlseeomfnected

col | apsi bl e contai vacuu oul.d devel op,in.the second cqnnecting |ine
505, Thi s vacuU R PR A R P i ese © SPetets o e LT o
nozzl e and i nt erd¢ollapsiilr doatamenf the second col | apsi bl e contai ner and cause
a bl ockage of the series-bag liquid feed system 300 resulting in no flow

~or a reduced flowof liquid to the liquid dispensers.
The first connecting line 308 includes a first end 310 and a second end 312. The first

end of the first connecting line is coupled, in fluid communication, to the first collapsible
15 container 114 via an adapter 124, and the second end is coupled, in fluid communication, to
one end of an inlet mating cap 318. The opposing end of the inlet mating cap threadably
engages the inlet nozzle 319. The second connecting line 303 couples, in fluid
communication, one end of an outlet mating cap 320 to the liquid dispensers 15. The

opposing end of the outlet mating cap threadably engages the outlet nozzle 321.

20 The conduit strip 322 includes a plurality of conduit ridges 326 and a plurality of
conduit channels 328, as shown in FIGS. 12A and 12B. Each conduit channel is defined by
a pair of conduit ridges. The conduit strip is bonded, preferably with taﬁe, to the interior
surface 316 of the second collapsible container 115. The conduit strip is positioned such that
when the second collapsible container is collapsed the outlet nozzle 321 is adjacent to one

25 end of the conduit strip while the opposing end of the conduit strip overlaps the inlet nozzle
319.



10 In contrast, a collapsed second col | apsi bl e cont ai n é%&ggpbgur ed
with the conduit strip 322, would have a reduced Iike |ho ockage
because the conduit ridges 326 would contact the outlet nozzle 321, and

t he conduit channels 328 would allow for |iquids, such as, soap or 'lotion,
to flow through the outlet nozzle and into the second connecting |ine 303.
The protections agai nst bl ockage of the series-bag liquid feed system 300
provi ded by the 15 conduit strip are useful24dvhen priming the liquid feed
system 10 for the first time and when prinng an enptied second

col | apsi bl e container, FIG.13A is iction of another enbodi ment of the
i nvention shown in FI'G®Y ““gwjéell%ugﬁ %ﬁ)?lf’%\gc”égotfﬁ‘éoé}%"ﬁéo%zl?f3é} hedhsrgeradal s

are used to avoi ¢hllupiRe embaadey 1 UPLdIEakd O a s@BAd @lﬁlﬁﬁs"ﬂl@@dn&ﬁhe?fwnﬁbﬂ‘a calduit
el enents al ready ref erredﬁ%ﬁ and descrj bed above. - ?nl ficant 20
differences of tieP&fsdess ?reﬁ%‘?t?aPEPéS‘HP%'é'Ef%g’éHUtI‘FéF@é t“@PdCPWeFDIC@I“a%SVAh t he

configuration ofhe tdiiok bifdbeh 18 LERERSGIIT o ldsibl cEﬁt@ue#%dséaHaggé foSehu ket G0
that of FIG 11. FIG. 13A shows a first dispenser adapter 2 connected to
the base of a fiYeddisnguseq! avhep tssutet pzale isgh ¢anfagiyifh the intekersunfiate off thqrerrmdr
adapter 261 is cwnafsm@@m&gn&@véamcmd éev%l%‘ﬁ%%e' gewﬁh%?ﬁieﬁt@g%@%o?m

Al so, the second connecti ng ine 3 has a nodi f con t1on
reference to FI Gacpsn yvgudh Pfqm%@talﬂdwéo%@@bqt‘ge@éhmuéﬁnb@ﬂmémtmiqeswiatdce’t

mating cap 320 aRds@bnd Qiglsito@ninet 48 calfsb b ?foc Eii§§ P?t'ﬂ§ Serieft ¥ %fd feé%

tube 256 is coupl ed between an outl et rst di Rser a

and an inl et 26030@ﬁesﬂlh@8§b@bﬂmﬂﬁn@p@q§bﬂova@fdpml@rtoﬂ#htqmdrdckp@rutre 264 may be
coupl ed between an outlet 266 of the second di spenser adapter and an inlet
(not shown) of 29 Septenber 2004 - 25 a third di spenser adapter (not
shown). If al&hird tdbeonirestaoe!laptedbscomtrollansibleranthiotr 105, cbmumdmmecondmt

di spenser adapt 0 ti.0n

liquid di spense%gnﬂl%zz\rggj\}v ¥ é\%%e@" ??@&Hh{?gg%s%%%%%oﬁu%&hegﬂéatndécSB a?”ﬁ'élf‘j 115
via the first tulosta@3ie ousmtmi%\l dnsiﬂieaonsﬂgmhaoﬁehtm vxfomdallowhlfawqmdsjswhes]ser

254 5 draws liq h |d dIS vi a
the inlet 252 O]EEO%F]L&?I ré%beﬂ%’i’s ef ltégllrg%m! akguﬁe a%g elf'gcé’r o?nnf’(ﬁ g g@?d
liquid di spensermﬁvzotd:rtlan\saglamsﬂbﬂ@kég_e@ﬁmb Iam_embag qud 26Bsystemt 306 pfoivided by the
di spenser adapt Qfonhfi Qi HEuSRE ABh frlrlH] Ao HSRBAZ Sstchd fb o' e RRPONLals G256

and

priming an emptied second collapsible container.

FIG. 13A is a depiction of another embodiment of the invention shown in FIG. 11.

Where appropriate the same reference numerals are used to avoid unnecessary duplication

and description of similar elements already referred to and described above. Only significant

20 differences of the embo_diment will be discussed hereafter. In FIG. 134, the configuration
of the liquid dispensers 15 in FIG. 13A is modified from that of FIG. 11. FIG. 13A shows

a first dispenser adapter 253 connected to the base of a first liquid dispenser 254, Similarly,

a scc;ond dispenser adapter 261 is connected to the base of a second liquid dispenser 262.

Also, the second connecting line 303 has a modified configuration. With reference to FI1G.

25 13A, afirst tube 250 is coupled between the outlet mating cap 320 and an inlet 252 of the
first dispenser adapter. A second tube 256 is coupled between an outlet 258 of the first
dispenser adapter and an inlet 260 of the second dispenser adapter, A third tube 264 may be

coupled between an outlet 266 of the second dispenser adapter and an inlet (not shown) of



the inlet 260 of the second di spenser adapter 261. FI 3B is a i ction
of anot her enbodi nent of the invention shown in FIG G%%Jsep?ﬁﬁ\ﬁﬁ@a@?
appropriate the same reference nunerals are used to avoid unnecessary
duplication and description of simlar elenments already referred to and
descri bed above. Only significant differences of the enbodinent will be
di scussed hereafter. In FIG 13B, the first,gollapsible container 114 is
di sposed within the carton 107. A first container nozzle 123 is carfied on
the carton and is coupled to the outlet 122 of the first coll apsible

cont ai ner. One elaclumfd@en]s&aﬁam&t(ncﬁmmb ek thive kb8 & reRilikeD tHeRLERIRBL Yecond
engages the fi rst, cont aldner %’E‘Jd and the opposing end of the first
contai ner mat i ng “EBEST S9PER RSet etivitl? (ARG i) -end 310 of the first
connecting line 308. While any nozzle and mating cap may be utilized, the

presently preferred Rjﬂzzle and mating cap for the first container nozzle
and first container nBtIPAGlieahealieud HHE@S‘S‘F 15 dsvn Bguid drenp the sacomtl Gollapsibpo

Wien the first coditahdn@(s WaHeFGstGRR 2585 SS&%Q&S atul§ of H{esffrstjﬁnﬁad:%%%se{]gszgl €

123, liquid flows fromthe first coll aESI bl e Cont ai ner
first containér AG¥S HgudFamsthe Gest tubsyiptosthnBist hiewid @Ig’eeﬁpvlamheonbh%ﬁfoﬁtm first

connecting |ine 3Q@fnsdrhda ?@F@S@aﬁtuserw}ﬁ@sewﬂﬁ Ix&ﬁxi&gpeﬁ&pﬁﬁl d'?%gs élﬂggtf rrﬁh u?lfts

di sengaged fromthe first contai ner nozzle ow of
first collapsi bP oftefiest dienensst asiepterinid thelsesond liqid disprmeiia thejseomiuticaye

sealed, 25 A f ur a0 O BB Gkl AESSOAY | nvention is shown in FIG

14. V\here appropriate the sane re erence nunerals are used to avoid
unnecessary duplication and 29 Septenber 2004 -26 description of simlar

el ements already refax t. bov t he i.f

di fferences of the enbg ]’D’léj:i(‘?e\?\/ll(1 &?‘%‘iﬁ(ﬁp‘%gﬁgosag 8%%1 t‘%’?wn%ﬁ’g’“ Dlgg ﬁént
of the seried bal'}’hplleqmrelprfa@eue SystremeBBoumshbwe usel ©laGid inﬂnec&sbdi? Haglicafion t he
enbodi nent of FI f sty oIJa ont ai ner
T4 second 5 Sy rbrpfbobll EUBLISER Rard bHa ERrEE Rt fEdia
second connect i n@ﬁbrlems B emdbadintewovill b diséudsed hapefies dn SIAL 3 3B, the first collapsible

container 114 is disposed within the carton 107. A first container nozzle 123 is carried on

the carton and is coupled to the outlet 122 of the first collapsible container. One end of a
15  firstcontainer mating cap 125 threadably engages the first container nozzle, and the opposing
end of the first container mating cap is connected to the first end 310 of the first connecting
line 308. While any nozzle and mating cap may be utilized, the presently preferred nozzlé
and mating cap for the first container nozzle and first container mating cap are those of

connection 21 in FIG. 1.

20 When the first container mating cap 125 engages the first container nozzle 123, liquid
flows from the first collapsible container 114 through the first container nozzle and ﬁrst
container mating cap into the first connecting line 308. In contrast, when the first container
mating cap is disengaged from the first container nozzle, the flow of liquid out of the first
collapsible container stops and the first connecting line remains sealed,

25

A further embodiment of the present invention is shown in FIG. 14. Where

appropriate the same reference numerals are used to avoid unnecessary duplication and



As stated in the enbodi nent of FIG 11, the first coll ner 114
is at an elevation belowthe Iiquid d| spensers 15 andﬁggoe eﬁ{t%gaé@%ond
col | apsi bl e container 115, which holds additional liquid and acts as a
reserve to the first collapsible container. Also, 10 the first collapsible
cont ai ner can be replaced wi thout renoving the second col | apsible
container fromthe series-bag liquid feed. system 300. The second
col | apsi bl e container 115 includes a wall 314, an interior surface 316, a
port 330, .a lid 332, an inlet connection tube 334, an outlet connection
tube 336, a J- sf@@@;étlortul@mﬁﬁ@em@tmr%mr@&%tctéﬁaaes%é&d aBRE. Bniy RS SHR
342. The port is positioned through the 15 wall of the second coI fap5|
cont ai ner. The |9itferensaneichecmhgdimyeat yidrbe disgyspidhgrealierai rti ght seal  bet Ween
the Iid and the port. The lid includes the inlet connection tube and outl et
connection tube. One_end of the J-shaped tube is coupled, in fluid
comuni cation, to an Tenemiopinggmeof teperiestbag Baéfeed waemdne shawri inEIG.Hé, siiter
end of the J- Shageg ehblmk:S oBRLP] 1fkimily foithiths  BATTMARL SRS
wi t hdrawal tube. The tube sa port P%m yﬂng’lnd tn et os ﬁgecot%%(l)nr?;gﬁba@g?fnd
connected to héOWHSMPrcammrtldmﬂr%tlcermgctm’gélm# gt second somgiscting line3 Bl G4.twd 4
and 15. The tubq1 Sggrgsgrs hel ps to hold the withdrawal tube in a horizontal
position and to p OVI e a spacer between the interior surface of the
second col | apsi bl e container and the withdrawal tube. The first connecting
| i ne 308 includes a f,i C 2..The first.end is
coupled, in fluid co%%%%tlte%a |%§%9 d%%hg“??irg %eetnﬁé: ilpBlPle C(Q,‘E)tﬁlf]%ﬁlﬁérls"‘rllfﬂ,
and t he 25 secoretbveting bepwotbe plped dispensdrs U shdabovethe snabnckmlla;istblet dvatainet €15,
connection tube th 2 tenber 2 % si bl e
cont ai ner 115. I‘%?r c}jg’ daqnosnt%ﬁﬁ m%%n%riastg%so?\rr?(sacc etog’ Idﬁlrsﬁé30 c?g tf“é‘%r Algps
fluid conmu® cdbe Hrst cc(blnmlﬂmdomﬁmetrh:an butdpﬂcccbarhlmttenmﬂguhe séiaﬁd tdlapdikle
| i qui d di spenser th resent invention shown in
FIGS. 14 and 15, C%P%fﬁerﬁ tﬁ“esemgg rﬂufcﬂftee Slyf‘tgrflgg(gl | apsi bl e container 114
t hrough the first connectlng line 308 and inlet 5 connection tube 334, into
the second collapsib cont.ainer.,, 115. Lli aves the second ol | apsi bl e
cont ai ner after passitg: fWSE}&QS‘P%L?OWTﬂgF%\%u ?SGB*@”:?A% ant“ﬁ%mjs'gfci’ﬁ Bube
338, and the oublt@80,alidB8Y, ah iletictidectBAGubel304, tah bitlet otk @ish &ibk 956, al;usmyed
entering the Se(%uqbré%%,awithdrawal tube 340, and a tube support 342. The port is positioned through the
15 wall of the second collapsible container. The lid connects to the port forming an airtight seal
between the lid and the port. The lid includes the iﬂlét conmnection tube and outlet cormection
tube. One end of the J-shaped tube is coupled, in fluid communication, to an end of the
outlet connection tube, while the other end of the J-shaped tube is coupled, in fluid
communication, to the withdrawal tube. The tube support is H-shaped in cross section and
20 connected to the withdrawal tube, along its length, as shown in FIGS. 14 and 15. The tube
_support helps to hold the withdrawal tube in a horizontal position and to provide a spacer

between the interior surface of the second collapsible container and the withdrawal tube.

The first connecting line 308 includes a first end 310 and a second end 312, The
first end is coupled, in fluid communication, to the first collapsiblie container 114, and the

25  secondendis coupled, in fluid communication, to the inlet connection tube 334 of the second



col | apsi bl e container nust fill the second collapsible I ner t he
el evation of the wthdrawal tube before it is all owedzﬁggaé%n{b%rﬁéeéecond

col | apsi bl e container. This feature is 10 advantageous in that it forces
liquid to fill at least a portion of the second collapsible container and
not just flowdirectly fromthe inlet connection tube to the outlet
connection tube. FIG 16A is a depiction of; another enbodi ment of the
invention shown in FIG 14. \Were appropriate the sane reference nuneral s
are used to avoid unnecessary duplication 15 and description of simlar

el ements al r eadycollefpshle eshtditeramsl desfatiohede soiCoonkddliy, ﬁﬁ@iﬂﬁéo&@@é in fluid
differences of the enbodi ment will be di scussed her eaf t er. I'nHG 127& t he
second connect i PFTYRHEI S0 InHRE ohthrgHiet Fagection fubgdteae ithsrliauiddispamsersdSt hat  of
t he enbodi nent of the inventionin FIG 13A FIG 16A shows a first

di spenser adapter 253 connected to the base of a first liquid dispenser
254. Sinmilarly, a secBribr grtogwrrse’ hepasent invergion phovadmPiEtS: bendd 5illgpidBwsas e

of a second | i quirsh BieSMEN&PhpH2 conlibed 11 8TREEMAGR, KR - L §tdube
250 is couplged between the %utlgctm connect | ngglﬂt u‘i)_e1 ég‘%ﬁaﬁ%@?ﬁe?ﬁ%g’t‘é% of
the first di ss;e)erfé’éﬁm“%b? 4, o Sscenead eallepsitie@ntainer blfp Laqhith Baves ¢ire sacond
outlet 258 of theutksibhl cofliafRERREEasANARIEER heh) ' ek P, 5550Nd
di spenser adapter. IiA thcioré1 t ube 3654. maf e coﬂ%%lB%Fé\%%ﬁgjas&apgaﬁbgsfg%
of the second di%®fdhssevtiehgensesionanet 336. | Il bis onfigurativoniiquid entarifighihe decond

di spenser 25 adagiigkinld '@ f I .S, .hot utilized, t

outlet of the sec.oﬁjél dis éa%{s‘l’g\rﬁq_%%%ﬂpl)tﬂgfsewr%gycgg;éjg@gea{wzgl W h§ c&%’ﬁ“?"n%t{]&e
shown) . The f| owiBKrawabiybebefore i istallewéd tp sxit thstcadcolrpsibleguitainerd Thip ARG IS | S
simlar to that disedssgqd ot [ 0 FlG . 13A . 29 Sept er, 2004
“28 FIG 16B s & 858 A Wl i iR R et PP e geshtd CHERDEn i n
FIG 16A. \Wer eoripipergpd neftjest flhe doestly froef the mivt eonnermtion aibs tatheoutkeebnbetian 0i d
unnecessary duplgyeation and description of simlar el enents already
referred to and descri bed above. Only significant differences of the
enbodi nent will be discussed hereafter. In FIG 16B, the first collapsible
5 container 114 is dj gt hin the carton.107. first contaij ozzl e
123 is carried on t ?ggggso#eg%g? %fh"é’%tﬁeﬁfg oc{ngelftﬁgé(%tf{vﬁlg{mfg?“b?‘q:?ﬁeﬂfi rst
col | apsi bl e contViereappropriete éredsamé redierence numerals are used to avoid unnecessary duplication

15 and description of similar elements already referred to and described above. Only significant
- differences of the embodiment will be discussed hereaﬁer. In FIG. 16A, the second
connecting line 303 has a modified configuration similar to that of the embodiment of ﬂlé
invention in FIG. 13A. FIG. 16A shows a first dispenser adapter 253 connected to the base

of a first liquid dispenser 254. Similarly, a second dispenser adapter 261 is connected to the

20  base of a second liquid dispenser 262. With reference to FIG. 164, a first tube 250 is
coupled between the outlet connection tube 336 and an inlet 252 of the first dispenser
adapter. A second tube 256 is coupled between an outlet 258 of the first dispenser adapter

and an inlet 260 of the second dispenser adapter. A third tube 264 may be coupled between

an outlet 266 of the second dispenser adapter and an inlet (not shown) of a third dispenser

25 adapter (not shown). Ifa third tube is not utilized, the outlet of the second dispenser adapter
may be sealed with a cap (not shown). The flow of liquid into the first and second liquid

dispensers is similar to that discussed for the embodiment in FIG. 13A.



first container mating cap 125 threadably engages the St r
nozzl e, and the opposing end of the first container né%% Bm Q&P
connected to the first end 310 of the first connecting |ine 308. Wile any
nozzl e and mating cap may be utilized, the presently preferred nozzle 10
and mating cap for the first container nozzle and first container mating
cap are those of connection 21 in FIG 1. Jhe flow of liquid through the
first container nozzle and first container mating cap is the sanme as that
of the enbodi nent of FIG 13B. Advantages of the liquid feed system 10 of

the present inventi OFFIGDIHMd@déﬂ’Iﬁlon danb@bd eRidbMthent URfhe dv@z&lio?]sﬁo%ﬂn?b@tlgm
delivers liquid, such as, or lotion, through |liquid dispensers 1

whi ch can be nount&§ aBPrPBréact? ef"ﬁ“et 1RfereRen fumsgrlsre used i Aveidrunegesseyy dhplisation
costly stainl eS&dﬁ%@ﬁbtx@ﬂﬂﬁnﬁ@%&ts@ﬁéa@ﬁﬂ%ﬂQ)ahﬁ'@e%rlblsﬂ EoGe. td]ﬂ:)i :!1% é&%

feed system has ngf expensive vessels with which to tanper,
systemis i nexpefi&fisacesprtheankodiment wij! by disetsped horcafisr. Inﬂl@dﬁBIt}mﬁfﬁuchnpdlbfeeed

system can handl gnéind g8 i afiﬁ@se@%tﬁﬁm c\élltélcﬁ%' Wfa'gtrcgﬁ%x\ﬂ@rtn%%zlé Pas ﬁam & bon

shanpoo-1i ke thicknesses. addition, the emis
and posses no t ¢ extongpd tfcﬁQtlE{Pﬁ tedhq Qylet Il%lﬁétiwéirst celhipsble omtgest One end of a

nstallation andRbRARARGRS LIS B8R o BBl RIBAROSERECHAN Yool LADLE, for

use in fast food restaurants and o 1 es W TP fi
where frequent i|9defhafirst exwpieomatingoap ticmpettadtol thefisitbnd émbfshﬂirambmmng

undesi rable. An a feed..s m 10 It has
a central ly-1 chlﬁdé@?bs Zgﬁlﬂgi isap Efi&nﬁ?t nﬁgyﬁ e ?ﬁugltlalfzyds%‘e p’E?Fe“fi?' Prse%e“ 8°7§laecond
col | apsi bl e Hbntadresting ramfor 111€5f1rstf ontagwppizyierngd kst cmftamdnalakmg]wpdardtlﬁwdSISer S
15. A single ref r

cont ai ner (s) wi I#okéeﬁaé) e cof nllth(g?{é)wv\%r}g P’ﬁ\ég%r B%m%ifm?ﬁ?“éﬂnert“ﬂ?iec%q’ﬁ | y-
| ocated fluid cmnaimem(ﬂm)g cep it tbaesanmamhembfdn ehivedifrletxaif Fi@VeB, under the
counter, or in a renote area. In addition, the line 18 or connecting tubes
200, 206, 210, 218, 224, 234, 250, 256, 30 264, 301, 308 of the liquid feed
system are non-col | amalh/hﬂt@eamdﬂwi liquid é#eeispstérh | doeek Wk tpheskrit GWedticdOinoRRS @rer

5:384 -29 at fg I tto lowm ol ui.qc% &)g}; m n% | nge @he I ésqw d dj spensgr S :M 11
p delivery of 11 qufd Shed1q 15T System Feiv e iyt soehescioap a1 1gten roughdicuidsy v

Those skill ed i nligphmsesrlts vmdhl cali BERGuMttialifettBl to tevaill 2006 h Ehaak | DRGthamGostly

variations ran b?amless steel soap vessels attached to them. Since the liquid feed system has no expensive

vessels with which to tamper, the liquid feed system is inexpensive and essentially vandal

proof. Also, the liquid feed system can handle a wide range of soap viscosity from water thin

20 to shampoo-like thicknesses. In addition, the liquid feed system is hygienic and posses no

threat of contamination. Moreover, this low-cost installation and maintenance liquid feed

system is especially suitable for use in fast food restaurants and other facilities with high

public traffic where frequent interruptions for servicing the liquid feed system is undesirable.

Another advantage of the liquid feed system 10 is that it has a centrally-located

25  collapsible fluid container 16, or first and second collapsible containers 114, 115, for
supplying all of the liquid dispensers 15. A single refill or replacement of the centrally-
located fluid container(s) will supply the complete washing room 11. Also, the centrally-
located fluid container(s) can be mounted on the floor level, under the counter, or in a remote

area. In addition, the line 18 or connecting tubes 200, 206, 210, 218, 224, 234, 250, 256,

30 264,301, 308 of the liquid feed system are non-collapsible and will remain filled with liquid



made in the liquid feed system 10 of the present inven

construction and operation 5 of this liquid feed syste?ﬂ\%\n% %er 8%%rt| ng
fromthe scope or spirit of this invention. 29 Septenber 2004 -30- CLAIM
1. A soap or lotion dispensing system conprising: at |east one fluid
contai ner containing soap or lotion, the container having an outlet; a
first soap or lotion dispenser having a basggand an adapter extending down
fromthe base, the adapter having an outlet to feed soap or lotion from
the at |least one fluid container into the base, a first port and a second
port; and at | easdtalpfiestel duicR pYimitgBfhce thb Bq8d dikRasts v?tﬂ@toﬁgélfv}é@ro}‘ had‘fg’g ce
coupling, in fluid nmuni cati on, the outlet of the at 1east "one IT
container to the CFPtFagltY %Fet“%‘fta‘flﬁ@%ﬂa’ﬁt"ér 2. The soap or lotion

di spensi ng system of cl al m 1. further conprising a second soap or |otion
di spenser and an outl gﬁ wherein the outlet tube extends in fluid
communi cation, fromt Oseé ohia thsarvilbrecesnize fubgshesmodificatipns mdotariations ke be
second soap or I;@gd'bgnhglh stera 10 i tem
of claim 2, erei.n. the ¥| rsf@sgoa ogﬁ%o%%%gﬁlg{egﬁﬁ%g%c%ﬁﬁ% aﬂ@ ﬁ% {PAY | y
operabl e positi \E thi %%Wda%@jrﬁé’ﬁﬁmﬁﬂ%m dgpartirgdrosp e sepe popirdof dhnsspe:msorng
systemof claim3, wherein the first port and the second port open
transversely to a- punping axis of the punp. 5. The soap or |otion

di spensi ng system of claim 4, wher ein one port is |ocated above the other
port.



6. The soap or lotion dispensing systemof claim5, wh in _the pter is
a conti nuous one-piece part. 7. The soap or l|otion dis%%ﬁ?PWﬂw§§§&gﬁ1of
claim2, wherein the delivery tube and 86e outlet are flexible tubes. 29
Sept enber 2004 -31 8. The soap or |otion dispensing systemof claim 2,
wherein- the delivery tube includes a first tube and a second tube and
further conprising a connecting |ink agﬁ t having a first portion and a
second portion .matable to the first , Wherein the first potionis
coupled, in fluid communication, to the first tube, and the second portion
is coupled, in fluhd communication, to the second tube; wherein the first
portion incl udes-a®vii3Re &c LAt ¥ HPPeRshig ctiTigRan6omp BicomIect i ng t he

first portion to the segondondOEihd, cSerdial: thechi duhg E$8¥50£r98li$£9
contai ner to the second, tube when the first portion is connected to the
second por t18n M EHESF BAT Y &9pPBbetted from flowing fromthe container,
via the first portion, when the first portion is disconnected fromthe

second portion; and ﬁherein t he second portion includes a valve that is
actuated by connecti ig ahdSOPRcBRNSX ARG (HEPERFRE Parin®nat dashe ansecund

portion, wadaptyr ldxgending d@mifrbRdthé obddOW the0BHbPEer mﬁgnsﬁ beeide .

second tube when the flrs# gortlgn is _connected to the second portion, and

liquidis prevent ¥ .8h fPE0PH it e athdeastope t fhEd oatekhees ek

portion, vikka bdwe,fiar Sirpomorenahs a diewaanpeted ddom the second portion.

9. The soap or | Otéé”légs%pggglég&fﬁgigeghgéﬁjége?htfEggggrone delivery tube
coupling, in fluid communication, the outlet of the at least one

fluid container to the first port of the adapter.

2. The soap or lotion dispensing system of claim 1 further
comprising a second soap or lotion dispenser and an outlet tube,
wherein the outlet tube extends in fluid communication, from the
second port of the adapter to an iﬁlet of the second scap or

lotion dispenser.

3. The soap or lotion dispensing system of claim<2, wherein
the first soap or lotion dispenser includes a manually operable

positive displacement pump.

4. The soap or lotion dispensing system of claim 3, wherein
the first port and the second port open transversely to a pumping

axis of the pump.

5. The soap or lotion dispensing system of claim 4, wherein

one port is located above the other port.

6. The soap or lotion dispensing system of claim 5, wherein

the adapter is a continuous one-piece part.

7. The soap or lotion dispensing system of claim 2, wherein

the delivery tube and the outlet are flexible tubes.



conpri sing a conduit strip having opposing ends, a plurgldt f dui t
ri (rzlrges, agd a plurality of conduit channels, the condu??gegtémonﬁrggﬁﬂect ed

to the interior surface of the container.,3jone end Qf the_ conduit strip
adj acent the outlet and the other end of the conduit strip spaced further
away fromthe outlet than the one end. 10. The soap or |otion dispensing
systemof claim1, wherein the, at |least one fluid container containing
soap or lotion includes a first collapsible container containing soap or
| otion; 29 Sept ehbefhe2G@4p- 32 dosécondispdl-dpsi BleteOns fi OB It AiHAHRYH -

soap or | ot e S|ble ontalnr Iocted at an el evati on
I owgr t han ﬁﬁed% eva i octgﬂ)g ‘}Lél FPst® coti®psiBis t &i REFORGNFPPe 2BE

| east one deibthery cerperiGinpgl i ag,cdmekkihgl mmwadagaﬁéxonhabhggz ihar S]EflrS:[t
col | apsi bl [ 0 col |l apsi bl e_cont.ai ner an e firs

and sgcondepcogﬁpggs?ﬁ(lﬁ 4% c%%?‘gfﬁérggg g I%ahta% ? Elbeapél&s | BPFBHOi sheRsep. 1
11. The sodpreorfilrsti Bﬂtmlspemsqmg)lsylstem ﬁiun:l a:fdmﬂlﬁlf:bltithﬁr tdr:]Q:mﬂér j[flihctﬁg a
second soa I 0 [ r n outlet t be vtx/E in the outle

t ube extengs&:én f(%gl ?Ihgoéngrhgﬁﬁ?%a P7on ' rom chué)le ecoRd ThUIY GPTHY CAbapRer
to an inl ett%fthehgegubigbsoap or Iotlon di spenser. 12. The soap or lotion

di spensi ng system o | fi soap 0 | oti on dj spenser
andpt he sgcoﬁd soapmgrgklé%lgnl %%e g%)gn %?Eleglch”}cnc Ude avr?&ﬁﬁalalcﬁuﬁfbee ab¥e
posi tive ch%ﬂBPSEEh%ﬁu angunigsconnectlng the first portion to the second

portion, so that the liquid flows from the container to the second
tube when the first portion is connected to the second portion,
and liquid is prevented from flowing from the container, wvia the
first portion, when the first portion is disconnected from the
second portion; and

wherein the second portion includes a valve that is
actuated by connecting and disconnecting the Ffirst portion to the
second portion, whereby liquid is permitted to flow from the
container to the second tube when the first portion is connected
to the second portion, and liquid is prevented from flowing out of
the second tube, via the second portion, when the first portion is

disconnected from the second portion.

9. The soap or lotion dispensing system claim 2, further
comprising a conduit strip having opposing ends, a plurality of
conduit ridges, and a plurality of conduit channels, the conduit
strip connected to the interior surface of the container, one end
of the conduit strip adjacent the outlet and the other end of the
conduit strip spaced further away from the outlet than the one

end.

10. The soap or lotion dispensing system of claim 1, wherein
the at least one fluid container containing soap or lotion
includes

a first collapsible container containing scap or lotion;



13. The soap or lotion dispensing systemof claim 12, reln ., £ag port
opens transeersery to a punping axis of the punp. 14. § B%§H352 ??tloPher
di spensi ng system of claim13, wherein oB2 port is |ocated above etﬁ
port. 15. The soap or l|otion dispensing systemof claim 14, wherein he
adapter is a continuous one-piece part. 16. The soap or |otion dispensing
system of claim1l, wherein -the delivery tube and the outlet tube are
flexible tubes. 17. The soap or |otion dispensing systemof claim 10,
wherein the delivery tube includes a shutoff tee having a first portion

i . i ortiqn, wherein the 29 Septenber
2004"- 35 1115t portiant FEap B o R B B RAIARE 13 o7t 405 ofthehe

first and s¥& ctligpsible contaimer slocmikd het s€€08Ue VM f0rOM dwr than

i i i i i i di spenser;
| ed, incH 1.0, fi soap Qr I9t|on _
aggfein thgtfétgigv%g?§?gﬁpﬁﬁglEégéga%{g%%ﬁglgé L%ﬁ%%leﬁr cWfhecting and y
di sconnecting the'¥irat pbeason poet hdebbvond pabd i ofbulid righat ihhe gdiiygu

- - - - t he
from he r st .cpl | apsible containers to
1]:: ?\é\? dir gpeﬁ?ﬁ&aﬁgﬁi?ﬁe t;h:er s%lg%érjt i%ﬁﬁgggﬁ%neneécgé‘aaf%e‘f h&seEBRd 356N,

and 1iqui d $&'13pPabEAt etPitedimer] owAg' the onfihet onmdf stehendi r 661 Ay ipaeond

i ' ' j ' i tionis
ol | apsi bl eccrratiaeher o thea riberfidsid J2OnLE oG Jhen, the first por
giscoﬁnected frén1the second portiéﬁ% ané wﬁerelonﬁgeﬁécond portion
includes a valve that is actuated by connecting and di sconnecting the

: . ‘ : iqui.d i j to flow
first portion tat.hanseeess oPOLdd Yk dM@EESQXh&'éQgﬂgm'%prEQQ£tfgjfurther
.Lhe X . :
fromthe OQ%m%&ngng a second soap or lotion dispenser and an outlet tube,
wherein the outlet tube extends in fluid communication, from the

second port of the adapter to an inlet of the second soap or

lotion dispenser.

12. The soap or lotion dispensing system of claim 11, wherein
the first soap or lotion dispenser and the second soap or lotiocn
dispenser each include a manually operable positive displacement

pump .

13. The soap or lotion dispensing system of claim 12, wherein

each port opens transversely to a pumping axis of the pump .

14. The scap or lotion dispensing system of claim 13, wherein

one port is located above the other port.

15. The soap or lotion dispensing system of claim 14, wherein

the adapter is a continuous one-piece part.

16. The socap or lotion dispensing system of claim 11, wherein

the delivery tube and the outlet tube are flexible tubes.

17. The soap or lotion dispensing system of claim 10, wherein
the delivery tube includes a shutoff tee having a first portion

and a second portion matable to the first portion, wherein the



: : : : t he
first and second collapsible containers to the first db Renser \QIQ
first portion is connected to the second portion, and ?I %BF%’ 15 @gvent ed

i [ [ —M d portion, when the
fromflow ng out of the first dispenser,-3a the secon
first portign i s disconnected from the second portion. 18. The soap or
| oti on di spensing systemof claim11, further conprising a conduit strl p

Bimg qis.ioa RbUGBlbLYdOf in CONG Lodfi@eSac ANF & plyral ity of
Eg\rﬂjﬂlgt ogﬁo flre?: thelocoﬁ U|t t)str J‘rclzonnect e% to the I nt'erior sur?é 'é 6f
one of thea#]l 1t 2RHdSeERD P LLaPF Hoptadhe s nemnsl thaesemmhdiporhéosongdui t

| | apsi bl e
adj aoentledn ait | eludd thameneeAfiohhe dd r e an¢ seCQY CO
igﬁlt g.l nesz d the other end of the conduit stri p spaced %urf)her gﬁ&/ From
the outlet THAN tHe one end. 19. The | iquid feed system of claim 10 wherein

t an
extendi NG 1om  po. OUL Lot 26 Septorbar 2005 - aa 20 TALTI Qi1goFERa bY
system of clalm &@n%&n&ll 1 4ROPBEEF 819 ofthey h%l@écoh@ir@cﬂnl apsi bibe csataider

wrdlignt hsoughae bos { O1guieeld1oat ehenseaONGngOLEaPRL bkeLe. 5
ggﬁ?:l ﬁg\r/vn Ilymt soug g eed ls)ji\;}?sutlem ofO cl ai mml vvhelrlel n aﬁe out 'i ot

the second ccj:)ci Papsf’tﬁl pﬁb {eal ARRERNISe ot d the ofdirsto dispensem Mhahl wiet he
second col |fdgsikblpercomt ai mecomdaitelio ta t1toR vlcdongf po€101§eC£{Hj flch.l s bl €
cont ai ner \M}%Qeﬁpgds %&Qd %lwllraigSIfblogl Cgtpé aloggr ofI SthéII flrsts?a?lgi seconcli Oh
collapsible contalners, via the first portion, when the first
portion is disconnected from the second portion; and
wherein the second portion includes a valve that is actuated
by connecting and disconnecting the first portion to the second
portion, whereby liquid is permitted to flow from the one of the
first and second collapsible containers to the first dispenser
when the first portion is connected to the second portlon, and
liquid is prevented from flowing out of the first dispenser, via
the second portion, when the first portion is disconnected from

the second portion.

18. The soap or lotion dispensing system of .claim 11, further
comprising a conduit strip having opposing ends, a plurality of
conduit ridges, and a plurality of conduit channels, the conduit
strip connected to the interior surface of one of the first and
second collapsible containers, one end of the conduit strip
adjacent an outlet of tpe one of the first and second collapsible
containers and the other end of the conduit strip spaced further

away from the outlet than the one end.

19. The liquid feed system of claim 10 wherein the second
collapsible container defines an outlet and has a nozzle extending

from the ocutlet.



LI QUI D FEED SYSTEM ABSTRACT OF THE DI SCLOSURE A |i qui d.feed. syst uppl i es
liquid froma collapsible container. to at | east one I|i a%i%c?pte |b§5§ﬂ§%r The
col | apsi bl e container is positioned at an34£l evation |ower than the

el evation of the at |east one liquid dispenser. At |east one |line couples,
in fluid communi cation, the «collapsible fluid container to the at | east
one |iquid dispengery,Jlhglsgqul eed system jhclude first and second
col | apsi bl e contai ners, vviqtlukigt Ilglgeleciisr%stt%loloﬁaﬁgg%r[‘J%dﬁ‘ceatieﬁ@r the oytlet of

el evation | &hersetran chélatsikdel cnnohitdie qtensedsinenilyi Guirdugh SPAHQIoRN
hi gher thanytbe o€lguatd o of ond _col | apsi bl e container. The first
and second col | apsi bl e cont aicﬁtéggp%f%lecgﬁblfg‘%?g’f'n fluid comunication, to
one another and at |east one liquid dispenser by at |east one connecting
line. O her enmbogi megs 19f i heeldguid . feed systemprovide for a series
connection between the fi %lslt aﬁé Ogc% SndcSE é%%ﬂ)lleg draiRetRe AHdethet
second col | Bp3i Breond opr’diapsibaad coheaatert east loneted SPEASES . tbNat HR%Rom

ot her enbodiyentss thbesddidst apd d_collapsihle containers are
coupled, in fluid communj cation a%% e g S Fn&OP afitf )t 19 the
second col | 3HIH €cddmpsibier cantiadner eden dhe bboehnd cil9peBSBIe afdhtaaupked,

in fluid cosmuniicaki hp BY o884pNd connecting line. Fig. 7





