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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 Tiisinveisiofl rdMt&nE tS &leshadichl 56" MEArtchiRMhis invention relates to
a liquid feed 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.



a single container. In one such liquid feed system so ed to
as a gravity soap system a liquid reservoir is nount gg%'gﬁfefrhe?ﬁﬁq) above
a plurality of basins, with a liquid dispenser positioned at each basin
and fed by a line fromthe reservoir. The head pressure 5 of the liquid in
t he contai ner 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-xshut valve to enpty the val ve
cavity into the operator's hand. Wien the valve is closed, the cavity is
refilled by gravity flow fromthe reservoir. Wiile this system works
adequat el y Wnen thelnraesther\tmerof liguigpfesd syistomegpldialigof liqpicadlimsdrmweirwdiﬁdm
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into the reger t t I of
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-nanmely, they fail to provide a 25 continuous and uninterrupted supply of
liquid for the users. Indeed, in situations wherein the |iquid dispensers
are refilled after Inkwythaxrcenﬁgmat}on sometimesneferreploras anjunsipt-Sie o sEstan e
users willjsno Witer O HOUN SR 4h¥ I
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" liquid dispensers mounted above the counter. With this type of construction, the reservoir

"z el

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.



wher e the'éupply reservoirs are sealed. containers, th quid is
wast ed. 29 Septenber 2004 -3 Al though current I|qU| d fge(?%gpenwepg()b%termt

to provide an anple supply of liquid, none of the current liquid feed
systens address the issue of providing an eﬁononical and conti nuous,

uni nterrupted supply of liquid. Existing nmuftiple valve, single reservoir
liquid feed systens have several disadvantages. The val ves are high cost,

desi gned to withstangy, ﬁ%hé T I's
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pl unbi ng, or expaoseltheenrestigeid feai éwtemsm&esngh@immmowdﬁgaﬁ,eomﬂmﬁnwand
used has to be a er thin vegetahle to. run i e pipes and neet
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If the lines ar.e re effor uired t repr he re
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system that provi des a rel atively uninterrupted suppl y of liquid to the
users. Furt her,valveslegen entpta: Sughpioap, qnpqmmﬂar,eeaowgytsiaredrmdmmu&:emho@d with

require reprim I e .S inter
~once the suppl lgﬁnq{’?%%%&‘%}g%gnﬁugg%?ﬁg%ﬁmgt%%ﬂ a gla&gﬂpsetsg“fag@lgg“’ﬁ?e&ﬁi d
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over |ong dist ces gﬁﬁ ﬁw OF THE | NVENTI.ON I n an exanpl e
embodi ment of t ¢ WS 319 Hgsr{‘?F@P@OHtéSfB‘ﬂ‘HKﬁdd‘é’éPP&n‘@d]é@lor | oti on
di spensi ng system of the present invention is designed for use wth a

sealed, large capacity cleanser reservoir in the formof a flexible or
col | apsible fluid c6urentdignid fEédesystems hayesindrbased tnainttbntca;itmmd ipcavedeasecttbe
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wi t hin a housing for
system that does not require repriming of the liquid dispensers if the supply is interrupted

once the supply of liquid is replaced. Moreover, a need exists for a liquid feed system that

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

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



| nproved vandal resistance. In the exanple embodi ment , Kbl e
fluid container nay be positioned at a hei ght bel ow t%glé%f)%ﬂﬁe??ébtgf

| i qui d di spenser punps. |nexpensive flexible tubing connects the
collapsible fluid container to the individugl soap or lotion dispensing

di spensers, The soap or |otion dispensing §g§ten1utilizes mul ti-viscosity,
| ow cost, bulk liquid soap fromcontainers which provide a nonth's supply.

Actuation of a e 4.-4 punp.at the soap, of. l.otion dispensin
di spenser depoélgl& ¢ %ﬁﬁﬁee %Qé éri légg? glge?nsvg}aﬁtp SHﬁeﬁ‘gepﬁ ?gsﬁh%ﬁq"ﬁg ﬂﬁ?c%ﬂlétogﬁfb\{ﬁ‘?fg of
cl eanser in théag@lThapsioaheofididahsbr &M abMaRibiAMuid Conbiiicr 04 eR)chivdicdNgekatted
and the container, replaced when the content falls to a predeterm ned |evel,

or the cont ai néfd thegeniaincy isplpesdaphepdha enmfeatfally togrpradetemined llevgl, ion thetcontainese
event. One enbqgj . 0 ' ' nsi system i ncl udes a
cabinet with aq;gf?:gﬁ%%agéedrﬁegig%%%@Fonp%sgkﬁ%eﬁg%ﬁ'ﬁ&?ﬁ%%g%i net, an access door

for renmoving a used collapsible fluid container and placing a new
col l apsible fluid cgntainer, in tfh cont ai_ ner support, and a _lock for
\3)

securing the access 46&mbaHmeRkofdhs seaaor lotion slispersingssysiem iadides) a cabingi avith a
col l apsi bl e flJddh | o : f . ' .

t hr eadabl y engadgg@nﬁﬁgﬁ@ﬁsﬁﬁginﬁéﬁ@ %P?%%ﬂgﬁsg&@hg% %%‘h?g? hlu.‘seé?leoollapmble
col | apsi bl e f | vl comtrirzr mad plativg bacw|caliapdiblerfluxl conpairiee irr the contiinerangjonteand a

enbodi nent, th 0 or.lotion dispensing di spensers .are nounted on_a _wall
and the suppl yei?‘fi(n@%eg%#‘%ﬁccf’ﬁéf%ﬂ] ﬂ‘e‘l‘ﬁ‘gmggg‘pn & 15 EPiEclast %gﬁﬁﬂﬂ’smle
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fluid container supported bel ow the counter, and wth the Supply IIne

behi nd t he wal lalteraativgiegnbedimientsheleollapsidlaifiuis aontaireemag bé placdddn weemote heons oap
or lotion dispensing dispensers and the coll apsible fluid container.
Alternatively the soap or |otion dispensing dispensers may be nounted on a

wall in a first ro@imnothet Bmbbdinenl, krnsibbelofidrdishef i dkmaiers freanEREAH a
room and with the aupply | i.ne, ,behind the wall between the spap or |otion

di spensi ng di spei<ed desupply fiae is behiad Gegyall. Thesogp oplefiendisrersingHisneasesmanbe
room In yet a i fER ke Eo;ﬁﬁt ' |- | ' S

may be nount ed%‘ﬁgﬁc@lﬁﬁg& , Wtht gﬁ%@ﬁ %%g#ﬁpgﬁﬁ %@B@gﬁ#ﬁ%ﬁgﬁdrﬁeﬁ%@?{ he
- the counter, and with the supply line behind the 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



counter, or in a storage room nounted at a hei ght belo Pﬁ;gg f the
counter. An exanpl e enbodi nent of the soap or |otion d R? %gensers
of the present invention is that shown in U S. patent 5,476, 197 which is
i ncorporated by reference herein. In accordgnce wi th an aspect of the
present invention, there is provided a soap™ or |otion dispensing system
conprising: at |east one fluid container containing soap or | otion, the

cont ai ner havi QQ e
and an adapt e?ﬂeggle‘eﬂ}lth}gé gl(e)%tigésr oneﬁdt%ﬁ %%é%w{phgga !ﬂﬁ{a aV| n}g%lgigh%o"ﬁ%t
to feed soap orofﬂtetattuastoheﬁmitchnﬁmaértd:émﬁrstmeﬂ‘mwddptepnt ainer into the

base, a first port d a second p o‘g and at | east 29 Septenber 2004 -5 one
del i very tube, the i‘gﬂseaw g%m PREPSNg Sysiswm WAV, SPMRESe Arsopqng spap or lotion

comuni cat | on, e bhehn offler! i, Hnetd Ho AR Tl ichAT IR HORY odefintlEarld St
port of the adapter The soap or l'otion dispensing system imay conprise a’
second soap or fram ithm seaindppors exf thed adapteaute em. inlbte pf whersecond fseapuirl fetion
tube extends in.fluid comrunication, fromthe second port of the adapter
to an. inlet of  PHE“second soap or Iotion di spenser. The soap or |otion

di spensing system wh@wprbrmﬁmfdlgp%hs@g%tﬂ dzlihfréﬁ'ﬂuéjﬁﬁpé‘dh%edr 1ofi8Y dispé&idee
a manual |y operabl e positive displacenent punp. The soap or lotion

di spensi ng syst@ﬁmﬂhéﬁémﬁnﬂhlé’wqf@iﬂep@ﬂmvema@ﬂm@l@!—md por t nay open

transversely to a p |Ot|0 spensi n

system wherein onelfggr (%)ib e {hgé%glggggﬁ%m a@?%’éﬁt pﬁgrafl %e&%rgis

| otion di spenmmegr@)tﬁtremvemél?tceamhlbiﬁgadmftﬂﬁpuﬁ@y be a continuous

one- pi ece part. The_so | otign dispensing system wherein the delivery
Tﬁgﬁoapljg

tube and the outl et WMawesmaﬁwmw%ﬂr@a&aemﬁ msy ibg Aocgted ghoisi they
system wher ei '?)ﬂ}epﬁor€|3| I very tube may include a

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



first tube and a second tube and may further conprise I nk
adapter having a first portion and a second portion ng?%ﬁﬂeﬂfo ?ﬁ Jlfl rst

portion, wherein the first portion is coupled, in fluid comunication, to
the first tube, and the second portion is goupled, in fluid conmunication,
to the second tube; wherein the first portion includes a valve actuated by
connecting and di sconnecting the first portion to the second portion

that the Iiqui t f|r
portion is conrgealuiP tflé Q%e sec‘i’;mc)ir{ﬂ'1 t{’)?lhe Gl? ﬁgﬁ% oﬁis{g%\ré%@%lﬁfgpg
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I s disconnected, fromthe_ sec portion; and wherein the second portion

i ncl udes a val V¥TthRBawasfr %ttgﬁt)’é“(yetﬁkialb@ﬁﬁé@ﬁqqg and di sconnecting the
first portion to thews | t t
fromthe container to ?ﬁ econ %%H%/ﬁgfe r{silte 2 lgﬁtggr?tel gglgoén)oﬁgé‘tn%w
to the second q@mtiinorg seapdot lcqmndmasr mcledeemﬁmdodlrapﬁblblconmng* antairifig $dap or
second tube, via.the second Esglgit ion,. when the first porti

di sconnect ed f righem Heseedopila jaingtheontayune §92p| ¥t fof) dﬁ%ﬁ%‘?gﬂﬁﬁnélﬁl?lém
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the conduit st rﬂllé thenate bastl one  ddlivernttebe aouplingade fididt bemmonivationg the Ging
end of the cond tr| adj nt the, outl et and he ot epd of .the
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soap or lotion wlﬁpﬁﬁﬁlﬁmmbﬁmhﬁagbﬂoﬁm%egast one fluid container
contai ning soap or lotion may include a first col %&SI bl e cont ai ner

cont ai ni ng soap or Thgtsoghor t@@c@?ﬁfﬂ‘é@g [SEbem [hay ﬁrawmpnmts@qondrsgagmp
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col | apsi bl e corﬂralf’ 5% he first soap or |lotion dispenser.

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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system wherein the delivery tube may include a “shutoff tee having a first
portion and a dgbeetedngperticonwherekibliguid ds pemnifi¢d tt flpwritamihe omhef dienfitsshend
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containers, one end of the conduit strip adjacent an outlet of the 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.

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.



portion includes a valve that is actuated by connectin nd, di,sc cting
the first portion to the second portion, whereby |iqu§%§%8“%HFﬁ§B@§d to
flow fromthe one of the first and second coll apsible containers to the
first dispenser when the first portionis cgnnected to the second portion,
and liquid is prevented fromflowi ng out of"the first dispenser, via the
second portion, when the first portion is disconnected fromthe second
portion. The soap or

ondui ¢ strip havi ng: (aabog SURBREEhRRITERL 8B of ol A5iapS BT LEe fiing

plurality of cd‘nﬂuhebomhan@elhss Ahraevamgedﬂmts feduire & tha ftireollgdibledohieds Rbre b OF
surface of onelﬁf hg irst._and second col | apsible _containers, one end of
r %ﬂ%

the conduit st é)hmwdwaé?nmﬂl@%e@a@wdbhﬂlefnlqc@m&ﬁé the dighitgh o
Il bl
o151 2 Coh it ey S 4 SRR 90

wherei n the seciawh oot Ioﬁphe Hine whm dnmeollapmialedeénmaeramre cuigtyt tharetly,hfirthea

nozzl e extending fromt outlet. The qu i d feed n1mhere|n the, outl et
of the second & gg E’g}‘ﬁ‘% off dFPTIRg Fl contrinsigy Rt v Bistagh

wal | of the Se%ﬁ%hhﬁ@ébpbﬁyﬁg%ﬁﬁr{éﬁ{c SIiEeethhg Aiend Er%%i@’&ﬁ%ﬁ%d’\ﬁl cfiiflg
the outlet of the second collapsible container may be ed cl oser to a
bottom wal | of systemdeaseerdmedite apwitithds of spact ednfiguratihesn to a top wall of the
second col | apsi bl e contai ner when the second collapsible container is ful
of soap or lotion. 29 Septenber 2004 -8 A feature of exanple enbodinents is
the use of non-coll apsible flexible tubing for the connecting lines. An
advantage of this feature is that the collapsible containers can be placed
in substantially any |ocation without being limted by the placenent of the
tubing. A further advantage is that the non-coll apsible tubing prevents
the liquid frombeing conpletely drawn out of the |ine when the

col | apsi bl e containers are enpty, thereby, further elimnating the problem
of reprimng. Al so, the coll apsible containers of the instant



i nvention can be of varying volunetric sizes, thus allgw.ng, the or
| otion dispensing systemto acconmopdate a nultitude 023\49 gtg@berﬁ&?tp
configurations. 29 Septenber 2004 9 Ot her features and advantages of the
present invention will be set forth in part in the description which

foll ows and acconpanyi ng draw ngs, wherein the preferred enbodi nents of
the present invention are described and shown, and in part will becone
apparent to those skilled in the art upon exam nation of the foll ow ng
detail ed description taken in conjunction 5 with the acconpanyi ng draw ngs,
or may be |earned by @itkeefertuess afd ddnantqpeesiaint présav drveition will Bdet et 8ijaR e eof

the present inve d and_ att.ai ned ns of the
instrumentaliti egg gﬁ@umr#)%ﬁg{hﬁ%ﬁgé&w{'? AR T VA ! E‘%{T&T ch‘FtheH’g’O%iB“ﬁEﬁded
clai ms. BRIEF DES;@Rte@Tds@mmthEre[a%wbema FhoBm, dndhrSpaﬁ ViR beddaRappaeny iodMb se
illustrating the edsste h nve with O the

col l apsi bl e f1 ui a;k é%% ng]? Ser® ?’Fb Ata 1?%01“&. ?%’8 &‘?egtdéscfl?t%tﬁﬁ’é‘%&@w%&ﬁh ns
and liquid dl%p@ﬂﬂﬂh@accﬁhﬁnyﬂgldﬁw&ngél (&\Ah@llmléaafed b pfabeide o@ihe'ﬂr@entlm%{l&ht he
col | apsible flui c\%g ner unted, .underneath the counter. FIG is an
enl arged secti onal™Vf&w 5?’5 Brreée’f“ér‘"rvé%fl°§r%%’d]?erféﬂlze%?ndaaq@’ﬁﬁ|bé1 mf’Sns of the

di spenser. FI G 4nstamafalitieh a{cgﬁdnb&ﬁﬁéﬂs(pmbulwﬂﬁw:zﬂéd it Inl tRerflerliog DBAREr t aken
along the line 4-4 of FIG 2. FIG 5 is aviewsinmlar tothose of FIGS 1

and 2 with the liquid dispensers nmounted on the counter adjacent the basin

and the coll apsible fluid contgrigepEseRMtEONOEeIRSR AW 3 counter. FIG
6 is an enlarged view of a portion of FIG 5 show ng the installation of

the collapsible fluid container and support box in the cabinet. 29
Sept ember 2004 FIG. 1 is a 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,



- 10 FIG 7 is a schematic of a liquid feed system of Lhvent i W th
both a first and second coll apsible container. FIG 855?@&%@1%3@@} onal

view, partially in section, of an adapter including a piston wutilized in
the present invention. 5 FIG 9 is a perspective view of the piston of FIG
8. FIG 10 is a schematic view of another enbodinment of a liquid feed

systemof the present invention, particularly illustrating a series-bag
liquid feed system FIG | 1 is a schemati-ddview of another enbodi ment of
the liquid feed systemof the present invention, particularly illustrating

a second col | apsi bl e (f(g t.al nehrE w.th a conduit stri ;[)1 210 FIG 12A is a
sectional view of th&&dddACCTEBRIGHSlGY Tead iy e ek the igrertion dvithtbody  first asd
FIG 11. FIG 128cdn8 calldb§iPlcRb@singtl ew 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 |ine configuration. 15 FIG 13B is

a schematic view of Fh® safReeLymBLal Vewrbdaialld 3 5e8id o b iﬁgudih?%ﬁé{oﬁgf a

1
between the first, collapsible container and the first conhecting
14 is a schemat i®iligsddh§Pressms invertiosnbodi ment of the |iquid feed system of
the present, invention configured according to the present invention,
particularly illustrating a series-bag liquid feed systemwith a
wi t hdrawal tube posi FIGHdue pagicetvegiew Haheqistiand FI®@- col | apsi bl e cont ai ner .
29 Septenber 2004 FIG 15 is an enlarged cross-sectional view of the
wi t hdrawal tube and tube support ~of FIG 14. FIG 16A is a schematic view
of the enbodi ment of FY§- &0 Isi@sschgmatic yiswrfianetaey empediment of p digeid fesd susiem obbend

connecting | i ne peqedtideiitdhi Qticubrly hifestu kBB alsstied bSENGHPbEsyélcpV Of the
bod ment of |Fre T en e} ioubel s P S LEPRRATALE s Yef

FIG. 11 is a schematic view of another embodiment of the liquid feed system of the

present invention, particularly illustrating a second collapsible container with a conduit strip.

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.



interface between the first collapsible container and first ecting
| i ne. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS One enb %sﬁ'@#’?‘("s‘{%‘f 5@‘5"% qui d
feed system 10 of the present invention is illustrated in FIG 1 installed
in a washing room 11 and a service room 12. The washing roomincludes 10 a
conventional counter 13 with basins 14 and |liquid dispensers 15. A
collapsible fluid container 16 is positiongd 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 el evat iF0G. 1364 @WnlaRRd biosiNesliodbISRONS R SHithiRSyal hubEarl Afhe @b port
airtight cap or hher connection 21 for connection to the coll apsibl'e
fluid container,mﬁrg'k%eds liquid to 15 each of the liquid dispensers
through one or nore tee fittings 22. The presently preferred connection
for connection 21 is _that shown in U S. patent 4,564,132, which is .
i ncorporated by ref &l@néd ihapdrmaticiview Hdhecambodimentnf FIG. Idstibatmendifiet fiquid
liquid di spenserdsplasefird IR &R AR liRCcoiBblak ©f the washing room 11 in
positi on above and adj acent the basrns 14. The Tine 18 is 20 posi ti oned
behind the wall and is connected to the liquid dispensers, as is shown in
greater detagl in FlggS. 143 i@'}dscﬁcma-lgbgielw' $18nd URSdiRent BEri@! s 4204, 2bowe; Lhe
hung ceiling of the washing room and onward to e service room 17 ?bP
connection to t Haterferebaipsembibe fifst calldpsintcatamer artighe firgYriohmectingdidei qui d
di spensers are illustrated, the liquid feed system 10 can be used with one
liquid dispenser and with nore than two if desired. 29 Septenber 2004 -12
An al ternative confi gurat DESCBIPHON OH THiE BREEERREY SMBOLIMENTSShown in FI G
2. \Were appropriate, the sane reference nunerals are used to avoid any
unnecessary duplication and description of simlar elenents already
referred to and descOnbedbatiase of 4 liquid feed sPsterh M@of thamBRAT inReANorlif Aluk®dted iR
col | apsi bl e fluﬁchpptgf er 16 .(not SH wn) is.positioned belowthe 5
counter ‘13. In the eRSBHCHRACESIEE BYPH ! RIGSTiceaRm 52 Tikevashippiem ingikdes7,
17a, respectiOvelaygonventistad comter 13 heihfhasios 14 AndliQAd Hisginseriv §. N Ao idsibiofitida
| ocked door, or cgﬂtm%gr téhxs(.a f:os?t{o%!acf iln%’suﬁ)prort 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.



otherwi se as desired. The presently preferred enbodi nepgt _of, the Ljguid
dispenser 15 is illustrated in detail in FIG 3, home3%§9p§Wﬂ5FEb&E
configurations for the |liquid dispenser 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 liquid di spenser
15 of FIG 3 includes a positive displaceneg&_punp 28 which is manually
operabl e or electrically powered, as desired.” The |iquid dispenser includes
a casing 29 which is mounted to the counter 13 with the positive

di spl acement punp 15 p@sittrh@Reeorfdy t he
counter. The positive disp Iacenen? ﬁ%ﬁkgﬂﬁqggﬁfﬁ%F%ﬁ sﬂgﬁaﬁ Gﬁ%éwgﬂﬂfor
connection to thé‘pPrﬂWéatelg‘e sqrpgreferanes nuanegalsane wsdd W@V@!ﬁ@yunnécestsa:mdbﬁmbtyozﬂnd
fastener 32. The de@asiblidVér sth3plheR in and
a piston 39 that S|I8€S Wt h ?n a g§2%8§§gg%%§ibqgh%%§§3% %%‘ih%ﬁ@ngh

A spring 41 is pGERROFtORBd7ador F ﬁOl{ahﬁbfpiﬂmd(mntamexclé\lmtyhovm)ﬁs p’cﬁitlome)ewayﬂle
valve 43 is pasi tco@igds! d t he,s A second
one-way valve 44 is pos?tﬁﬁﬁgﬁgmoélﬁgm gbg{ncﬁé$)q aﬁﬁ)zq F%Dr?nrl?ggl ei?a’feﬂ??"‘é‘ﬁ&f *ng.
The first and sé@%ﬁﬁ‘%ﬁ@ﬁhﬁyn@aﬁvegaWﬁ@Obwﬂbmmvénkmbmmkcnmndﬁahgnmmﬁueh as
a duckbi || val ve offervise fapgdge valve with head hol ding capacity. In
operation, noving the piston 39 dowward, as viewed in FIG 3, forces
liquid from 25 the piston cavity 40 out through the second one-way val ve

44 and a passage 51 UiNquabhhferdicatfBodifb ot BEHEEAS nﬁggsd§gmg%w§$§% .

pressure on the ston is released, the spring
-13 the piston uﬁ\z&’a{p& é}?‘m%@thpmnﬁ@rﬁxp mthehqmdmﬁspmetmamgmedt e progently

tube 30 and 10t Opehgred BhSIdRAerf 8Mhd Naqu¥d @s np%ﬂs%r fsltﬂa&tho%&[y\@ %n{%&éléﬁ,dvhl&e

l'iquid di spenser, 15 of the present invention i S capa
different enbodiStRsROrated Ry referencedgesital details are capabl e of
nodi fication. For exanple, another 5 enmbodinment of a liquid dispenser

configured according,ﬁp the present invention is shown in
e liquid dxspenser 15 of FIG. 3 includes a positive displacement pump 28 which

is manually operable or electrically powered, as desired. The liquid dispenser 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



FIG 4. Were appropriate, the sane reference nuneral s,ar d voi d
unnecessary duplication and description of simlar elgﬁéﬁP§%§F¥2§%§
referred to and described above. In the alternative enbodi nent shown in
FIG 4, the liquid dispenser includes a tubular <casing 29 with an inlet
tube 30 at one end for connection to the line 18. The casing is 10 nounted
on the wall 20 with the inlet tube positioned in an opening 31 in the wall.
The end of the line is fastened on the inlet tube by a fastener 32. The
casing is nounted on the wall by toggle bolts or screws or other fasteners
33 positioned in aligned openings 34 in the casing and aligned openings 35

in the wall. The qpenings,are parallel wth h ot her er pendi cul ar
Lo the wal || 13ecearn v diog ki B rk. 0ReRL BE s BHERRERE v
punp 28 whi ch ipitomavigl iythe fppeseble valvedl.ectrical |y powered, as desired.

Al so, the positive displacenent punp may be a liquid punp or a |ather punp
as desired. The positive displacenent punp includes a cylinder 38 with a
pi ston 39 sliding i thalipiddigrnealy’ pyythd Preans indentiof istdapebleydfiotidemd diffeeent

cylinder includes,a_cavi | ] M. LN, :009,: 92w ' S
positioned in _tcf?eo%ﬂug?t(sjna“%gt\%f ir.al g%mgl.dkﬁd?%?f%’gﬂer ﬁ%gigﬁﬁggﬁk{]gﬁog‘ _rwi thin
t he pi ston Saviempodieeweéalifuibdisgenicnepnfiodedactirding todhearesom invendion is shava in

second washer 415 RRSl.t ORGH A afhc! el SABEAN {34t REHURSAIAZAS! | NG

and a second one-way va Aseal ring IS positioned on the cylinder
for scaling endgplipstienanddeschiptidne! sintilardlesmentgalrpady relyrred toandidpsgrived aboysot her
seal ring 47 is provided in the piston for sealing engagenent wth the
interior wall of the cylinder. A fastener, such as a 25 screw 48, ‘?rovi des

for connecting the poh¢aliematysicaspdimerrsitminFif- 4 Beligpd dspepsepincludesa tidulyy | o
f:xgd in ]Ehehcﬂaéiﬁgi% wﬁﬂdnlidrl]&te@oe:m A ofid %_t;éﬂcdin_ﬂc&ib@tmsli@ﬂw. DEtferBatiy mgl .
sliding of the piston in the cylinder while |imting the pistan.travel an
g ovent o sebedbnbont oo RoshraPrrif Seladfe i Wil 557
ept ember of B 1in® isTRRANSE biDMhe inladWibBBy & fasteydr 32. OThe 38sirigrisuacwhtedron e
right as viewedq i ngglr‘ﬁ 4, forceé) L{I i%ui ngrgm t hne i%iw toogni‘ggyiiliﬁﬁm%gsin%ut
through the sedBiepslralersere & amafasiings 22 paligardn &l pening

and aligned openings 35 in the wall. The openings arc parallel with each other and

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.



t hrough the piston into the user's hand. Wen the inwa r t he
piston is released, the spring 41 noves the piston ou?\gvaslr%é,%%f%rgﬂﬁéwl eft as

viewed in FIG 4, which notion draws 5 liquid fromthe line 18 through the
inlet tube 30, through the opening 52 in the cavity wall 53 of the
cylinder 30, and through the first one-way valve 43 into the piston cavity.
Since the liquid dispenser 15 does not operafe with gravity flow, a
construction of the |liquid dispenser for preventing | eakage at hi gh head
pressures is not required. The liquid dispenser as disclosed has a | ow
cost sinple construct ilweperdfioe, moringttepisi3B3Binthatios toaht A 40, MRV ipﬁx&ggﬁ}-&g

mol ded parts and fhe; & the .entire positive displacenent punp
requires only theﬁsprﬁ%eg%fonv%‘g gtrosouh ,°“@5§‘ef%“ddr¥'észayakral4@@si HyBissaded 51

seal rings 46, 47throggfithe pieton ired thi NieRg h&w@r Siled Bie AWk isEasd 2
itself should be ﬂ@%ﬁngﬁf)ﬁb\%sme%htﬂ ren 4h renat gri a_tlcp%rc_) sﬁgﬁ?&%ﬁcﬁé&gﬂg%aﬁge
to vandalism The casing typi calty 1S et dhiee it at werediieFich dt whitlnmotiardrbed h
durability., and liqull fomy dmijndis tdugh ﬂﬁﬁrilM@uhb\éQO,&thé{ﬁgoﬁérﬁn%f%imh%sti

y

material is used .casing., The line 18 is typical exi bcf’weig”’w“Il
non- col | apsi bl e pglsg)g%h .teg?*%"ﬁagﬁ éndsg’%tim@ﬁg}? ‘:‘:"e%é‘;éﬁl‘?ew@ Valys t1a firnte the pistarcatibe wal | s

of the washing and service roons are constructed. In the enbodi nent shown

in FIGS. 5 and 6, co correspondj ng to-those of the earlier figures
are identified by thgg‘ggeﬁrﬂeélf%“fc‘g‘g‘sé’ﬁ%éf ﬁddiﬁesrfﬁr Petal vatherayiy Anecemsanypti@f the

dupl i cation and diasidudisperiserfonfresintihd Rikegt IR 1RadbleRaRY id £ & gﬁéﬁ e ¥ha
described above. glBensl N §;:60099! meg)tw the liquid dispensers 15 ar e Hoant ed
on the counter 13, and a cabinet 55™ 15 WBRIRCeHruRige Reseinddrds eodipisten 3Dor

recei ving t héOcomiazpeplistie mbldeil parts et thé rRtof thertinthokiiGe diSHREA e
cabi net has a hi @ﬂg%e%ggg a'r’:pvwlgeh @hlﬂgcki n% Ia??h 57 for co%lltitpglﬁﬁiq%%qmres
access to the cabi net. ArhS dr i8Rt YanKalyes Flstds srabungsri6F4 Toandthea
nozzl e 60 is car Fitaiinseravh4d sdppodt box 17 for connection to the
collapsible fluid container 16. The line 18 is connected to one end 29

Sept enmber 2004 -15 of a mating cap 62, and the opposing end of the mating
cap threadably engageBerctsing®8atEtiEshould be made from a high strength material to reduce damage

due to vandalism. 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



i i il t | rred
Wil e any nozzle and nmatisag cap nay be utilized, the p ée % &
nozzl e a%d mating cap are those of connection 21 in F?% F%l d“gference

to FIG 7, an alternative enbodinent of a liquid feed system 10 of the 5
present invention is shown. The liquid feed systemincludes a main
reservoir 102, an auxiliary reservoir 104, a connecting line 105, and two
l'iquid dispensers 15. The main reservoir 10Zsi.ncludes a carton 107 havi ngha
top end 108, a bottomend I 10 and a hollow interior 112. In _practlceh t he
mai n reservoir iSIPOSItI oned at an elevation below the elevation of the
liquid di spenser s° Panating ¢4pré2t anddhd appssityg ead odmt aiam%rcaﬁﬂkﬁleau%lﬁé Qégggg \S&%lgl n

rst o
nozzl'e 117 Chr ough iy el o o Th AR ke PP B erea ?r%%gedcw' afnanating
nggleg 1%; Otrjglug?tapﬁ‘@i}ﬂs*éoﬁogmmumléldniﬁﬂtlhe carton outlet by conventional
means, which permt the first outlet nozzle to rotate to achieve any

107 is
desired orientation, e.g., vertically or horizontally. The carton
made from heavy cardb&é?hdefelmnceamE/IGoﬂ hae nitemetie dntlodnent AR NiGuid Red sylémmoftgo Sdy

di nent, the main
supporting theyrei 0. contaj n l.n ,one enbo
of IOIto he cart on%| s p?eésgltté]lr]\%htll& @%h %"hﬁé‘ﬂ@ feef) SpatemiichMes & arain reserenis IsﬁZabhe

| udes a
storage is suitalgpgliary msmmelo%mbmdbmnﬂlse 1050endaa6 1iQRd idpdnbies 19.NC

handlg 119 which is disposed on the top end 108 of the carton and a

det achabl e box-end (not shown) for protection of the first outlet nozzle

117. 20 The first col Tlmmubdew‘mrmalmmﬂeshlz&tdns OTRIglai YBnd 168, MbHUna 31 b C

ddition the
material, althou rial is syitaple. In a
first coll apsi bl glmcao}ir?? gﬁv%ér}%gg{r?gep rasiie e FPERTes B ERsHiopedat an ehgyationdrelow

anti bacteri al naﬂ@ﬁie&ﬂﬂoswmliqmdlmmmbesza ﬁwfrmm%mf‘;fﬁ??ﬂ‘g@i@“& within
o o o 29 BRIt e Mk eihdl aicuilih Sitet 115 bt & Bt St poient 17 2o s
cont ai ner
outl et |ever conthishligud ﬁf@mﬂ@dlrs;ucllapab{[eaﬁrlltmmdrlgaﬁsfsesvaorl:i/?gft\sﬂektmheS?I?,O,M@dw Olllpﬂt@hgm
in the art. The {i ont.r,o al.v
: iquid fromthe %a{rﬂrbg %mtc g‘H cg)%‘s’%ngfﬁ%q ?gané’eplfmélrﬂ%?“ 'S@%rﬁt oules 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 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



contai ner thréugh the-first outlet nozzle. The first ougl i s
coupled to an outlet 122 of the first collapsible con?gﬁﬁ%Fgﬂ%%gagaby

wel ding, and is made from sturdy material, such as, but not limted to

pl astics or netal, although any material capable of facilitating the flow
of liquids such as lotion-type soap or other simlar |iquids nore viscous
than water is suitable. 5 The auxiliary resgivoir 104 is disposed bel ow the
mai n reservoir 102 and includes a second collapsible container 115, having
a second autlet nozzle 118. The second col | apsible container and the

second outl et no ane of .t S typeas.used in the main reservoir.
The second col | a%%’#ag'}eé{’hé%l {'g\eﬁ“gﬁt °ﬁ‘g‘°‘§8°2%%t Tgeeﬁr \tes %‘é*aZ%tl%‘Samtp B Wit t
is replaced | essoftiffireivoldpsibletchigaihér ., by olteldinys iddliemate foni s8dy rhdtérial, Fieh 8RI N
and auxiliary reservQir. r | aced, 10. on shel ving. or any_other type of
storage unit to %uﬁg?teg?l%fl goepqar?glfsnorénr?gjr’ﬁﬁ%ugﬁ%Wyﬂnq'tgg’}a?a\?ﬁq‘?éff?‘i”btﬁtfnglﬁ%‘iq?f’d"’f

di sturbed or f alliquidy soshess lotibypipe abdp\or othéreinsilax lidpii &myors €S@GYBEL whtsr iPhRege.
between two shelves such that it is protected and the nmain reservoir
resides on the shelf (not shown) above the auxiliary reservoir. The use of

both the mai nS and auXiheaadilary esevalolds dipbodbelovahd difresdr@SeI020hd inbdhe
repl aced when enpty w thout aff.ecti the supply, of liguid to the end users
15 as the auxil in%rq%ndrc %ﬁsaé’Fl\ElSF?m%BﬂH%gaevéngsaﬁﬁcﬁﬁgf’%ﬁt%&ﬂ? ?]iléoﬁ.ﬂf seporpiéppsiBlet he
users. Pref erablgontainer sicbncadt dudét doealedre 6Dt e typd as@rsdPih 10 miih eeservoir.
auxiliary reservgir, if ovided, remains in the .qpen position at all
times, as the auﬂ%l S,ie‘z;ic’rmf/I c?liag (Sélb@d:f)?talﬁl%renﬁe ot "B&“"éﬁ?&dﬁé&ﬁ‘*ﬁﬁw P& replasry lesscond
col | apsi bl e contcfiendiras thelfitst chlldpsibromeiaermitdBlieamamynd auilibfRéseivoirsdre flacekin

one enbodi ey , first collapsihle container stores about 12 liters of
20°1 1 qurd. any (e Bt Sie AR pEE O B it e Pl B e eer s omou
3 liters of additsingndidturbtd gruilting $he. Topivdiet thie awslize raérvbin @ fiRed b&ween two
auxiliary reservgi 04 is limted,.in part,. onl racti
consi derati ons, Sglh%% Sé%,zth?t(g)[rls péc’)(t%crtfcpdlarﬂj%l&‘%%‘f‘éﬁggglf fraidesty %Fﬁf@"%ﬁovﬁg{’%i n
and auxiliary rdbenwdiargsresdrtdir. tThe ubd efboth.thedHawin usd suxiialyy re@FGird gilds2BSmain
conducive to co Lent | uppl.ying | i gui end users j.s suitable. 25 An
adapter 124 is n%%ﬁ%ér D%%%P %‘ée%fvl" et I%Btﬁ sce’%gﬁ%nf}ﬁ eé‘tlppﬁ?'o%tjﬁq)é@ q 7?“‘%158"50f
the first ald sedwrixitiely repsiol centont eippleing additlonalllifaid o elspeeisi Pelerabliiat h
e w106 Jeedli ohl 10 AR Sl DTSR, SR TP pro P, BenblR' 9 2%
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



cylindrical portion 130 having a first end 132, an opp ﬂ nﬁ$9?ﬁ fnd 134,
and a barbed 29 Septenber 2004 -17 outlet 135. The fir §
cylindrical portion is open and is sized to receive the first or second
outlet nozzle 117, 118. The first end further includes a 3-shaped channel
136 that is configured to receive a nozzle pin 138 to form a bayonet-type
connection such that the adapter and eithegythe first or second outl et
nozzl e are coupled together. The second end of 5 the cylindrical portion
forms an annul ar wall 140. The barbed outlet 135 of the adapter 124 extends
fromthe second emgti84 1ok ﬁIrsh&d o ¥k l:ﬂﬂ;Hh@a%orH&{:E bA aﬂ:@Q s2td tBrP‘.f‘cmeH%'ﬁng ot 26
ar

and includes a hol | ow body havi n ore 143 " and an outer

surface 144. TheSiAt ?“iﬂﬁ?mé?le { He! Barl] g%ﬁrsbf‘tﬁlfi [ﬁé'Eheﬁ inelrdraadshered chaent! bivehitig

146 that wi dens teiud td eeckind Ehbﬁre h lﬁg"% ¥ la"b@)[}dn@tatlypeo&rnhécggn suBhat the
cylindrical portlgn and 10 the barbed outl et of housi n

manuf act ured as A%aRIFF Egeirhgithedisst orpreons puilet npzzlqrseicouplad foaetberf 3b¢ $econgitend of

coupling to aspl asteyEndridlQortich Bk stihaGewaP ol gurations, or other neans
capabl e of securing a tube to the adapter, such as a clanp, however, are

al so suitable. Wth reference also to FIG 9, the piston 128 includes a

shaft 148 having a plng shiRd ohme M L5k (Rl ada %&Qﬁd%?ﬁfe@%oﬁﬁ'géd 4 drige

shaft. The shaft includes four ribs 152 that come t oget elrr
i nner ends to foffinfH! RyHe 38 pf the hopgag126mndinclndes ah@lbwdwﬂ}' t4xhaginga part4dn

154 that extendgd amReict sebdaahlte §40Mut h&&i&%&é&e@mlehﬁau@eswfggﬁ E&{n%‘t ly

smal ler than the radius. of the bore 143 of the barbed outl hat

the first end portdBHsvidms toverd he mieriopef theeykindricabpastion. Jhe plindfiral pertiendnd

portion 156 that thé ibhbedbbtltk bf thb BolMztrOhatitenked Refupidly Siced
fl ow passages beﬁﬁgenetpe ribs tﬁrog h the b;rbed out | eﬁﬁ&m Q%SEEQ¥F%ﬁ§%

al so has a taper SHRFRPHIGHS $eupliphisee Hashs whe. (Qther sugfasechriigurations, enethgsoreanson

154. The four tapesiReoRebiringasutk @ ik adpleS8chSh aBRAp! RRRIELrPALS LM, 160 t hat
mates with the flared opening 146 of the housing 526 Further, each rib

has a radially extending shoulder portion 162 and a second end portion
164. As shown in Fl GWih refer&iRé biftto F66. 9l e bB0AT BfincInGL Woish @R Ha ﬁﬁ@@;lgﬁéléd‘e
radi al extendi ng shou] der paortions of the ribs and the annul ar
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.



25 140 of the housing to bias the piston 128 towards thg 32 of
the cylindrical portion 130 of the housing. 29 Septenges%?%§%mg?go%

second end portions 164 of the four ribs 152 forma cross-shaped second end
portion 168 that closely fits within the cylindrical portion 130 of the
housi ng 126 and provides flow passage between the ribs and the cylindrical
portion. The plug 150 is a disc-shaped nenber that fits within the bore 143
of the barbed 5 outlet 135. A peripheral -gBeove 170 in the plug receives
an Oring 172 to forn1a seal between the plug and the bore of the barbed
outlet to prevent qgld fron1|eakin9 out of the adapter 124. The shaft
148 and the plug can 'Besssisumd eetirad 49! hedpwgibe 18 formryerqss-aheaped *h@damtdpt er
124 is nount ed, ﬁo@tﬁone?gaﬂmt%losélf e @ithih & cyQHAr @l pdIR&Z R dlde Qhudidterdd 4 %l

col | apsi bl e cont ai ner acing it over the end of the first outlet
nozzl e such t hatpr?ﬂ%esf@‘”ﬁ’é%sigeé’em%n gibpindthgeeyfipdricel goidnet nozzl e enters
the 3-shaped channel 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 &RePHSIEG 5% dwssherd membpyi thatdits wilgn shecbors j4de0f thetbarbed
downward, di sengRakiGs. tﬁhﬁcr@hér‘alngoé%zl 705R Eﬂetphfg 1139({1@35 14%D- Qﬁg v\i?e b@'ﬁpggl l

outlet 135, pernlttln& to flow through = the adapter
outlet |ever corfefeEn aP\‘f‘é alldzf@e bage piybpeagbed PHidet iiprpeat hqugi frene leelditlg 08 of thet he

first outlet nozaaaﬁerhw@ﬁeasmﬂmstﬁa HRGARLSA bSM&thricAMd fa%m@%%d ie@e of the

first outlet nozzle is located in the C|rcunferent|a1#y exten portion
169 of the 3-shaped channel. Notably, when it is tine to replace an enpty

first collapsible compaidager WatibmBurdisd, kor%%iﬁé r&%c firsk &ﬁh@ﬁ&ﬂfeqm loP the first
di sengaged fromthe first out] et nozzl'e and the plug 150 of the piston

aut omatical |y r&eHapsible qopteiner Ha by plasing fit Otvwethaemimféhe iiret@uﬂ@ npmée pich diehthe

action of the SpokAgdpike9 of Ak FrtichuRMEXe Unfrd tha.uk}flpédf AR 6lok fidlafarlirSRENS ET
15 and connecting |ine 105 from | eaking back out through the adapter.

Sinmilarly, the BFr irmguniRd g ﬁfSé@lﬂFleOF% theepdofdheriret outietneazii cagages e of
the second col | mg@aﬁemeun@emml&ﬁ 68 bbnd isth @1 R RRE R 1BkRMxd iRond fic O™
enbodi nents, the auxiliary reservoir 104 need not
the O-ring 172 om the bore 143 of the barbed outlet 135, permitting liquid to flow through
the adapter when the first outlet lever control valve 120 is opened. The adapter 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.



utilize the adapter 124, but rather ‘the second out| et be
nodi fied such that it 25 directly couples with the con%gctkngﬁ%?%gﬁgOS 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
mai n reservoir 102. 29 Septenber 2004 - 19 Wth reference again to FIG 7,
a first connecting tube 200 is coupled between the adapter 124 on the nmain
reservoir 102 and a first inlet 202 of a fi%st T-connector 204. A second
connecting tube 206 is coupled between the adapter on the auxiliary
reservoir 104 and a_second inlet 208 of the first T-connector. Athird
connecting tube 210 Mhettpredesn Beltliedrt Hr comerne Br20B s qonpled petypen the
T-connector and s@aghd: 1134 oh MeGhaif 1ke@bir 208 8EONdrsT 1048108 %?Qrﬁrstzﬁ-@cm@et(;p}mt h
connecting tube 218 is coupled between a first outlet 220 of the second T-
connector and arf fepngeommpding gubg 264 is §?upleidéﬁﬁ‘”defb¢’%i¢éﬁt§@ﬂ theoaxilipryfrespgvpir 104

connecting tube ;824 sicsnd mRY @baeglf HEEWR SR ofheSBE Oﬂ%lw&dnﬁécugg?ﬁlbefzm heognepnd
T-connector and an inlet 228 to a second I|iquid dispenser 230

Al ternativel y, thReves qntqﬁﬂ%%@ﬁth frgt T- e%e%rfn%éﬂ@bw 2 a5 sepent Toprnegtor

second outl et ofy1fhg SEEQBFhelaLARELIRS ccﬁ Kd 8wkl LhrstZdietdho 3P e SROU4 T-
connector 232, and a sixth connecting tube 234 may be coupl ed between an

outl et 236 of t kenerPARdasHiEEbEo ¢ Brst ll‘ﬂﬂéd fligpeater §82-t h ANE sewgeting tuke 4 is

di spenser. Al QbydidagCRANECLINAGuTUBES AL HRE 8- bAoAk ki Hldrb B to T8 al
t hat does not collapse during use. It wll also be appreciated that nany

di fferent typediawf dispenserddQ "Aligrppively, theffh congrbing tube may Be gqupleql hejyeendhe |
nmay be used jdepandhdguRivfiiiQedond aRRBhhdeRt bifihn MR 230 6f dnl Pbw doBEHGE DS, HRYa e
inserted in the connecting tubes to connpect any size coIIapS|bIe cont ai ner
to any size |iqai<h @nagsiresibe 23f may paequpied bereranioniet 136 of thafdboyusanpeciaryo

reservoirs 102, @dQfhe@fee Eé&@ﬁil id dispBnsEAQI of i connetBig tubs r€Shd-GRM a fidkle
adapters 124 are connected t he first and second outlet nozzles 117, 118

of the first anda&sadhe de%ﬂr}oaﬁékameéluewesa Heyill alse be appresiateddg apany diffegent ang

the liquid 20 digpRepsRiSes]l fuch tdefliciodk)| Fod FitRE 3 ehay B aked defibtiathgldrl the t he
connecti ng tubes 200, 20 % 210, 218, 224, 234. \Wen an end user operates a

liquid dis pelﬁs e ,appqcpttﬂl}, 5 afigltlal} éqfsﬁcersrrbembp H@erted in the connecting tubes to connect any size

collapsible container to any size liquid dispenser.

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.



connecting tubes through the liquid dispenser and into
hands. Typically, due to gravity, liquid fromthe nain2$g§gévgf 3@%& noves

downward into the auxiliary reservoir 104 such that the auxiliary
reservoir remains full of additional liquid. 25 The liquid 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-connectdor and traverses the connecting
tubes 210, 218, 224, 234  until it reaches the liquid dlspensers 15. 29

Sept enber 2004 -20 Ty i call the main rvoir 102 wil| before the
auxiliary reservoir 18(3“‘815% ﬁ’éf“amtr?fén’ﬂ‘é §§@PV3F rejthe @ﬁ‘ﬁf“y res%?‘ﬁloénéﬁﬁ’é

personnel will dﬂhSﬁq@ﬁm&ﬁﬁvoirEk%rr@daﬂhﬂfenéhzélpdcrd‘oﬁﬂalWﬂﬁdlscf)hﬂeﬁttthéﬂdﬁﬂt&tl24@8&'&% 117
on the nain reseLvoir and_renpov main re erv0|%:fron1the ocation. As

the adapter is reRRAE "PFoHI I RAE P}agltreSBUf”lr a1dTER9 v the maimgeseryalifiom thelgeatipn.

8) slides towar dabthk Agapler i’s?tém@v@@ frd82heQfrstloliget hw_sa mg Bﬂﬁg 13&@&? ltslyfudi% tgﬂ'ard
ar pe ou e and

Oring 172 retr ﬁ % and seals the bore 14 Uﬁ
t her eby prevent i B HEshsPdaE kT he Boysipe 1ghmich F%ﬁ ‘“dod'ﬁ‘g 14¢ refrpgts g seals thelorhlédc i ng
tube 200 and adagited barﬂ%armmhas)fanct m&emraveh@@gea‘ny@hdk fROEST tHRQiquRdichestithe first

operation of the liquid, f the lig |d di gpensers 15,
when oper at ed, b¥gPFUGF a«kfﬁ St o wowaia‘J&bfdanW% dogagetjafest gperation

reservoir until @flﬂwhqhidrt@edtspaémm%mt Eheth&ﬁl’dié n&er@ﬁ&iwﬁﬁﬂﬁ)erll@d eg@h akafshg
Thus, the end user.is unaware of the renoval %£ e nmain reservolr.

Fi nal | y, the matdfitieaddnyigitomte %“é‘ﬂ)‘?%&“@&”%amt Reehimeithat the Vmpé%@?%#as pea

repl eni shed {o omeplagedMahis, iRSEd ¥R} s un:b%regcﬁf&Md fettioval bﬁmaupsinl re@fWir/ Emally ee
allows for continuation of E vice even . if the main servoir is enpty and

whil e the main rBIBIEVPI isgeRipephiydhesrsliany reswmmée Fﬁjff%fhwﬂ}aameﬁwmr
exceeds capacit yby giacitbotike gulﬂﬂlajmlegbn&mdalmwslfbﬂ SHnl286e b Rhvice evdDiflBe matD4

beconme enpty, the liquid di spens 15 wi delivering liquid but the
connecting tube§e§66m“?38my?§g?§§T§em??ﬁ”ﬂﬁgﬁl ofng TeRlacE %n filled with

liquid that cannot be dispensed since the first and second coll apsible
contal ners 114 115 9Eg. itk Wl Tht oo, Lo e d, Lesd fustom 30,
15 102, 104 become empty, the liquid dispensers 15 will stop dehvcrmg 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.



di spensi ng from the i quid di spensers as soon as the egpLy ﬁ§ﬂﬂ%r§5@k
auxiliary reservoirs are 20 repl aced, provided both the Farn 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
replacenent of the main and auxiliary reservoirs, the newy supplied liquid
sinply allows the liquid already in the co qectlng tubes to be dispensed
first. The construction of the invention réadily pernmits the use of |arge
capacity fluid 25 containers, including the twelve and twenty-four liter
containers now used frq¢ é%ﬁn&éﬂﬁ&l ik @a’%ablzbﬁot@é?hﬁd didferb:R emBRAGHEs, bbitsTskvesds and
second col | apsi bl e contalners 1 is a maintenance tinme savin
feature since ndleHilf Rreseabls of W“éﬂohn@fﬁéﬁﬁlbl apotleyi anjbedimenhef o hqyjid g‘-ﬁé
contai ner need I ] i I i

Sept enber 2004 sg%erﬁrﬁg C%rﬁgé;sllé‘;r\d?ac{c(lg\t}g tralJj (Igt% ﬂ}ésgrcl:ta%géghgn %fsag‘? er%g:ﬁé"%dl %Bgf ent
enbodi nent s, anoﬁppltosrlzﬁ@ﬁ@rsame referengeIrymarals asa psed|te avfid nwgtdssara tipdiatioigind
exanpl e, anotzer : d

according to #hedeggﬁﬁglnﬁﬁl&g% I?%]n aﬂgédgﬁgfg%qlm ?ﬁéﬁé%mlégb%%nlg%egg%ﬁcﬂtat e

. the sane ref er entifferengaerfdbeserghodimesidilltbe disvesd hereaflmessary duplication and 5
description of simlar elenents already referred to and descri bed above.
Only the significant differences of the enbodinent will be discussed
hereafter. A seri es- bBagridsitgplighid fedsysysit30 0 3Phesdiqpid) suetsas) sospirdotionpts tiqed,
soap or lotion, to liquid_ dispensers 15  The |iquid feed system 300
primarily conprid®eosgrsipy The liagidifead sy sisre 300nrimarihesompiges a figst 5@@5%@8 container

col | apsi bl e contjaiyngkcohdBoaticn c&ﬁé“{n& 198 hich ks aama ﬁ@aﬁm%ﬂa%s&wcé @Petea316

a 10 first connecting |ine 301 t couples, in fluid communication
first collapi blfést@wamﬂémemldhqt P@‘P?éé@ﬂ'é}déWBrp%ﬁ“B%éhﬂé'EﬁP%ﬂan@ble cemeiney

second connecti ngle %&%n@&ﬁaﬂé@l%nﬁ%ﬁ by seddid bdrdb&ing GRTY Wh}?;ﬁEé Rs, ih Rfid

second col | apsible container to the I'i quid dispensers. The firs
col | apsi bl e contamawpication, the segpndgellansiblegontsinet todke iagidsbispensershe el evati on of
the 1liquid dispensers 15 and above the el evation of the second coll apsible

contai ner 115 such that 15 the liquid is drawn fromthe first collapsible
cont ai ner, through t ke fiptceflapsibifranieingd I isgbangipyation that is below the elevation of the

liquid dispensers 15 and above the elevation of the second collapsible container 1 15 such that
- 15 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



and into the second col | apsible container. Thus, the s bl e
contai ner holds additional liquid and acts as a reser?g%{g’gﬁ%1 ?Bﬁé

col | apsi bl e container. Wen the liquid held in the first collapsible
container is depleted, the first coll apsible container can be repl aced
whil e the second col | apsi bl e contai ner remai ns connected, to continuously
supply liquid to 20 the liquid dispensers_¥g§hout interruption. In a
detail ed aspect of the present enbodi ment of”the invention, the first
connecting line 301 includes a connecting |ink adaptor 302 having a first
portion 304 and FeEeRosd: fdRkd ée@&hd%ﬁloﬁqkﬁlﬂ-lgepoh%n anjfh{%&g? Bf Iaold%r X3 oé %
first portion is coupled, in flulid comuni cati on, l %
contai ner 114, akampHy aédishiuiedby Ryam Hescond Buttenk, Cakifofriaii d 25 _ _
comuni cation, to the second col |l apsible container 115. The connecting Iink
adaptor can be a high-fl ow qui ck-di sconnect adaptor of a type commercially
avai |l abl e, such as, Ndwefmenmnbéngﬁﬂ&ﬁ&ﬁﬁB&Zﬂb@@ﬁkhﬁykhﬁSﬂoﬂﬁéﬁmggn?gﬁfe

wi th quick rel ease nber 29 Sept nber 2004 -22 HFCD2 or

t he sgcond porti 8?{)"? S f‘ﬂ% f)e('i‘}”f'fl%'ﬁiplar?ﬁrﬁﬂfteﬁff ling- Byrthep|thresonpscsr iaksadaptor

Conpany and dbst aduaed ﬁ%lbémﬁ)dﬂlﬁbnwrnﬁQat&fﬂuﬁiéémﬂl‘ertal%kﬂtsft@éﬂh@thexléﬁnoﬁ’ﬂ;nehﬂe
connecting |ink adﬁptor 02 all for easy renoval "of the first

col l apsi bl e cont%r AR 48Rt b4 g’éﬂ\?ﬁ?ﬁ’P?‘Fb””F@ﬁﬂ%ﬁ?@Wﬁ‘ﬁ’t1150? Tregmriertor 2§, and a
Further, the conggeid d@lelibvakedh@aPiable 151 8% (H4SE@nd Bollafi &g}%%.”ent
ellnlnates the need for certain parts used in other en%o I ments such as
an adaptor 124 for the second coll apsible container 115, a T-connector 204,
and a second outl et TiRViEk pd@eH I8 b MAloM S otbdelink Ol IoPﬁ)z% A0aSAidp h-tlg;?e
contai ner. The first poral%n 304 of tﬁe g%%%gctﬁﬁg %?_Qaptor g%é can

i ncl ude a di aphr ¥iYRtha} pectugiad becoppesting agd diseonagcting yﬁﬁwmotbgswnmﬂ portion
di sconnect i ngy t heod iniglia RYchh@B 10N ErREE ANAVoR WnkPectB0ored L] Bebioy
pernmtted to flow throu first portron wh connec e second
portion, and pr el?ﬁé'mnedm? pre‘mnfeldcfxmn@omug owjfof thedfirftipogion ydwet idsronnbad from the
di sconnected fro e co (4 n the first coll Slb
contai ner 114 i sé’%%arlrarlo étZO% I ?%ﬁsf %S e ﬁ‘r i?%\émff P%I%eﬁlllﬁllﬁée“bﬂf‘?gf

first coll apsi bl grecmtet &omespilling out of the ﬁrst collapszble container.

Tble

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.



The second portion 306 of the connecting |ink adaptor can . al | ncl ude
a spring- 15 actuated shut-off valve that is actuated 9%88%H55¥?ﬁ%1and

di sconnecting the second portion to the first portion 304. When the first
col | apsi bl e container 114 is renoved, the spring- actuated shut-off val ve
prevents liquid fromspilling out of the second coll apsible container 115
and air fromentering the second col | apsi blg, container. Accordingly, the
liquid feed system 10 renmins sealed and elim nates the need to reprine
the liquid feed systemwhen the 20 first collapsible container is renoved.

Anot her enbodi ment  of THehgnHREREBNbS IO ibaR lihSid SRAWY stk FoGsholh: inMRE! €1
appropriate the same, reference_nunerals are used to avoid unnecessary

dupl i cati on and PHREHY FURETSE GFrsiPiiansikie cantaipgii 4. asrrand agllapable coteingrd1amd

descri bed above. fihldinichfs Fdivkd £a colligRASES a0f wh i8R RS. i I
be di scussed hereafter. 29 Septenber 2004 -23 The enbodi nent of the

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

first collapsible contisp@toifhbdvte BortaEP M i€ N B3] LGS ai
first connecting |ine 3018, % éecgn_d conr]eclt |Qtlng ﬁ%@h%@%ﬁﬂfﬁﬁ%%?ﬁﬁﬁg

di spensers 155 Tl abpyedhe seeand aplisippible cersaiveail his whichholds additionnl lighishaad aawestel ow
the |iquid di SpeRs§lst &2 firsdcAAGkiHPALE LN | Lhke cont ainer 115,
whi ch hol ds addi tional Iiquid .gsrlld bkl 3138 OVl 8RR B FOPAR i

col | apsi bl e cont d!lapsible Spriginegris emptvh thepfiratviobepsibbarbanthinee vty bovheptactd evithbuits t
col I apsi bl e cont gj ' : ' I o]} ntai ner carn be

repl aced w t hout h’?@ﬁ%b‘?ﬁg&? %Olgééo%%ingaz f gg%it ﬁgﬁ%éﬁ glﬁ)\ﬁé?ee P%Fﬁ“ﬁ;bé"
series-bag liquid feed system 300. The second col | apsi bl e contai ner 115

includes a wall 314, -an_interi,or..surface 6,,an 10Q.inlet nozzl , and
o out Lot nogzl e 301, BRRRUHsRUERaRE 11h Pris asidl o d el Oh e R oo

ernlet an
the wall of {he isktuondedd?, laapmi ditlet roorit 3010 Bottatheinko sid dutieadzA4s BPRARdcted

onds o1 S e RO S Dl O R SEARSEL O 3,
connecting |ine doflagstilgpdoatiines.n fl uid comuni cation, to the first
~col l apsible
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.



15 contai ner 114 via an adapter 124, and the second en I in
fluid conmunication, to one end of an inlet mating cagg§%§&ﬁ#ﬁ%%§%%03|ng
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 13%ges 326 and a plurality of
conduit channels 328, as shown in FIGS. 12A and 12B. Each conduit channel
is defined by a pair,of con he .conduit strip_is bonded,
preferably with tape, ThF8°Dth§dl?aﬁ'Peésr zg%rev%?l%ﬁ%g ‘%q'ﬁ OB‘I’etPI’@Es?éEB’hﬁ‘ the second
col | apsi bl e cont aillagibld ddntainkh €1 5GOBdMpded Sif & kdtohScal@ssitié QAthes %tho&tfa%nduywe“
t he second coll a slble ,co 4ﬁ|ner is caollapsed the outlet nozzle 32

adj acent to one JBP-&fgligee %WE’B?I%IWOFS‘E‘FW("WWﬁi"Pt@tP‘P?éleé‘f?ﬁ@§Pngéﬁ@Ia%1wlfhhe
condui t strip ovee lia: bled Nk et thoQealdRonD48 e cgl%m%@rpliﬁrm& n%gﬁ‘lm a&%at;fﬁl%

conduit channel s 328 prevent clogglng of the outlet nozzle
second col | apsi #fu Expresar evhen th optlel agele ipaeatact withdhaiptetorgurtask b%tp@emné

container, wt hoébﬁlaﬁﬂﬁ@ Bshiddider, aS'HchLHm cétﬁd ﬁweioﬂﬁﬁm %&%ﬁ%o%btfh%ﬁm@ 303..

pOSSIbI|Ity that the outlet nozzle would cone 1 n contact the i nteri or
surface 316 of tYreuuwrwewldbelpfd ragirspip the censiet batyyean the dutlet ngzzdsand inteziepsustatenf

actuate the 5 |igytddoh cOREFATHEL co;ém\épfﬁm'a csﬁgagﬁkﬂ{a‘ég oPRZZRs | bay llc@lacuun?&EmW th

the interior surface of the second | e “"cont al ner, coul d
devel op in the s@@é?ﬁﬁlt@éﬁn@tﬂq\ﬁqalfﬁme@m' offtquid to thadiguihdisperisets.hel pto

mai ntain the contact between the outlet nozzle and interior surface of the
second col | apsi bl e contai ner and cause a bl ockage of the series-bag |iquid
feed system 10300 r esdtednfestianolhipset sevandrollapsibladunteiderfil Bwonfiguted gith thetondufte

I d di I I bl t
ML f53:‘zsfs&ﬂ%%I@I@%I%%@fwﬁeﬁ%osgﬁﬁ@&a%a%é%sev@&gn phgpsonka e

| i kel i hood of blevoteeides dvdctansde 12Iieandd1qdcundmt chadgﬂ@%%uidmﬂb\dfomqmamchtahe
outl et nozzl e 3%%

gmgt(; %ﬁ: nﬁmm# Rans 32 %d allow for. |i u'ﬁi,

such as, soap or rf ot (l)n X lilﬁl e ‘ﬁgnlc}}[‘\qsI heﬁgcf ?corgﬁcdmgﬁﬁsb e

second connecti n'@'lelprqtect@@&gamst blockage of the senes—bag liquid feed system 300 provided by the
15 conduit strip are useful when priming the liquid feed system 10 for the first time and when

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 protections agai nst bl ockage of the series-bag liquid feed s m 300
provided by the 15 conduit strip are useful when prim gggfﬁ%m%e&éﬁéjff eed

system 10 for the first time and when primng an enptied second

col |l apsible container. FIG 13A is a depiction of another enbodi ment of the
invention shown in FIG 11. Were appropriate the sane reference nuneral s
are used to avoid unnecessary duplication _gﬂg description of simlar

el enents already referred to and descri bed above. Only significant 20

di fferences of the enbodinent will be discussed hereafter. In FIG 13A, the

configuration ot tikelidpbmeradapdir e Bpoms. 115thid tfbk & nol3AizbS Rl L ed. (d.0m
that of FIG 11. FIG irst di spenser adapter 253 connected to

the base of a fi rEPQ“F‘TT&%PEF&S\EA%%‘@@}&%inmgl?oﬁﬁnpar| y, a second di spenser

adapter 261 is connected to the base of a second |iquid dispenser 262.
Al so, the second connecting line 303 has a nodified configuration. Wth
reference to FIG 25 BPReralion jthesliquid gispeonsys 1§ d@b‘ubﬂlééiﬁ@é‘{ esrcand ecobeytsibée

mating cap 320 avshtagrii0d & t}%f‘f%st%betﬁ@ Sgécif%all}d'a%@ r&?ﬁ{e gﬁ‘ardxs %sgxe’fffd

tube 256 is coupled hetween an_outl et first enser
and an inlet 26096 igdd femdhis @?ﬁelﬁ?etbe frsblirued dlsmnaehmadhet inlob2 32655 ﬂneaﬁrsbe

coupl ed between agpepiir ladrira%telzﬁ@ Ruysdr Bﬁhés% ﬁqlﬁ& SBRASLE62RRG élg[ud?r% tRe) (%ultlgl et

(not shown) of 29 SeglB spenser pte
shown). If a thif#thaf érsr@smwrw@ptﬁrlzte@escqqedlmmdcbxpembnnmesaem@mbezssmd

di spenser adapt efheiide:366baMe Whddd o zﬁéﬁ sfown) . In operation, the
liquid dispensers 15 draw liquid f om t second col | apsi bl e container 115

via the first tube 250. Specifically, a user of the first I|quid di spenser

254 5 draws liquid fr I‘?&‘ ltBQGfs:Id gﬁ:{lorwilggothatel?xbwq%g%bftié1n‘SJ%1 o shoan dl vy E@gg%w 2

the inlet 252 of the first enser a
liquid di speh%er%@@anmamtelthqm réfmmetnhmenahtaieexsed @5801dhnﬁdae;s:iry deglication

di spenser adapt e&nd'dg%cﬂgtﬁ] &t ﬁrﬁﬁ&gggwhtgﬁkqu LefelE th) %IEd C%I%Q?ibg%%&v ei%%’d L ulgce 256

and the inlet 260 e Ssecon I 'Spens
depi ction of anogifferencssitfdint embodimeht vtnhée dlmnestti heraa.f&h dwRIG.N3B) the firki2Hilapsible

B FoaPPooPr! 8t Gonkilr PATEAGLE S mR RN 07, R U5iin Qo211 i BMSESRS Y

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



and description of simlar elements already referred t hbed
above. Only significant differences of the enbodi nent E%M%?gte&gb%g?g@fssed

hereafter. In FIG 13B, 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 coll apsible container.
One end of a 15 first container mating cap,k25 threadably engages the first
cont ai ner nozzle, and the opposing end of the first container mating cap
is connected to the first end 310 of the first connecting Iline 308. Wile

any nozzle and r@bdridforreRinliBYelfifcnulalkddd eerrddCanl i8S Al YoR! BLGHSHNIREA! €
and mating cap fqor the first container nozzle and first contarner “mating

cap are those ofdiffggareiithegmbpdinegt willde discussey hpgvafters he first cont ai ner
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 nati'RgcReginment of theperigsihag Haudiepdystemd00.ishew@081G. (14, similar
contrast, when t j : RNar ' an i inSek . f the f.irst
cont ai ner nozzl g?ﬁ}eﬁggﬁn&%ﬁgﬁﬁﬁ fca]lu‘fJ ICII}H%E% &%}p?l?ﬁg'ﬁ?s |I %Ié]tg &Egg%%%bngf @F]éasecond
cont ai ner st ops @Hebsibieecontpinert! 18 riig corinagfing line3 M8ermaiand corgmbtg lineF3parfduwbher
enbodi nent of thﬁluﬁrcﬁ%grﬁ& havention is shown in FIG 14. Were appropriate
the same reference nuferals are used to avoid unnecessary duplication and
29 Septenber 2004 -26 description of simlar elements already referred to

and descri bed above. L Qi £ | j f.f nces .of the e di ment
will be discussed hefes %En%ﬁ%%&gfgé%ng?ﬁ@% 9%?“’?%% °§lzarp f‘gi%-cﬁﬁémfrirfggil qEf“éed
syst em 300, showtevitipnftelGw thelJiqwd dispeasers 1 Dartdrboenhoshcomintollafsitid &ntainky 115,

Col 'apsi bl o cont SruPics sdbuha BPagRLE P B ne T co S BERR e et ng
line 303, and twe fitst cplliapkitde spanis@ren b6 rephsed tvithad ranovingerhe sdeost eanpsikie
. i e bl PR L RO BB o0 ot ion ol ov e
The second collapsible 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-shaped
tube 338, a withdrawal 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 connection 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



whi ch holds additional liquid and acts as a reserve to i
col | apsi bl e container. Also, 10 the first collapsible g%%%ﬁ%ﬁgﬁ}gg%4be
repl aced wit hout renoving the second coll apsible container fromthe
series-bag liquid feed. system 300. The second col | apsi bl e contai ner 115
includes a wall 314, an interior surface 316, a port 330, a lid 332, an
inl et connection tube 334, an outlet conneciion tube 336, a J-shaped tube
338, a withdrawal tube 340, and a tube support 342. The port is positioned
t hrough the 15 wall of the second collapsible container. The |lid connects

to the port for néaligpsitile aritdineght s.sBpddditRA! e R0l @nhdcn ANk 303&RPLL in ARG |1 d
includes the inlet connection tu?e and outlet connection tube. Ole end of

the J-shaped t ub® " OEBUH) 8%F AR e QRiet EWHERIAR BEE 3 Hrfo thediquid dispensets 16he

outl et connection tube, while the other end of the J-shaped tube is
coupled, in fluid co nicatjon, to the wthdrawal tube. The tube support
is Hshaped in cross & SR dunrat fdhegrrsent svention shovadn BEGSh it andd S, liquiddlowal ong

its length, as sfaue firstddiiBositlé citfnet 314 TEuhURE firs? URReLiy 5k A9 L9 hiphd
"the withdra tube in a horizontal position and to provi £ spacer

bet ween t he it éPPCigUMPaY, dito thescaad entiapsitdt tanpiriebl &5, daquicieness tiarsdedntie

wi t hdrawal t ube. coltfiibld dofitaine MRS AGmILNEMSAfnd fisrRl and
a second end 312, The first endﬁ%éagoupagg, ﬁﬁhgﬁﬁl g%ﬁ%ﬁﬁ%f@%??ﬁﬁ?§%g t he
first collapsi bla@ddinegtlenepnnedtion tabrd3ithelBisswoligigationdliqud entepigete skevndll ui d
communi cation, tQuiReid Ynkk QN € 2 of t secagnd . 29.Sept enber
2004 -27 coll apsi.blﬂg contnainr?g%?l%@fl ﬂ%nseg(g@icto}?r%él,b%t %Oélpagnee(r:gong'ec%ﬂ'ﬁ%%]t %}'gel i ne
303 coupl es, i n Wihdrawal whmbalore i istallowed to et thtetcaid colapsiblatchettingro Mhie Gdafugdist ube
336 to the ljgquigd,Ht-SOERSEY : e j.oent of t resent Jjnvention
shown in FIGS. 1a4va_n 15, Iﬂ?aatqff rc%{gé@?t ?g%gleng “FRor %gqj%)ﬁ%g?dgfoéfapmﬁe
cont ai ner 114 t Keufaiger andactjit Slowdgnniydionmtge inlen eond@Bioande tnthebutkt enAEEch | ON
tube 334, into the second collapsible container 115. Liquid | eaves the
second coll apsible container after passing through the w thdrawal tube
340, the J-shaped tube 338, and the outlet connection tube 336. In this

Che second col | apei bl'S QoRes et SEH 08 mFRyma 3 e faveron shov i A 1.1

Where appropriate the same reference 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.



wi t hdrawal tube before it is allowed to exit the secon? O|%@ sigb
container. This feature is 10 advantageous in that it %%88 dﬁQi @?to fill
at least a portion of the second coll apsible container and not just flow
directly fromthe inlet connection tube to the outlet connection tube.
FIG 16A is a depiction of another enbodi nent of the invention shown in
FIG 14. \Were appropriate the sane reference nunerals are used to avoid
unnecessary duplication 15 and description of simlar el enments already
referred to and descri bed above. Only significant differences of the

enbodi nent wi | | be dimcussEeda bgigah behothbmnfob@med®Mhe iSRS in BRANELL | NY
line 303 has a i fied configuration simlar to that of the enbodi nent of

the invention i C@PPTPRRIC F eemeyigiRTeapibEncERIT 4re wied i aypidrinegce e guplicas 8

connected to theaddaserip®dn AsifdiksdentdnBYirthaiaRRARENAI 234 be bl i ond
di spenser adapter, 261 1s _connected to trhegzo base of %11 gecﬂgb,\%jﬁ]{l%sﬁ%ngﬁ&gg

di spenser 262. \fifiprepess eftbrerabodingmt wll begiacuseeditiencafiert InlFéG. 26D, thefirsicoliqpisivte
bet ween the osit | @intGRANEECE URPoLHRALIAIE ARk BRP hg‘%rgttcogéi%erq}coz}l@??fik § Sied on
| e U R T

di spenser adapter. A second tube 256 is coup etween an o
the first di spen¥efartenapd srcouplptitodhe dulptel22 26the difst collapsible ordainkrs Papss of a

adapter. A thirdgtibe:,26AnaRY 0825 0Rkes B WLl 8l 286 of L he
second di spenser Iadaptaer andggl% ?nﬁ%? %ﬂ{ot gig#;%rs%?m%nfrﬁ%ﬂf’ :%St%:é)ﬁg%sgng%
adapt er (not showe ! the firshcankained metingecap & cowtectad tol thefinst entl BEO efuitd frtt cofinettirgs
second di spensery;AGapt 8k | c npt shown). .The fl| ow of
liquid into the fi ?gt@ ' gﬁlcl}e g%%:l%%?e F‘?%hiﬁglg%%@g%es@@%&r segfeﬁﬁ% re{egegﬁ%&’

di scussed fot0 t radardtivdicaefor thefirs| @ntafi8Anoz2l aBé fitse odredine? Gding 24 4ré Rosl&B i S
a depiction of ilHyrent_.of; t he. i nveptign.shown in FIG  16A.
Wher e appr opri atar!(gﬂ{l ansg[r:ngfe e're]gjgéﬂ Oﬁuﬁéquﬁlldﬁﬂrg}”é’ ﬁ%gﬁtf‘ﬁf‘tﬂ%ina%ﬁécﬁi?sary
dupl i cation ancdodeseringingoap oftheiame aathatelf @rentbsdialenedd@yG.neBerred to and
descri bed above. Only significant differences of the enmbodinent will be

di scussed hereafter. In FIG 16B, the first collapsible 5 container 114 is
di sposed within the eaivimaged®F theAlifiid $edaPsttmi 1006f MO DHedsent kd@niich Fokbé @ on

Lgﬁ t ;?rnéfn g}g gfsﬁ%é:vgflilgla?ﬁje lEqRﬁcI ggd soyléI%eLneéeIi%e:Z:‘E lic?lzid,tsgc fIsl, go?a; 019 l%ltitlm? Ec)hsrcl)ubglheliquid
dispensers 15 which can be mounted directly to the wall 20 or a counter 13, without costly
stainless 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



first container mating cap 125 threadably engages the E'r gkﬁﬂﬂﬁibﬁfr
nozzl e, and the opposing end of the first container i cap i's
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. Tge flow of liquid through the
first container nozzle and first container mating cap is the sanme as that
of the enbodinent of FIG 13B. Advantages of the liquid feed systen110 of
the present i nver&ht@ﬂmbmﬂc}mp}lhﬂqg ste e l; J;&a\dilB;Q:nseTJlﬁll'sﬂogHé IB%?H o
delivers liquid, such as, soap or |lotion, through |iqui A ense ﬁg

whi ch can be nouﬁ?@ﬁi@N?%%?FV“PB“@%@EQEPW 20 or a counter 13, mnthout
costly stainless steel soap vessels attached to them Since the liquid
feed system has no exqﬁn5| g vessels with which to tanper, the liquid feed
systemis inexpensive slleddn heart gl (eapeaize thapthasmodificatipns arkdlevafintipus canfleed
system can handl endeM #HelquRB& 9kten 96 |

shanpoo- | i ke th| cknesses ql n ads?il ti onpft{{éhngsgﬁlﬁ%nm %@%g{&é}%ﬂ%@ngy@a&m
and posses no> t (pf duy liqyd %Eﬁﬂyﬁﬁiﬂﬁﬁthp‘éirﬁ@w@mﬂw seope gr dpoio€ théstinvention.
installation and mai ntenance liquid feed systemis especially suitable for
use in fast food restaurants and other facilities with high public traffic
where frequent interruptions for servicing the liquid feed systemis

undesi rabl e. Anot her advantage of the liquid feed system 10 is that it has
a centrally-located 25 collapsible fluid container 16, or first and second
col | apsi bl e containers 114, 115, for supplying all of the |iquid dispensers
15. A single refill or replacenent of the centrally- located fluid
container(s) wll supply the conplete washing room 11. Al so, the centrally-
| ocated fluid container(s) can be nmounted on the floor |evel, 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-collapsible and will remain filled with liquid 29 Septenber
2004 -29 at all times for quick primng since the liquid dispensers wll
stop delivery of liquid once the centrally-located container(s) are enpty.



Those skilled in the art will recognize that other nodiyfi.cations
variations ran be nade in the liquid feed system 10 o?éﬁgeﬂﬁgégﬁ@g
invention and in construction and operat86n 5 of this liquid feed system
wi t hout departing fromthe scope or spirit of this invention. 29 Septenber
2004 -30- CLAIM5S 1. A soap or lotion dispensing system conprising: at

| east one fluid contai ner containing SQAR: AL | otion, the container having
an outlet; a first soap or |otion di spéasetr—having a base and an adapter
extendi ng 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:PaPRfReT &akton i spersing sxSise, ehePBESinGast one

del ivery tube coustingast Nodd U th CONERIAaId:Omork Benon | 88207 oL No o) east
one' qui% contatiner to the first port of the adapter.” 2. e soap or
lotion di spdisTHY SVSEe At BIN% 3R fitEle¥urther conprising a second soap or

| oti on di spenser and an outlet tube, wherein the outlet tube extends in
fluid comunication, fromthe secaond port of the adapter to an inlet of

the second soap or® E&FFonSArRpBRsCTisn HisPepapr ohavdhy od daspermsidn@n
system of eHaptezR extbaiend ddwie fromSthe ORdsOr that bARp AL SRERSEL LACLWIRS: @
manual | y oper bé(? 'S ositi :jhe di splLacenent punp. 4. The_soap or "l otion
di spensi ng System O rc%i mP51oMnEr St he B& fepst B%?tf]éﬁd{ {eatadeen dino t
open transtbesese,t @ Airpunpirtgandxa SsefondhgoptMund
at least one delivery tube, the at least one 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.



5. The soap or |otion dispensi ng systemof claim4, wh I N ne t is
| ocat ed abgve t he ot her pgrt . 6. The soap or lotion di 2%§ﬁ8Feﬁ%e§3§€%m of
claim5, wherein the adapter is a contimjous one-piece part. 7. The soap
or lotion dispensing systemof claim2, wherein the delivery tube and the
outlet are flexible tubes. 29 September 2004 -31.8. The soap or |otion
di spensi ng system of claim2, wherein- the delivery tube includes a first
tube and a second tube and further conprising a connecting |ink adapter
having a first $ortheorsoapd oa Q@d:dmg pbsgbe;rlmi_ngrmyabéne_bf)t Eheind L%stwﬁ%(gﬁn_bgtn
in t | b Sits i I.s coupled, in.flui ommunj cati on,
mgtra? and Pﬁf s%%lolrﬁ(} o?({?llbgn lﬁls&iglgﬁf)l ead,flirhslg |5 ¢ hi SEEPRM, tuby pRE
second t ubetunierei ponprd sfingst a pordrinecting| Uudesk aadapter athuahed DY Firste

connectin Eggﬁq-'s ctd t i st _portiopn to the second . portion, so
that the Igi ui ég?lgﬁg r%é%flhgggoh?%inhera%?g Fﬂe&éee 5% Pﬁféﬁl‘\_gl)mer\"h@ﬁ@ln
first porti ifd rebnpetiend o ddwpledcond pbuid crommuandatisiyi dtd LHRr evepted

f fl ow ro h o] Lner. via the first porti .when the first
L om {1 on Nl OMNErEOBLALART cold o N LLALPOSLT Ay MER RS LEESE
portion i ndoudbs aesend/dubkat is actuated by connecting and di sconnecting

the first portion t i S ng. ti . Wwhere Liquid iis permtted. to
flow from !tohe cont g’f‘tﬁggl’i‘ oggﬁegég%%ngg%]tlfbo\gpv%necn%fiﬁa fi rvéthSOrathBﬁt?‘g by
connect ed FHNERBiIRECERE pdridommeching| itdei dfisstpr peent@d fbomid owkagnaut

of 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;



ond tube, via the second portion, when the firs ortiqgn
é?gczﬁﬁected fromthe second portion. 9. The soap or Ig?gﬁﬁkﬂﬁ§$gﬁgﬁngd
systemclaim2, further conprising a.congit strip having opposing ﬁn S, a
plurality of conduit ridges, and a plurality of conduit channels, the ;
conduit strip connected to the interior surface of the container, onede_nt
of the conduit strip adjacent the outlet and the other end of the condu
strip spaced further away fromthe outlet than the one end. 10. Thslspgp-
or lotion dispensing systemof claim1l, wherein the, at Ieaspbﬁne ?;iner
cont ai ner contaiQiggbdﬂaagogigﬁgggfg1 6h@gggde§xgggggi%%gﬁ%&g%&:é §;é§?‘the
contai ning soap or lotion;, 2 Septgﬁber o2 © g *c B tt e

cont ai ner c¥tAITi ¥R} lSpapbée kontainer hkocsmebrat coh | apsidd ®nC O &han

' ' ' | I apsi bl e
| ocat ed at r. tek | eyati on oﬁ thg_flrst_co
cgﬁtaineri gﬁza¥ﬁ§aggeﬁég§?ﬁ§ngg g i%%ﬁ%ﬁFﬁége ARG i #09  ui d

conmuni cation, tHefi#&t terstapsphbéte debiwémer tubd hecaguang, cahl apsifle

' bl ' a se call L bl conAalners_to the first
Coap o | ot amihacstion, Athel PeORE CXNIRRLRNES | CRREALIG itk LOS: cifcoma

claim10 fUFHEPSiebPpr Pd g nerseedAd sbap 6Girsttion disspenaer calThpible

. ’ ) : . - Eom
tub Ot &Qp t in fluid connunlcat(on,
?Eéle;ecgngxgg%?ﬁgfs?ﬁ%hgﬁ%g%gggt% ancﬁﬁﬂggﬂ%F 76 <48tbnd soap or  lotion

di spenser. ‘
11. The soap or lotion dispensing system of claim 10 further

comprising a second soap or lotion dispenser and an odutlet 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



: : : : st
12. The soap or lotion dispensing systemof claim1l, \2@ God 1T
soap or |ot !Oon di spenser and the second soap or lotion ?Eg@%t? %‘L

i iti i si3 nt punp. 13. The soap or

i ncl ude a manual |y operabl e positive dis@ acene

| oti on di spensi ngysyst em of claim12, wherein each port opens transversely
to a punping axis of the punp. 14. The soap or lotion di spens| ng system of

cl ai m 13, -whierss rpoxmienp(irst dosiplogat edl abeMe L& QLREE; rptto She The gQa

| oti on dispen stem of claim 14, wherein the addpte
g(r)ntl nuous %n’getpl é‘?‘ff Lagfible) 4906R10ekS orengi spenswrgldsy:@treﬁmmfls

fl eX|

claim 11, whsrdien, the dehid ecymhideeA1dnt he.OULl et ¢ ube 8p gl

t ubes. 17. he soap or |otion dispensing system 0 cﬁal m %(5) wher ei R ?ﬂg
delivery tu TSRt ncfegéles a shutoff tee having a first portion and a secon

portion matabl e wedehia filest pOEt T PurWBRT &k 1LAES 2 Sggﬁggbea{%tuagﬁd 3~ |
first pOI‘tI(plel coupl eg jn fluid comunication, to one of rst¥ an
second col IAPSrBIE" oS ndhsconargting sté‘éon‘fcjlrﬁ(irtp@ﬂilloy toupibed, sécoddiui d

comuni cat iEwrtibo, t ke thastthoapidlid ekl rdbaPeRSEL; 1&? \s\gc%;lﬁﬂééclt %S%r tilhgér%

tuated b connecting and
Pl();tslt Ogolrtnlcgolr#gg °\ﬁ§‘888ﬁ 58??‘? T35 0t hibet rférlsitqlﬂldiphh@% ﬁ-«h@m tttee one

of the fi rs‘ilrandposecmmdwobbzagajﬂah? r:;%ogﬂet%g%o%géﬁfg%&éﬂrsiﬁrlug'ull?%ﬁﬁ%er Jhen

:)?gve];’l![ rezt PQQ%E?P I %rconr}gﬁ;[ ?Pﬂ%t gﬁﬁé’ eftl'feneofl‘? Pso[f abte sédspll and second .
collapSLble 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.



col | apsi bl e contai ners, via the first portion, when the,fJrst pon is
di sconnected fromthe second portion; and wherein the ggggﬂf?"ﬁ%???bé%
includes a valve that is actuated by conmecting and di sconnecting the
first portion to the second portion, whereby liquid is permtted. to flow
fromthe one of the first and second coll apsible containers to the first
di spenser when the fid st ti is connected to the.second portion, and
liquid is prevented fromlfqlﬂgévi Egg%u?ysgtfemt K& FIrest ol Spwsteer, tg‘?aou‘“tll’?é'— of
second port £Bf, ssgrsl chélépsidtlepertitaimes aiesconoeatOtly Mrobe a5 Mbn
portion. 18yaThe SQaR 9L.dQt i ' nsi ng, system of claim 11, further
conprising a conduit st r? &%g\g}?%gb%%gloesicﬁgtaﬁﬁ%’f' a plurality of conduit
ridges, and a plurality of conduit channels, the conduit strip connected
to the interior syrfage 9k, 059€e the first and, sgcond collapsible

contai ners, one .end of théucon%%%(% SR Oadfg%lé%tlgaﬁ’hﬁﬁﬂﬁt tht AHdedne fof
the first ah@e séeemi ce?llapsible cooheaneer $sandchbed otheseendo ob ttha tom
condui t strip SRACRHT LNEN cod the outlet, than the one end. 19.
The liquid feed system o_fJ}g & m S%fe)%necioﬁl%?ﬁ%e%e%% toc 81 FaPsYdlle of the
cont ai ner d¥FHEs cahlargibde gadthbeem wiozztheextentt ngpl lbpenbldecdiidiaby 29
Sept enber 2004r1134080s0ap6 ! 1 Q1 &, feed system of claim 19 wherein the
outlet of the second col |l apsible container opens downwardly through a
bottom wall of the second collapsible container. 21. The liquid feed
system of claim 19 wherein the outlet of -



the second col |l apsible container is |ocated closer to 39%%& ﬂg%rﬁﬁ+4 of the
second col | apsible container than to a top wall of the ond col T apsi bl e
cont ai ner when the second col |l apsible container is full of soap or lotion.
LI QU D FEED SYSTEM ABSTRACT OF THE DI SCLOSURE A liquid feed system supplies
liquid froma collapsible container to at |east one |iquid dispenser. The
col | apsi bl e container is positioned at an gsevation | 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 liquid dispenser. The liquid feed SNIHBFEERSYSTHM ude first and second
col | apsi bl e containers, with the first collapsible container at.an

el evation |l ower than the elevation of the at |east one liquid dispenser and
hi gher than the elevation of theASSEBACTEH THPHIRCIEOKIORE ai ner. The first
and second col | apsi ble containers are coupled, in fluid conunication;, to
one another and at |east one liquid dispenser by at |east one connecting
line. O her enbodi nﬁﬂiqsxddiedtshﬁcrhlsﬁpyllek licﬁz&ﬂfrtﬁriy 8 t@Rp§Ibleo Voriandr @6 at%a%ﬁfde@iﬁuld

connecti on bet h nd second col | apsi bl e contai ners, and
second col | aps:aﬁ ens‘!’Src gjr?f 5?1%8?‘ SETPAE IRRositn & Bheleahiaplosethan fhe e'lehfﬁéjé of

ot her enbodfnettesy leahend lmﬁd dlalmlsez eaoRakt ogdideapsids] @ faNdonMBi atidH, the
line, and the

econd col I aps TR By R RarlopS hni Miiren Sheliier srememl eq,
in fluid corrmmluclaﬁrsomd seyong cokapoiblk conANes,twithghé filRecollEpsible dontainer at.an
elevation lower than the elevation of the at least one liquid dispenser and higher than the
elevation of the second collapsible container. The first and second collapsible containers are
10 coupled, in fluid communication,l to one another and at least one liquid dispenser by at least
* one connecting line. Other embodiments of the liquid feed system provide for a series
connection between the first and second collapsible containers, and the second collapsible
container and the at least one dispenser. In these other embodiments, the first and second
collapsible containers are coupled, in fluid communication, by a first connecting line, and the
15 second collapsible container and at least one liquid dispenser are coupled, in fluid

communication, by a second connecting line. ’

Fig. 7



