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‘FI ELD OF THE | NVENTI ON Thi s n:relates to washi ng systens for

di spensing liquid cleaners, ”@%m@ﬁm’w, iquid or cream soaps. 5 BACKGROUND
OF THE | NVENTI ON WAshi ng sys penS| ng soap and/or_|otion provide
conveni enceMOH66®he users of pubPlser and semi - public faci PFYPEEIHH
addition to conveni ence, these systens allow individual users to dispense
an_appropri at e anpEPD SYSTEM FOR SWAPAND DOTI NGEESP%NSL y 10 reducing
waste and further elimnating sanitary concerns t at m e introduced
with publicly shared supplies, such as, for exanple, bar soap. A typi cal
washi ng system i ncl udes a con@,gﬁ:@q}t?@mm a manually operated
val ve which may be an off-on Odinarily the
container i.s nounted GFhisésiehiiordRlididiao wakhig S)tst’euﬁtfbkfdispeﬂsﬁ{g'iﬁd[;lﬁd Ylederssuch

di spensers are I.n comon use today. 15 Wien there are multiple wash basins,
a di spense®P &Ylt%“dp‘?r(?ﬁaﬂb?ﬂ’alaﬁth every wash basin. Soap and/or lotion is
provideg to the dispensers in a variety of manners. For instance, in sone
systens, each individual dispenser has its own sueg{) cont ai ner.

Di spensing systems utilizi B4CHERAUNDAHIHE INKEN per di spenser,
however, have increase her
type of washing syst em‘,év aiﬁg%?' ?ﬁtﬁﬁ- d?s? Q-ns{i]ﬁg %gggﬁggtﬁ@opzé‘gdes%&%en% @‘?f&

si ngl e contheiseerof guhlmzmel ssmchutxhjcsfaﬂmessbrmimtmm coafenianeg) these mtemsghml ty
soap syst e feservair is. bove ality
of - bas) ns. M Pireb bl E £ B8R< 58 porbidlh ALY of Dol o ¥ BoP ey BshT e
fromthe rxeeh&ﬁngowste ahth Gurtheretinihiabias sanitarg torichids thithiight Berintiodecedavithaiublely above
t he di spen ses fluid to fkﬁgﬂ_bg gravity into each of the dispensers
to fill a{? IS\}RP ‘E%S‘éﬁ'\ﬂst T exemg iS82Rdi spensed by actuating the open-shut
val ve to emoty t he val waypisM iva¥hihg)§yRtebtifcludR alcahtBherFo8sbap YL mbARyal ve
is closed, the cavity is refilled by gravity flow fromthe reservoir.

Whi | e t hi sORSjRstdeYAlVRoVRish s b an il ofwklYe oePyaR é%lvro. Prdinarilyothe cpypiBer is
directly ahoyfed difd€ ﬁrﬁm@vﬁ&r shructlide, Asvaﬂé’& oB&kh élfs&%e?sra%e W‘b%ﬁm{ g%sé fod . VO' r
is positioned at stance fromthe diSpenser bel ow t i spenser

at thel8ame | evel as tN\Qlea%ﬁ@ff‘s‘e\ﬂtlplawhQﬁﬂwas}memeﬁ@w $q ReQYided “f“ihd’ﬁ?rt’ he

reservoir §ant B‘&rﬂ' REPN38W/or WiBR-is PlovidRH ! 18 &he IdfspEfREYiih 8Svirfedl of Rankdgser voi r
be significantly

For instance, in some systems, each individual dispenser has its own supply container.

Dispensing systems utilizing an independent reservoir per dispenser, however, have increased
unit costs and maintenance costs.

20 In another type of washing system, a plurality of the dispensers are served
from a single container. In one such system, sometimes referred to as a gravity soap system, a
liquid reservoir is mounted on the wall above a plurality of basins, with a dispenser positioned
at each basin and fed by a line from the reservoir. The head pressure of the liquid in the container
above the dispensers causes fluid to flow by gravity into each of the dispensers to fill the valve

25 cavity. Liquid is dispensed by actuating the open-shut valve to empty the valve cavity into the
operator’s hand. When the valve is closed, the cavity is refilled by gravity flow from the
reservoir. While this system works adequately when the reservoir is positioned directly above
the dispensers, it is not satisfactory when the reservoir is positioned at a distance from the
dispenser or below the dispenser or at the same level as the dispenser, as liquid will not flow

30 from the reservoir to the dispenser. Also, of course, it requires that the reservoir be significantly

above the dispensers in order to produce the necessary head pressure.
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above the dispensers in order to produce the necessary head pressure. WO
‘99/ 66821 PCT/ US98/13144 2 In another configuration, sonetines referred to
as an under-the-counter system the reservoir is positioned directly under

the counter. In these systens the supply container is cou ﬁ%ﬁ single
line or mul tYBP¥EHnes that feed the individual punp type ’pca %’rﬂ@r

nmount ed above the counter. Wth this type of construction, the reservoir is
filled by 5 renoving one of the dispens@rs and pouring t he | i quid through

t he di spenser housing into the reservoir below the counter. After the
refill operation, eachlofanothg qouﬁpxrntiospmm@inss meferedb® aspmi wrelelr-thy-cowperat edl y

actuating th mechani sm.. T ut 75 to, 110 strokes are
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pl easi ng pl unbi ng The soap used be a water thin vegetable soap, to
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these syst equirghgr fispingersepiriqyatély pemetiendispheser tes@rtypoinpings enpty. Thus, the
lines must be reprine es ar re.effort euiredto
reprime them A probl e% eshc%mﬁlﬁglev s lielres%r?’glf RECmS B3YS ShsT F'S%déﬁnqﬁﬁ‘r ent

f eed syt effie valSestdr@high leest, desiighedito “pm@t\mdiaehlgh aydtinsijeciead. NThd plﬁug gystein &N
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interimperjod exists ere . some users will not be provided Wi th the

di spensi ngPPFLRKanecithe yabypdsaign erierias SR spam: ercePoBHlar, s apw Ob@atF‘bﬂ}decﬁFéfH’éfd
prior to DROYEENYiRNbid et\lﬁge?diptwhlclplétmﬁch'rﬁoré QFHISto! diavk ﬂﬁ&gﬂ%géigl nfenance

costs and i n iInstances re the Supp y reservolrs are sea nt al ners,
the renii npdsion Sewemsitens eomtye supply lna Stherithe sserppit isstghy - clippe, dhntlinsy Buetnes

attenpt topprouide ARl ﬁemp,wm%{vfoms%@ i Wreptim@tiefh, nNOne of the

current systenrs address the issue of providing an econom cal and
conti nuous, uni nt er r upt prablemyepdopnterted Hy sibeftbe akpvk mgotiehed Pumranh éaed systems

current Sy?sttﬁﬁsthaaf’a% t'ori'a%\ﬁfestﬁg dispensing liquid in an ongoing manner; namely, they fail to

provide a continuous and uninterrupted supply of dispensing liquid for the users. Indeed, in

20 situations wherein the dispensers are refilled after they are empty, an interim period exists where
some users will not be provided with the dispensing 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 dispensing
liquid is wasted.

25 Although current systems attempt to provide an ample supply of dispensing
liquid, none of the current systems address the issue of providing an economical and continuous,
uninterrupted supply of dispensing liquid. Further, the current systems have increased
maintenance costs and inconvenience to the end users. As such, a need exists in the industry for
a feed system that is capable of providing a relatively uninterrupted supply of dispensing liquid

30 tothe users. Further, a need exists for a system that does not require repriming of the dispensers

if the supply is interrupted once the supply of dispensing liquid is replaced. A need further exists



Irai nt enance costs and inconvenience to the end users. As such, a need
*exists in the industry for a feed systemthat is capable of providing a
relatively uninterrupted supply of dispensing liquid 30 to the users.
Further, a need exists for a systemthat does not require reprin.ng of the
di spensers WO9%¥supply is interrupted once the supply JfT S%%‘éh‘gi ng
liquid is replaced. A need further exists WO 99/66821 PCTI US98/ 13144 3 for
a feed systemthat is capable of dispend8ing the lotion type soaps that are
common today over |ong distances. SUWARY OF THE | NVENTI ON The washi ng
syst em of fohefepd eyseent thatriy eapable nf dispeniirg theledorf type sogps tirt e camswalt@idy ovér | ar ge
capacity c&ﬁaasgr reservoir in the formof a flexible or collapsible

cont ai ner ¢ OB be 1ocated at any height and in any area. The
reservoir provides the cleanser to a plurality of individual dispensers,

whi ch may be attached directly to a wall or other support, with the
di spenser punp itself wthi nSlﬁ“Mﬁg ﬂf?ﬁp IMG%T)&F vandal resistance.

I nexpensive flexible HybhRGimRyHES otk FORRENenidAGs febipRRATE usC M AleBRE, 1 O
t he i ndividual dispensers which can utilize 10 nulti-viscosity, |ow cost,

bul k |i ui larescanscity Jpansermesgrvioirisn thetforanofadlexiblexricabapaiblementainer whipipeap, be
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peri odi cal indivituek dispknsars] witieh may ére\attached dpkalyetd anvealh or bther supporenwith dlel s t o

a predeterm ned Ievel.t @r.ﬁpe%ﬁeservoLr candbe gﬁPL ced ?eriodjc IL¥lon a
schedul ed WERTTERRRPUEN rthin Hfqusing 4T MRrqyed Saalisistter THiPSIvE flgxidle
reservoir iusir@rﬁfpms m@n?me d&néens?mdii%eraq thevhdiggedl }d&bfnszévis twhivtitoas ﬁgnu;eri ng
re-prinming. Preferred enbodi nent.s of the invention includes a washing

syst em!for mu@r‘gi?eﬂ% ﬂ)gv oSt g\dgﬁﬂv@ POZR OBy COPRBR YhICHICRLRIRY T 2mEBHSAMPRIY., with
a pluralitXcbtidh &HE&?\Qﬁ;& at 1B 8i3penSdr FRFIIRE the NRMIdNGreatlyPiAf the URrd bk, apRment
punp, nounting neans for nounting the punp on a duggenser.suprort, and
connect i onAEhef qlespses Brihe psTYRIT $aRde pertegically chesked andyhe reserpoir teplaredewhen 20
cont ai ner gidRBAeht il (o4 BRAGIILAAeRR) dr WSl Roi CORR I HAce peliddidlf] on o
cleanser, and a flexible supply line for connecting the collapsible

cont ai ner tgedigdimaintenanes ¢yapip Slteriptivelya opheanjt upt] hergserveinis emppsipmdiign

bl ocki NG f |rdiafl afeb@MedRol¥RHER b ARTADHeSrinARY 3i Ner whi | e permitting fluid
flom1fron1§he acollapsioble contgﬁnégkﬁg f%% di spensers. One enbodi nent of

the washi ng system i nclPuefersedacmbasiiments of the inyraticwninchideer waslng sysem for
205 L1 ok el SRBERRRS0 AR L ORI BB s
support, adispensdrdeking aposecudisplgembre pampascuntiog means for mounting the pump on a
dispenser support, and connection means for connecting the pump to a flexible supply line, a
20 container support for supporting a collapsible container of liquid cleanser, and a flexible supply
line for connecting the collapsible container to each of the pumps, with a one-way valve in the
line for blocking fluid flow to the collapsible container while permitting fluid flow from the
collapsible container to the dispensers.

One embodiment of the washing system includes a cabinet with the container
25  support positionéd in the cabinet, with an access door for removing a used collapsible container
and placing a new container in the container support, and a lock for securing the access door on

the cabinet. In an alternative embodiment the container may be placed in a remote room.
In another preferred embodiment, the dispensers are mounted on a wall and
the supply line is behind the wall. The dispensers may be mounted on a wall above a counter,

30 with the container support means below the counter, and with the supply line behind the wall

between the dispensers and the container support means. Alternatively the dispensers may be



the'cabinet. In an alternative enbodi ment the container may be placed in a
renote room |n another preferred enbodi nent, the di spensers are nounted on
a wall and the supply line is behind the wall. The di spensers may be
nmounted on a wall above a counter, 30 with the container support neans

bel ow t he covmexsés2ziand with the supply |ine behind the walPACTRSPEHBE4 t he

di spensers and the contai-ner support nmeans. Alternatively the dispensers
may be t WD 99/66821 PCT/1JS98/ 13144 44 nounted on a wall in a first room
wi th the container support means in. a second room and with the supply

l'ine behi ngloddi&l o Wallia s R Fookd) it HRREAFRESupoR ezt I \8EondY60R 2hd WRANS 1 N
the second room |In another alternative enbodi nent, the dispenser may be

nount ed onthasupplyrline behing theywalhbetweenthedispansersapba cabimet suppast ragans B tiseeondf t he
di spensers_.nre fgg;- . j i Ll uben 4@s the
connect i onrogréafrlllg&?)?)lreyasltl I gé;%;boralg}:eg?\%e?éw %ﬁéﬁe@% Bglf"tl Jtl'fr{gelafo f’géﬂ ‘Eﬂtéer’ supg?y l'ine
and with tdémtaigeosnder te cdinggl acenent punp slidably inserted into the casing,

with the positive disp enent.. pu havi.ng. Linder with. i st cavity
and a p'sst on sliding i ﬁ&hﬁeﬁpg§?§%§§@b§@aﬁﬁ%ﬁéﬂ%{gﬁf WWS@P‘%&B&ﬁ?tg“Q’Ci n the
cylbi milgr faythé Jr:]dﬂ'ngqtfoh(ih\l&aﬁd’ forslidivelyf decaivibg en mpﬁlﬂ;e fléxitde SupplgUiph a?ch@itil tHeet

t ube into,the piston cavity spring in the piston cavity for urging
the pi st onpﬁﬁtvﬁ/éjl‘sd’,lac%fnﬁﬁé’%?h@&/’é‘senﬁﬁﬂt? irt}lfrFéﬂn Y ihlbn POSilve ‘Hfﬂg’i"e@ ni ng

of the cyl ngiskaviipd c§REdePdith APiSoR 84vitd BSt ¥¥dol Mdw in BRIhVityORess Bainien t he
spring and piston, with the piston having an outlet flow passage defining
a flow pat tlet ppeningia the esingsrdorfinidbflow fiopethe Aexdblg Bunphelinedbriongh the indet tehghe,
cyl i nder i RN i ol 1 of
The. di 20enii BEFERCARY 4 frind ety 26/ B urpig WO B BRARE L onc B AR, Sl g
t he cyl i ndpositiomed fretvweas ithey jnldt i apsting |of dhengyleded ande sprimgh enotlee ronetvay cyalvender
and casing_faor | ocki flurd flowfromth asing around the cyld nder,
cecond st ettt ornth fid et b SARE AR RS Re el

cyl i nder f aflowlpatfionthé flexitle $upply line ditovigh eheeydingnidlet tube, oylivdert dng ppioatcavity and
second retaiper neans faor retaining the piston in the cylinder while

perm tting'r %F’ﬁ?’&l{&?%ﬁmp%“of the new piston in the cylinder during fluid
di spenslisng. I n an al t erBagl bike disfensks pRimps may rthersinelody Bfrst etainenmeamddsr a

first reservoir, econd reserwvaiy, .and fitting, erein the fitting
Coupl es. " FRE dhe Dot mite sosiah B ading seef mess bePibn eichfadhs sifasing tor
reservoir, bigdidnd Miill A6 fRRLtA¢ £8ing arduhd tk EylHABATEEOEEIdDNG sedl iRkats HeSibeen Mgk

second reservoirs_to a di sﬂtl)ens,er. Pr efe_ra&l,g t%e reservoirs are positioned
such t hat Pisten an}ta%’,nterlor of the cylinder for blocking fluid flow from the cylinder around the piston,

and second retainer means for retaining the piston in the cylinder while permitting reciprocation

20 of the new piston in the cylinder during fluid dispensing.
In an alternative embodiment, the washing system includes a first reservoir,
a second reservoir and a fitting, wherein the fitting couples, in fluid communication, the first
reservoir to the second reservoir, and further couples, in fluid communication, the first and
second reservoirs to a dispenser. Preferably, the reservoirs are positioned such that the larger
25 reservoir is placed above the smaller reservoir. An advantage of this feature is that the
dispensing liquid will fall by gravity into the lower reservoir such that the dispensing liquid in
the lower reservoir is not diminished, thereby eliminating the need to replace or refill the lower
reservoir.
Preferably, the first and/or the second reservoir is controlled with a one-way
30 valve, piston type valve or other valve that automatically caps off the supply line when the
reservoir is disconnected from the rest of the system. An advantage of this feature is that the

supply line remains filled with lotion, thereby eliminating the problem of repriming the system



25 reservoir is placed above the snaller reservoir. An advantage of this

‘feature is that the dispensing liquid will fall by gravity into the | ower
reservoir such that the dispensing liquid in the |ower reservoir is not
di m ni shed, thereby elimnating the need to replace or refill the |ower

reservoir. MY@PUEH| y, the first and/or the second reservdGFYSE Bt r ol | ed
wth a one-way 30 val ve, piston type valve or other valve that
automatically caps off the supply |ine when the reservoir is disconnected
fromthe rest of the system An advantage of this feature is that the
suppl y |'i nhemived s difsb%lsiﬂg lighiti s xleghéeﬁ.n Thiis e 8§¥en€ broWidBAdonfifucub SerPicoRieem of
reprimng the system WO 99/ 66821 QTI.U8987 13144 whenever the dispensing
liquidis ieppdizteyse wipt themeedafsensiming- ovi des conti nuous service and
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invention is the use ofmﬁgﬁgge apogi Flyeﬁ%%%%togﬁlﬁéﬁﬁgﬁk%ae &’één‘?g‘é’é of
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enpty, thereby, further el.imnating the problemof reprinng.. The
reservoirs lygt‘?‘lléf’nit %?%Yol{sﬁ%qﬁﬂ%ghe&%af" ﬁfﬁvﬁm?&%e?&ﬂﬁ%?fﬁw&es.
This feature allows therseysdefidirs f M6 GRANDIAMBoR cAl el It hpQlolutRAEEsizes.
configurations. 10 The above and ot her_ advantages of enbodi nents of this

i nventi on Whisifeasae aligypwthe psteny 9rpeqorumadgie| agpnltiydaef spacgsprfiguatiopescr i pt i on
when tagen in conj UnCt'ﬂﬁa‘%@é’arﬁ%erﬁ%ﬁﬁ@é%f%&goﬂﬁl@ﬂ%ggﬁi _i{;\tenh&mms‘eﬁded
that the above advant ages can be achi eved separately by C?I ferent aspects
of the i nveprareny feom thenfatlovaideimdre dethileddiesariptige svhert takp &1 ¢amjusatiorowithithd

i nvol ve vari &‘g”&? | QNS ; 0 i en n ch t hat
synergi sti g&ggﬁé}yi 5 ‘J“ngig&%gﬂ§ irgéng%)c{yg?t?gecf%ﬁ ‘r'eo%g%%%?cﬁag%e ?E ceﬁc{:e%(rtﬁ5 %%%ét.e | EF
DESCRI PTI OHliffdrent nipeBIRAThM G critiver anhd tlear hdditionhelsdvanpdgeoof this igreatiar wildnvolve
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acconpanyi 'GP 8?/&1%33",0“?/\?1% &3bQVvs indepe %ﬂ%ﬁgﬁ‘f%gga%sé’fﬂb{l?ﬁttSé“er%‘ﬁtfcﬂ’gg%ﬁ?ﬂ%‘@f parts
i n the fi gobesed BOmFbdombintd tewhiquesr spective view illustrating the washing
system of the invention wth the |liquid cleanser container nounted in a

room separate fromthe wash basins and cl eanser dispensers;
BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description of preferred embodiments of the invention will be
made with reference to the accompanying drawings, wherein like numerals designate
corresponding parts in the figures.

20 : Fig. 1 is a perspective view illustrating the washing system of the invention
with the liquid cleanser container mounted in a room separate from the wash basins and cleanser
dispensers; '

Fig. 2 is a view similar to that of Fig. 1 with the liquid cleanser container
mounted underneath the counter;

25 Fig. 3 is an enlarged sectional view of a dispenser taken along the line 3-3 of
Fig. 2;

Fig. 4 is an enlarged sectional view of one configuration for installing the
one-way valve in the supply line;

Fig. 5 is a view similar to that of Fig. 4 showing an alternate configuration

30 for installing the one-way valve;



Fig. 2is aviewsimlar to that of Fig. 1 with the liquid cleanser
‘container nounted underneath the counter; 25 Fig. 3 is an enl arged
sectional view of a dispenser taken along the line 3-3 of Fig. 2; Fig. 4
is an enlarged sectional view of one configuration for installing the
one-way val WEOPH66BHe supply line; Fig. 5 is a view sim| arPGTPPHB4of Fig.
4 showi ng an alternate configuration 30 for installing the one-way val ve;
WO 99/ 66821 PCT/ US98/ 13144 6 Fig. 6 iseéa viewsimlar to those of Figs. 1
and 2 with the dispensers nmounted on the counter adjacent the basin, with

the cl eanser contai ner Rip6is £dewsithnoaliode bfTgse Dadd 2With thE Higpenders Howted
enl arged view of a portio i showi ng the installation of the

f .Fig. g
cl eanser cB8higichRteradigeany gﬁm’ ﬁ"g‘hdfar?éeréa’[’ﬁ”ﬁ@'t“,‘o‘@teﬁi“@F‘erBeaﬂl;ﬂ’aFP‘@Fﬂr?ar ged

partial sectional viewgiakeQadbiiiged 6w bwgoréqxﬁoﬁfigi%isﬁowmg thefihdallaflod Sf 2N
enl arged sectional view of the connector of Figs. and 8; Fig. 10 1s a

schemat i c 8 cieanges pontajnesaad suppost bex mibd ¢abmety reservoir of the invention;
Fig. 114 f t Vi . i (A i : ! [ f
' g gs aftront vi e"ibl%f%qg %}d d&Hr%@'p%gﬁﬁ%&dgﬁ%wertﬂ?ep&oﬂ&ﬂ{é'lﬁﬁf@% o?ﬁ%?%er 0

the 10 present inventio erspective-view O pi st on
of Fig. 11. DETAILED DESORS RTénbigcdseIRBRIGRREST the/BODEMNT Bigsntameryodi nent

of the washing systemaqf. the inventjon.is illustrated in.Fig. 1.installed
in a washing room 11 aﬂ{ig‘al S5 P OTIEmapG s Yohing SYSim W M’Blg%]eﬁeﬁ"@frlfg Ya 15
conventi onglvesdpant er 13 with basins 14 and di spensers 15. A collapsible

soap container 16 is pqQsitioned in.a su rt box 17_in the service room 12,
and is connected to thg:si%‘i ]slp‘éﬁgf-ﬂ“%“i@’ Ri‘?'%ﬁyé“?ch%’ Sf & Pistendypecgadanterinfdhn | y

pl asti ci¢t ubjeB&ht inVBftidnt & 18 has an airtight cap or other connection 21 for
connection to the container 16, and feeds |iquid to each of the dispensers
15 through one or nor &ig.d@ i§ # parregfiversew ofghg pistomef Bighlddi nent i1 1 ustrat ed,

t he di spensers are nounted on the wall 20 of the washing room 11 in

positi on above and adjacent basins 14. The line is positioned behind the

wal | 20 and i s codWEEAHER PESCRIFTIQON(3E PREFERRED EMBODIMENTGr eat er det ai |

in Fig. 3. The liner UNSne embodiment of the washing system of the invention is illustrated in Fig.

1 installed in a washing room 11 and a service room 12. The washing room includes a

15 conventional counter 13 with basins 14 and dispensers 15. A collapsible soap container 16 is
positioned in a support box 17 in the service room 12, and is connected to the dispensers 15 via
a flexible line 18, typically plastic tubing. The line 18 has an airtight cap or other connection 21
for connection to the container 16, and feeds liquid to each of the dispensers 15 through one or
more tee fittings 22.

20 In the embodiment illustrated, the dispensers are mounted on the wall 20 of
the washing room 11 in position above and adjacent basins 14. The line is positioned behind the
wall 20 and is connected to the dispenser 1.5, as is shown in greater detail in Fig. 3. 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 liquid container. While two dispensers are illustrated, the washing system

25 can be used with one dispenser and with more than two if desired.

An alternative configuration of the washing system is shown in Fig. 2, with
the support box 17a for the container positioned below the counter 13. In each embodiment, the
support box 17 may rest on a shelf, or in a cabinet, with or without a locked door, or on another
article, or otherwise as desired.

30 In each embodiment, a one-way valve 23 is positioned in the line 18 at a

location between the fluid container 16 and the dispensers 15. The purpose of the one-way valve



up the wall and above the hung ceiling of the washing roomand onward to
*the service room12 for connection to the liquid container. Wile two

di spensers are illustrated, the washing system 25 can be used with one

di spenser and with nore than two if desired. An alternative _configuration
of the washi9*%f&lemis shown in Fig. 2, with the supporfCTBER Y for the
cont ai ner positioned below the counter 13. In each enbodi nent, the support
box 17 may rest on a shelf, or in a cabilnet, with or without a | ocked door,
or on another article, or otherwi se as desired. 30 In each enbodinent, a
one-way Vals/te B&kifluigp 8ewtthrongidthe hin¢ frem|thendispeBsead toathe tadlapdible nortsihareehild he

fluid container. 1 the dispensers 15. The purpose af the _one- val ve
VWO 99/ 6682?’3‘5&‘?!‘%@@@%@’1‘%’4‘19‘7°@§ap§‘gl"tﬁi’ Bherrp thedppe: ??Psé@eﬁ‘ﬁfh‘é* AR £ 1 om
t he di spens@iie dne-viahQalvebl RphisbAted ia O, 2l TR line M Yohed iR BdHebtions 08af 1 96wt | ow
fromthe collapsible contajner to the dispensers. One specific installation
for the on&ieRRs- W V¥e 233pgsitiongd betyepn the gvq sectimng; Inhis ipgtallation thejoge-pay yvalve i n

two sectd ORS, Afer difuciyiph vaerQ@vh%H%é ¥ 68 YRy fohPAittab anféd Hleﬁiwa%ﬁége two

sections. In this instalTation the'one-way valve 5 I's a tlapper or duck

type val ve blaskiol fpid flowstoftheileft. f Aoleeve 24 frepasitiphed around thaeedds witkritie, valvenhi | e
bl ocki ng f Ly . | .t one round the ends
with the va \k‘/ecei’e{“%eg}g?ﬁe Ig{) geeér%gl neg oﬁﬁ%%ge\é%f éﬁlﬁ}e‘ﬁse’g{r&d&é Paﬁ? gsdcﬁ: (‘?fe%(‘)t herw se
hel d in place as desi r e alfmativ¢ emstaictive fog postioningg the nind-way yabei it illnsraigl t he

one-way valve.is iLlustrate in Fig. 5 e nt ai 16 has a top or
outt o 25 e fe Tos SouEReTionds b Bratien s 5 B8 o 2P Ser B AR B,
snappi np orscr?mﬁbmma@ﬁngiﬁsﬂaﬁ@dse aIb@iranemwgye-}va& -s;]aevelzls id @sﬂéﬁ@ﬁejdthirl] de d n ah
section 26 e cap, Wth the ream end of the lipe 1 ushed into the
section 26.28% CF?R’]E"W“B?“E‘!C _ e tne Bavehpddero dhe ssetiardfi 4 e e 183y ¢ pl ace
as desi r edclaRipBg @r thBeristPB othdrvie heR iR plae¥as BEsGES URRcS MR tspply Mhdlk PlGssure
seal s are not indicated. Each dispenser includes a positive di splacenent
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20 tube 30 by a fastener 32. The casing 29 may be mounted on the wall 23 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 openings 34 are parallel with each other and perpendicular to the wall.
The positive displacement pump includes a cylinder 38 with a piston 39
sliding in a piston cavity 40 of the cylinder. A spring 41 is positioned in the cylinder cavity
25 between a washer 42 and a one-way valve 43 at one end and another washer 45 and one-way
valve 44 at the other end. The one-way valve may be conventional in design, sﬁch as a duckbill
valve or a capsule valve with head holding capacity. A seal ring 46 is positioned on the cylinder
for sealing engagement with the interior wall of the casing 29. Another seal ring 47 is provided
in the piston for sealing engagement with the interior wall of the cylinder. A fastener, such as
30 ascrew 48, provides for connecting the pump to the casing. A pin 49 is fixed in the cylinder 38
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.
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20 In the embodiment shown in Figs. 6-9, components corresponding to those

CD(

of the earlier figures are identified by the same reference numbers. In this embodiment, the
dispensers 15 are mounted on the counter 13, and a cabinet 55 is mounted underneath the counter
for receiving the liquid cleanser container 16 and the support box 17. Preferably, 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 Figs. 7-9, an outlet nozzle 60 is carried
in the support box 17 for connection to the container 16. A lever control valve 61 may be affixed
in the nozzle for controlling flow.

The flexible line 18 is connected to the nozzle 60 by a coupling 62 with a J-
shaped slot.63 for engaging a pin 64 at the outer end of the nozzle 60. Typically a gasket 65 is

30 positioned in the coupling 62 for sealing engagement with the end of the nozzle 60.



20 I'n the enbodi nent shown in Figs. 6-9, conponents corresponding to those
‘'of the. earlier figures are identified by the sanme reference nunbers. In
this enbodi ment, the dispensers 15 are nounted on the counter 13, and a
cabinet 55 is nmounted underneath the counter for receiving the |liquid

cl eanser coW@PI#2116 and t he support box 17. Preferably, RAABEBIMet has
a hinged door 56 with a locking latch 57 for controlling access to the
cabinet. 25 In this enbodinment as illustrated in Figs. 7-9, an outl et
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flow The flexible line 18 is connected to the nozzle 60 by a coupling 62
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nozzl e 60.4dypically a gasket 65 is 30 positioned in the coupling 62 for
seal i ng engagenent with the end of the nozzle 60. WD 99/66821
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of the caistréfangiildr, altbagiaatyahipe which-fasidatéswiiblesstduge)is Suitibl@r Of edeipieferedd t he
nozzle 117émbodiments, the carton further includes a handle 119 which is disposed on the top end 108 of
the carton and a detachable box-end (not shown) for protection of the nozzle 117,
20 Preferably, the collapsible soap container 114 is made from heavy plastics,
although any nonpermeable material is suitable. In addition the container may be made from
“bacteria resistant” or antibacterial material such that microbes, spores or other germs or bacteria
do not cultivate within the dispensing liquid.
The collapsible soap container 114 includes the outlet nozzle 117, and a lever
25  control valve 120 such as an on/off valve, which is well known in the art. The valve controls the
flow of the dispensing liquid from the container through the nozzle. The outlet nozzle is coupled
to an outlet 122 of the soap container, e.g., by welding, and is made from sturdy material, such
as, but not limited to heavy plastics or metal, although any material capable of facilitating the
flow of liquids such as lotion type soap or other similar liquids more viscous than water is
30 suitable.
The secondary reservoir 104 also includes a collapsible soap container 115,

having an outlet nozzle 118. The container and nozzle may be of the same type as used in the
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20 all times, as the secondary reservoir need not be changed.

An adapter 124 is preferably mounted to the outlet nozzles 117, 118 of the

collapsible soap containers 114, 115 of the main and secondary reservoirs. With reference also

to Fig. 11, the adapter 124 includes a housing 126, and a piston 128. The housing 126 has a
substantially cylindrical portion 130 having a first end 132 and a second end 134 and a barbed

25 outlet 135. The first end of the upper portion is open and is sized to receive the outlet nozzle 117
of the soap container 114 on the outlet nozzle 118 of the soap container 115. The first end
further includes a J-shaped channel 136 that is configured to receive a pin 138 on the outlet
nozzles to form a bayonet-type connection such that the adapter 124 and the outlet nozzle can

be coupled together. The second end 134 of the cylindrical portion forms an annular wall 140.

30 The barbed outlet 135 extends from the second end 134 of the cylindrical
portion of the housing and includes a hollow body 142 having an outer barbed surface 144.

The interior of the barbed outlet includes a flared opening 146 that widens toward the interior of



liquid to the end users as the secondary reservoir continues supplying
‘liquid to the users. Preferably, a valve 121 of the secondary reservoir,

if provided, remains in the open position at 20 all times, as the
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162 and a The second end portions 164 of the four ribs 152 forms a cross shaped second

20 end portion 168 that closely fits within the cylindrically upper portion 130 of the housing and
provides flow passage between the ribs through the cylindrical portion.

The plug 150 is a disc shaped member that fits within the bore of the barbed
outlet 135. A peripheral groove 170 in the plug receives a O-ring 172 to form a seal between the
plug and the barbed outlet to prevent the liquid soap from leaking out of the adapter. Preferably,

25  the shaft 148 and the plug 150 are manufactured as a single unitary piece.

The adapter 124 maybe mounted, for example, to the outlet nozzle 117 of the
collapsible soap container 114 by placing it over the end of the outlet nozzle such that the pin 138
of the outlet nozzle enters the J-shaped channel 136 of the adapter 124. As the adapter is
mounted to the outlet nozzle, the end of the outlet nozzle engages the cross-shaped second end

30 portion 168 of the piston and slides it downward, disengaging the O-ring 172 from the bore of
the barbed outlet 135, permitting liquid soap to flow through the adapter when the lever control
valve 120 is opened. The adapter is secured to the outlet nozzle by rotating the adapter such that
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aut omat i Cajdyech fieAA%dter 104 bR the BRid¥eeRrofti108 Bt Lkl ifk: 209 éilzal dﬁr?tdlt-'é‘on}x%é&gm

bi asing action of the spring 5 166. This prevents [ rom-t I spenser
“and conneciis¢sgnd ¢onpectipS tube 30f is ectipied hetwgerkthoadapter 124 oo de sedoadangimpirenit 1Bt i s

to be appregi.ated .t i 1 J . I [volr 104
need not U sng iitzg O PR ERRRLEE M dira bR G MY ' AT Rebech

nodi fi dd sarcdwtlet AR of the dirst @ ecohnector andpd farst inlett 2 4 phesecanrieempertor(2l fieA 1@t As
stat ed ab Oé’o?lhec"hg fuBe b8 ils%gl.ﬁnle(zlfbef%vegl'ie g ﬂrsI %t@%ﬁ%lfﬁl tsgcoﬁc? ?:[cglsx)lllectorl faL r'ﬂg f1ow
into the secondary reservorr as 1t I's not ¢ angea as often as e first-
reservoi r. 220/to h firse fispana @22 ga ififthconnetting v, 224 isfcoupi¢d woveae @ sécnnd dutlr22800 | S

coupl ed between t adapt er 124 e main reservi.r 102 an first
o1 ot 902 SRR R Rhd aE fS dat % 2Rl shrie R e AT E e Bttt
coupl ed beéndes thetfifth cofigdetify tubA240mayt teecotipied thckaliplet 239F ¥iOEIbovk Odhnector 232

20 and a sixth connecting tube 234 may be coupled between an outlet 236 of the elbow connector

to the inlet of the second dispenser 230. Preferably, all the connecting tubes are made from a

flexible material that does not collapse during use. It will also be appreciated that many different

types of fittings, such as tees, elbows, cross fittings, etc. may be used depending on the

application. In addition, reducers may be inserted in the lines to connect any size soap container
25 to any size dispenser.

Once the reservoirs are located in a facility, e.g., a restroom, the adapters 124
are connected to the outlet nozzles 117, 118 on both reservoirs and the dispensers 106 are
initially primed such that dispensing liquid fills the connecting tubes. When an end user operates
the dispenser, fluid is drawn from the connecting tubes through the dispenser and into the end

30 user's hands.
Typically, due to gravity, liquid from the main reservoir 102 moves

downward into the secondary reservoir 104 such that the secondary reservoir remains full. The



and'a second inlet 208 of the first T-connector. A third connecting tube
"210 is coupl ed between 15 an outlet 212 of the first T-connector and a
first inlet 214 of a second T-connector 216. A fourth connecting tube 218
is coupled between a first outlet 221 of the second T-connector and an
inlet 220 t¥03"%%%ist di spenser 222. A fifth connecting t S&US¥I3NY coupl ed
bet ween a second outlet 226 of the second T-connector and an inlet 228 to
a second di spenser 230. Alternatively, the outlet end of the fifth
connecting tube 224 may be coupled to an inlet 230 of an el bow connector
232 20 andliquiﬂiis(tii'avmcfmmbbﬂm@etvuhetlﬂéh@hﬂmcyﬁxbeT-@&uﬁl:tedm?EﬁM)ﬁQlﬁbeaQO@be.et 236

of the elb onnect the inle he second di spenser 230.

Pr ef er abl y?w%&ﬁpq’ﬂ@g @%‘Hq@g’f Eﬁ?éé é)ﬁS'e “FRAPECIPr AR mTaverses e qoneechng Whssy|

t hat does nog, 2¢9|apsa l@lurltfbacuémedisbedéerkho@l so be appreciated that many
different types of fittings, such as tees, elbows, cross fittings, etc.

may be used depending otingertheé collgpsible seapsantaingrs dddhi k15 swe alrtegdmél@r@nmywbe
inserted i @oliéﬁﬁ'e hd A€ S0dpQs WHARGHH. enhe & %af?rﬁeps :ﬁ? @Inﬁynﬁlre dlégnsteg Ailstol) Z2€

di spenser. Once the reservoirs are |ocated 1n a a restroom
t he adapt edgivedug soap butdharnoarsctia tubes wilkrewin foll oflbmid asshey ﬂa noﬂcbﬂapse\arbbtoh

reservoi rs i iall ned.,.such t hat

di spensi ng Fkgdd%dﬁ’% tﬁ?ﬁzﬁlﬁeéo?(t)e#gglgﬁfe?ore ueb(El V%%%S{eﬂl wigenen prigisd, ot es
the dispenser, fluid i sTy@rcaletHemmmmkeevoudmmn ey beforsthd Secondghy redeevoir

di spenser | nt end .30 user's hands ue .to ty,
li quid froilw&g ré‘g‘%‘rg?er{m’r“éé"é‘?"di 1P e78% W&%‘“’CW@ als?%%;@tﬂﬁ dgggrg §P9‘
reservoior id4usétabzAdAL chlie A A8EHIYand @GRSV Bemdie fiBdritir froth the 1dABon\As
99/ 66821 P%TéhJSQBI 13144 13 liquid is drawn fromboth reservoirs through

the first RS At T5momsithe P’é‘i‘?{‘tl%gég%’()‘) slpggtowardrthe frstend132 afthe hesing | s

drawn t hr ogsisuch haf thé Strink 199 ARG d f E}Qﬁﬁ
210, 218, 224Su 132 unt |rImE|t rea@%gg S’?ﬂéejmgf)fgcgln@géslw%gﬂ ISIJE&%‘UBQ%S

col | apsi bl Backdlew of gherdisparsing Imuisl out afheeasmenting iupa 200 arvkadaptert aaemvsl of The
col | apse aﬁmﬁﬂ?se%ﬁﬂoé Y\ﬂﬂf/er lp@x’ﬁﬁ'on o%%%a%lﬁ?%]sg/ ﬁlakgtg% Sthgdlt%%%ls 2t Yos, YVE?, TR N

di spensers w sto ng soap bu connec es wr

full of!yi qu@Fe‘ésbeglhé‘gia"d@B heud ﬁ%l%@r’dm reporvonj104 ustlldu@wra@ﬂlnghe toginl | qui d
content. ThegSlirh& b 1915 m ﬁl L) pcally,
the main reser vloflr f%gl%{)/\ngﬁeﬁ gﬂﬁ @%%rg the s?é’?:glggéélgoﬁde@e?n\%ﬂ(& r%g

After the FfmaMy, lﬂ@seaiwmsmciisise&IM% anmembmdmeespeommmﬂbmmea(fmmemamhe

et o C24aLL0h 8% R A S5 SOREVE e T
128 ( Fi gur maihlrgsesvdicie smpiywad evhildii 1sfhengtre;ﬂmld 132 of the housing
20 If the demand for soap exceeds the capacity and both reservoirs become
empty, the dispensers will stop delivering liquid but the connecting tubes will remain filled with
liquid that cannot be dispensed. This is a feature that allows immediate dispensing from the
dispensers as soon as the empty reservoirs are replaced, provided both reservoirs are connected
to an adapter that seals the end of the connecting tube as each reservoir is replaced. After
25 replacement, the newly supplied liquid simply allows the liquid already in the tubes to be
dispensed first.
It should be appreciated that a one-way valve such as that shown in Figs 4 and
5 may be substituted for the adapter 124 in the main reservoir and still achieve the benefit of the
invention discussed above. Preferably, however, a one-way valve is not used with the secondary

30 reservoir since it is desired that the secondary reservoir receive fluid from the main reservoir

when it is not full. Thus, typically, the secondary reservoir is used with only an on/off valve



126 such that the Oring 172 retracts and seals the barbed outlet 135, and
"hereby preventing any back flow of the dispensing liquid out of the
connecting tube 200 and adapter. Renoval of the nmin reservoir does not
affect operation of the washing system Rather, the dispensers 106, when 15
operat ed, bedPA¥e#Hwi ng |iquid fromthe secondary r eser voiRCTAS/3M4 | such
tinme that the main reservoir has been replaced. Thus, the end user is
unawar e of the renpval of the nmin resegyoir. FinaIIy, the main reservoir
is replaced and the secondary reservoir is replenished fromthe nmain
reservoir Byd/er ¥ iatidpter 18 debdibe@ ABVe ), ihQSME idtancad] Sathdlt lANG 2CRIMe dtuat | on
of service even if the main reservoir is enpty and while it is bei ng

repl aced. odapter- t he demand for soap exceeds the capacity and both
reservoi rs beconme enpt %&Q" but
t he connecting tubes W?ﬁecén%ﬁuﬁ?fgﬁ?ﬁﬁéﬁ@&u%JeLdﬂ%zl qui % elﬁl\éfgﬂ(%%?% ?hgty

di spensed. cqfttangers rpwaviidabla, ineluding thegwelveand itwentydfout léerctpstpmns nmgusf.edfﬁqnsoape

di spensers 00 | aced, vi ded bat h
Feservory o SHPHSEClh BRridh. (E Mokl GRRIaRt Euaplel ab B GRS o ipes e
connecti ng ctnndi&r dsaiight Wbaﬂhe/cnntmncs lsl‘eﬁﬂbbadﬁdmmﬁé Wil st&ﬁddheaingcseﬁrewt thet he

new y supplied |iquid si Llows the liquid alr S to be
G spensen pospGriney piiCa i el S et e ot eees sbEES e dpabeiot TRTRUS ¢ ha
shown in Fiegfed Tnélefofe, tHR)lispensiighigiterh Wil fbnfali pré-pemagapt er 124 in the nain
reservoir and still achieve the benefit of the, invention discussed above.
Preferably, however, a GN&SONaiperaichanes & e spving fgters ferHpaiateranpr a0 \pulko

reservojy $bdpGe pantrea §r §ARdrAd ohlyne fcbﬁala&% Fgaairrea tbetﬁﬁhmbre cﬁs%&%lm‘ée Thisui d
fromthe main reservoir when it is not full. Thus, typically,

secondary F¥stesyiyuery hygienig with pg Qm@ﬁﬂoyta@mawm&lem alhgsysim 99$56'8821 vandal
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i nstances ve or adapt er const ruc I on t he
i nvention sy, Iqxppres'rvm sltzﬂnlbdsestqglseessn‘ls arhmot meg@i CEpawashing sgoerh s cspeeiallyow

for soap &bflsdpr B2 i M 0T B MY ilfions 5 HiOBlE Frisars °t ne
soap i sl tfdegueatuntermptios fox‘rservuxmrgtai: nqaxipnixeglt miundésghitle. \When the container is

Cermin 01 or i qui d AASBREE el Bt B RRg Sterh oS R Rotowing S bRy ¢ ne

liquid cosdapnliru sddpeiipe which t:dﬁebednélm&ﬂ direcdty so/tﬁe el i dolntére Withdut postly B6dpTed.
The cont ai ner exchange .i s savi ng feature for i nt engnce; . no bul k
10 soap | VSt St e Scbeadlee DG MoReoLsHR Hrary Fem aisa MLt SR |
mul tiple diigP@RERIsS - ThERYsiem has a centrally located soap reservoir for supply to all the soap pumps.

20 A single fill of the reservoir will refill the complete washroom. The soap reservoir can be
mounted on the floor level or under counter or in a remote area. The soap pumps may be
connected to the reservoir via plastic tubing running behind the wall, above a hung ceiling, to a
maintenance or service room, normally 25 to 50 feet away, to the soap reservoir. This soap
reservoir will usually be in the same room containing the cleaning supply. The soap pumps will

25 stop delivering once the soap reservoir is empty, but the supply plastic tubes will remain filled
with liquid at all times for quick priming. The long supply line will have a one-way valve on its
end by the soap reservoir. This valve will prevent the tube from draining during soap refilling.
The soap reservoir is a sealed large plastic collapsible container. The first time priming of the
system will be done by providing the long supply line pre-filled soap in the factory, and plugged

30 at both ends. No re-priming is required in between refills.



systemis very hygienic wth no outside contam nation problem The system
"is essentially vandal proof having no vessels to tanper with. This system
is alowcost installation and maintenance system expensive stainless
steel vessels are not needed. The washing systemis espeC| tabl e
for use in MRYId restaurants and other installations Wi %ﬁ?ﬁ’éﬁ‘publ ic
traffic where 15 frequent interruptions for servicing the equipnent is
undesi rabl e. Advant ages of the new washing systeminclude the follow ng. It
delivers soap thru soap punps which can be nmounted directly to the wall or
counter, w thout costl 3Alﬂnowgh the/fes:geihgde;‘xtribmihemvbmiohlve'thnprdférrddamﬂbcﬁmmsvvi de
range of sgap. vi Scosi t.er h|n | ike thjckness.

system hasﬂ’éspger}??t”g?'f It8(! ntﬁ{aslg‘éf’ﬂ ?’és&‘@%’i ?h ng’Fegé’H‘ﬁp‘W“ 'Efjcglt? CPYFE oap
punps. 20 Aodifiegliofts drd diteMiatitdOnitRS RN GallingMvithin BRfspirit aldRoOsTheSheentigs hr oom
The soap reservoir can be nounted on the floor |evel or under counter or
in a renote area. The soap punps nmay be connected to the reservoir via

pl astic tubing running behind the wall, above a hung ceiling, to a

mai nt enance or service room normally 25 to 50 feet away, to the soap
reservoir. This soap reservoir will usually be in the same room contai ni ng
the cl eaning supply. The soap punps will 25 stop delivering once the soap
reservoir is enpty, but the supply plastic tubes will remain filled wth
liquid at all tinmes for quick primng. The long supply line will have a
one-way valve on its end by the soap reservoir. This valve will prevent
the tube fromdraining during soap refilling. The soap reservoir is a
sealed large plastic collapsible container. The first tine primng of the
systemw || be done by providing the long supply line pre-filled soap in
the factory, and plugged 30 at both ends. No re-primng is required in
between refills. WO 99/66821 PCT/ US98/ 13144 15 Al though the foregoing
describes the invention with preferred enbodi nents, this is not intended
tolimt the invention. Rather, the foregoing is intended to cover al

nodi fications and alternative constructions falling within the spirit and
scope of the invention. 16 CLAIMS 1. Aliquid feed system conprising: at

| east one soap or lotion dispenser; at |east one collapsible fluid
contai ner containing soap or lotion, the container defining an outlet and
havi ng a nozzle extending fromthe outlet; and at |east one tube coupling,
in fluid communi cation, the nozzle of the



col lapsible fluid container to the at | east one soap or |otion dispenser.
2. The liquid feed systemof claim1l wherein the collapsible fluid
container is |located at an -elevation |lower than the elevation of the at

| east one soap or lotion dispenser.l63. The liquid feed systemof claim1
further conprising a mating cap having opposing ends, one end of the

mati ng cap engagi ng the nozzle ancblt‘%%é)t her end of the mating cap
coupled, in fluid comunication, at | east one tube. 4. The liquid
feed systemof claim1l wherein the at | east one soap or lotion dispenser

i ncl udes a manyal | rab)l e positi.ve displacenent punp. 5. The liquid feed
system of cllai q;ﬂu\{dg%ﬁeﬁyééeﬂlg "MEeast one tube couples the at |east
one col | apsi bl e2f18gFe i %(Hg (?‘?”rﬁeﬁg soap or . lotion tg a pl yr ality of
soap or | ofion2hiedstmog, collagsible, Hujd geptatex Lontining, seap of dptigm thepher ein
the at fayainepdefiningan optiepad having axpgple extgpding frontithe putdef; and ced syst em
~of claim1 conpPt deash:ong Prher equplipgoin dlyug communicasiongithp awade of thach

di spensetlapgipley@uid gonsainey to thejad deast ene seanpuiptiomdispanser. t o t he positive

di spl acenent punp and an outlet fromthe positive displacenent punp;

cont ai ner s@ppbhe ligeidifeed system ppdaim dg whezeindhe eqitapisibde flirid agntadnerdisner ;
wher ei nlocifedzat areelevatior lewdrethancthedelsvationl efxthisl at lsagipine soabeorclotinact i ng
the coflispgsiebl e container to the inlet of each of said punps, the flexible
supply tube having a first end connected to the outlet of the collapsible
flui d cont adnetThaliquia fpéd sydtemyof ofaimad dutrthenedmperising@onatng eap havinge i nl ets
of the qnpupmgtemdpsome endidfi¢hd matngicas amgneging thetnoerie ahddhe dther emd bfgheof  t he
col | apsmbtiageapcanpled, indldd cbmafudidution, 6pthe Anlechst oht talie.one-way val ve in
said tube for blocking fluid flowto the collapsible fluid container while
perm tting &l ulke filjaid foe@msystem 6fodlhiapsi ieréihthd at GsHsdonekodPort loGon

di spensdispens3r indheddsi mladubBedp eableaibsitivecdigilatematigrenm sai d fl exible
supply tube includes an airtight cap mating with the outlet on the

col | apsi bl esf |’m%fﬂﬂtf@éd@fsted%f_dlaj§ﬁi d wWiiersin the Aeledddone3ubecdtpidsithened in
sai d f|aeteons ehPAsibId IR ors@itbr ¢BRbaidihg sfap dMRtibh 48'h PLiREE s0sehgm Of

cl ai m 75r 1bfi6h dtlpBgseds Cabi net with said contai ner

6. The liquid feed system of claim 1 , wherein the at least one tube includes a
flexible tube. |

7. The liquid feed system of claim 1 comprising: N
a plurality of soap or lotion dispensers, each dispenser having a positive
displacement pump, an inlet to the positive displacement pump and an outlet from the
positive displacement pump; .
container support means for supporting the collapsible fluid container;
wherein the at least one tube includes a flexible supply tube connecting ?he
collapsible container to the inlet of each of said pumps, the flexible supply tube ha.wmg
a first end connected to the outlet of the collapsible fluid container and a plurality of
additional ends connected to the inlets of the pumps to permit the flow of soap or lotion
from the outlet of the collapsible container to each of the pumps; and .
a first one-way valve in said tube for blocking fluid flow to the collapsible
fluid container while permitting fluid flow from the collapsible fluid container to the

dispensers.

g. Theliquid feed system of claim 7 wherein said flexible sqpply tl}be inf:ludes
an airtight cap mating with the outlet on the collapsible fluid container, with said first
one-way valve positioned in said flexible supply tube at said cap.



support neans positioned in said cabinet, said cabinet having an access
‘door for replacing a used collapsible fluid container with -a new
col I apsi bl e container and |ocking negps for securing said access door on
said cabinet. 10. The liquid feed systemof claim 7 wherein said flexible
supply tube conprises at least three |l engths of plastic tubing and at
| east one tee, figgll .Qr.oVvy di l.ow pat.hs fromthe col]|apsible fluid
cont ai nerg ?ﬁaﬁ%e()i’ﬁl‘ﬁgg'ff’ S ‘é? ), - Hnelydinera eahinetowish waid eoakainei n sai d
tube bet sal aalfegosf‘ PRS: fﬁ enetofFdidrabiies aving) apoavcessndoor fad. The
l'iquid fqecd%% ¥ Hapsible {1 coBfAnerwithde aesh sellapsible comtaimierdarnh  a
counter afn g2es 1 sgeutipg said agenss doemgrysaideabivet. 12. The |iquid feed
system of claim 11 wherein said container support neans is below said
counter. 13 19nhdhbe feed dsysyem e dhingl & whereihesatd flexdtld SHpphe Beies
havi ng a ggb‘BFltS?w leait shresd emaths oflaptic wbing ambatieastonk ese fiiHHEPHEIER d pUNp
on a di speRathsiipmdhe collansible Bnisbwhiainenbanch 6ftai CAiBP&ELrGith fhid RN t O
the at | &88Wayyalvaibespidtibe betveqparsait teb fittineindehd ddlapsiblTli AboRaiend Wi th
an inlet tube as said connection neans for slidingly receiving an end of
the tube andisi The bigitii foed systwa of diasil 2GeREBIn AMARiSHLhSRE LY. BSELLGE, | Nt O
i i

sai d cashrguntzaiaddesid supplyltipl iseadensaidesenddavi ng a cylinder wth a piston
cavity and a piston sliding in said cavity, neans defining an inlet
openi ng in sai.dThyligaidiefeed SFstéh oF Saih |19 Witdas kSinkPL into said
pi st on chelbwysaidcammtémng i n said pi ston cavi%?%aﬁtﬁ%ﬁﬂgﬁs‘?&ﬂgé% on
outward, a first one-way val ve positioned between said inlet opening of
said cylindes, MB%dfé&{éﬁﬁem@fégﬁﬁdm&?ém (i‘/(ﬁk (SJSQ]?EI t.i oned bhet ween
sai d sprdisplacanenisAirap Fh&ifihe Wehds ﬁ?hﬁlﬂhﬁh%?ai %\ﬁ%onagdﬁﬁggg; ST assage
def i ni ngaral éduaocéi buchhis 84%bun @it & plly! (LS at HIS, oihaget Y1 | UL vand
sai d piston caviéaid dsplehSerepat@lek Hlavi mb@l&r&dé&e ‘Fsﬂ%fl. %leﬁ me Ilaa(ltél d feed
syst em oon@b@ion hdahd fdrUdidigell ik 'vﬁlétzﬁi 1 oF BRSO ‘I} i .g‘lspé?. ¢ Eyli nder
in sai d digsladmert gutip §1iﬂ§ﬂl?gns%‘?tf%d‘ eLyeen sal ol Vis _ Q_ﬁ't‘.]‘ §ai d
casing for blockin flurd 7] ow from sai .casg’n around sai d cylinder,
second sl i di ng sFHPPREENE dsplacemanteigp bpeinge cahnderreth apistimravisy andi d
cyli nderaPﬁfo%’Thc?EW a4 eAvats Psars {iniearyindohopppineg in seidgrlindgrdonfluidon, and

ﬂon thr01.1g said’inlet tube into said piston cavity, a spring in said piston cavity for

urging said piston outward, a first one-way valve p ositioned between said inlet opening

of said cylinder and said spring, a second one-way valve positioned between said spring

and said piston, : '

. . v&fith said piston having an outlet flow passage defining a flow path through
f]?;d casing inlet tube, said cylinder and said piston cavity to the exterior of said
penser.

' 14 . The liquid feed system of claim 13 including first retainer means for fixing
said cylinder in said casing,

‘ first sliding seal means between said cylinder and said casing for blocking
fluid flow from said casing around said cylinder, '

. seconq sliding seal means between said piston and the interior of said
cylinder for blocking ﬂuid flow from said cylinder around said piston, and

o secpnd retainer means for retaining said piston in said cylinder while

permitting reciprocation of said piston in said cylinder during fluid dispensing.

_ 15 . The liquid feed system of claim 14 including means defining at least two
mounting openings in the wall of said casing with the axis of said mounting openings
parallgl with each other, with internal shoulders in said openings for receiving wall
mounting screws with heads concealed in said openings.



second retainer nmeans for retaining said piston in said cylinder while
‘permtting reciprocation of said piston in said cylinder during fluid

di spensing. 15. The liquid feed systemof claim 14 including means defining
at least two nounting openings in tH8 wal |l of said casing with the axis of
sai d nmounting openings parallel wth each other, with internal shoul ders
in said openings for receiving wall nounting screws mﬁth,heads conceal ed
in said openings. 18 16. The liquid feed systemof claim'l ,further

~ ‘conprising a contalner support neans far. supporting the coIIapS|bIe fluid

- contai ner. 17:6.7he linuid feed spstemyof claimol , Girthen donprisineg aicon talieersnppbst

pr otrudesWﬁ’fﬁlﬂmﬂMﬁhe@ﬂatmbb(ﬂWQMamnpport means. 18. The liquid
feed systemof claim4 wherein an outlet of the dispenser and the nanually
pover ed punp lit.eThelifuid feed bystah@f elaim rawheRiddie i&z&}‘ﬂiﬂ;ﬁxd@s BReh sidd
actuate whB of thrpcantaitiies pemsort Areans.or | otion fromthe di spenser outiet into
the user's hand. WO 99/66821 PCTIUS98/13144 19 46 ire 19 +. A feed

system for al%Qath@ a@emﬂtm@%4%& ﬂe%oféhr eﬁ‘é&fa&ﬂdtﬁl havi ng
an airti gitanaglly lﬁgﬁﬁﬂaﬂsuﬁi&&ﬁl}ﬁ%&%t&é&ﬁ'o ertﬁ §oer¥€|

~having angh@igumg di%ﬁé Rohplof 1% £ém ¢the

~airtight collapsible bag of t e first reservorr i's a e glﬁwgltlon
~above the -airtight coll apsible-bag-of-the- seGOﬂd~reserv0|r ~and-a--- - - -

connecting line, wherein the connecting line couples, in f|UId

communi cation, the airtight collapsible bags of the first and second
reservoirs and further couples, in fluid comrunication, the airtight

col | apsi bl e bags of the first and second reservoirs to the dispenser. 19
20 QL.- The feed systemof claim4, further conprising a cap located in a
first end of the connecting line adjacent the airtight collapsible bag of
the first reservoir that permts the flow of dispensing liquid fromthe
first reservoir through the first end of the connecting Iine when the
first reservoir is connected to the connecting line, but prevents the flow
of di spensing




liquid out fromthe first end of the connecting |line when the first
‘reservoir is not connected to the <connecting line. 20 21 ~' The feed
systemof claim7, wherein the cap is a one-way valve. 20 Z2 O. The feed
systemof claim?2', wherein the airtight collapsible bag of the first
reservoir | MQUBERLan outlet nozzle, and the cap incl udesPGVEP¥dMt ype
val ve that is actuated by connecting 3q9d di sconnecting the outlet nozzle
to the first end of the connecting lineggto permt the flow through and
prevent the flow out of the first end of the connecting |ine, respectively.
Z0O 23 The feed system of claimx, wieraamsihe airtight collapsible bag of
the first reservoir includes an on-off valve. ZO Z4 The feed system of
claimp2' , wherein the connecting |ine conprises: W 99/66821

PCT/ US98/ 13144 20 434a fiAtddAGy @Y kY sdapfdrlictoniditbéiser, Sorgsigd i nlet, and
an outlet in fluid communication with thée first and second inlets, and

wherein the first and seponﬁﬁ$ﬁFSeW9irb$\é1§anﬂrﬁgm¢@ampﬁdi§nemgliilufd;rst
tube connecting the airtighf coldapsifl lﬁvfi’)ggn%frti%l{i%oﬁ%pﬁ%fe h%%??ﬁ%&ngin to the
e col'Tap e ba

i
first inlet; a second tube connecting t irtrg apsl g of the
second r dgmid/phereinghe digightaolapdiblerbag bf thafitstresedvoiniblpcdtarin @ posidmitaboge thiie

outlet to the. dispenser: d zqg.25 | The feed systemof clainl, wherein
t he tubes aé?’éhtr?é’ggpsl‘%ﬁ%ﬁagaoq%‘?aﬁe%%déffse’{vﬂlé’tanaoes not col | apse during use. 25
2 $ The feed system of cl aiancdnnesti@rlitie) whéreinf tht tcom@clify Bnd efipleb,tini gd 2% 7
The feed sglstem,of, Cltﬁ‘im’- wherein the fittipg is a cross fitting.

ommunication, the airtight collapsible bags of the first and second reservoirs and er

couples, in fluid communication, the airtight collapsible bags of the first and second reservoirs

to the dispenser.

q
20 2- The feed system of claim l , further comprising a cap located in a first

end of the connecting line adjacent the airtight collapsible bag of the first reservoir that permits

the flow of dispensing liquid from the first reservoir through the first end of the connecting line
when the first reservoir is connected to the connecting line, but prevents the flow of dispensing
liquid out from the first end of the connecting line when the first reservoir is not connected to the
connecting line.

20
21 2 The feed system of claim 2, wherein the cap is a one-way valve.

22 A The feed system of claimzz wherein the airtight collapsible bag of the
first reservoir includes an outlet nozzle, and the cap includes a piston-type valve that is actuated
by connecting and disconnecting the outlet nozzle to the first end of the connecting line to permit
the flow through and prevent the flow out of the first end of the connecting line, respectively.

20
23 £ The feed system of claim 2, wherein the airtight collapsible bag of the

first reservoir includes an on-off valve.

24 g The feed system of claim Z, wherein the connecting line comprises:



?0 Z$ kQ The feed systemof claimZ, further conprising a cap |located in
‘a second end of the connecting |ine adjacent the airtight coll apsi bl e bag
of the second reservoir that permts the flow of dispensing liquid from

t he second reservoir through the second end of the connecting |ine when
the second r¥Q&¥&8ir is connected to the connecting line, Pﬁf‘%ﬁ‘f’@%‘nts t he
flow of dispensing liquid out fromthe ZRcond end of the connecting |ine
when the second reservoir is not connet®ed to the connecting line. 28 2q
i4. The feed systemof claim]A wherein the airtight coll apsible bag of

t he second reservoir incl udeditiéng mvinget finsoinkt,e seastd ihleg addpn oodatieduidn a
second end of the .connecti.ng |jne include I ston-ty valve that is

act uat ed b§/°’E‘6‘HW8%‘H"n‘&§hﬁ8 ﬁ&ﬁ? %%??ﬁ‘é@t‘fﬂﬁﬁ ?ﬁé”%egﬁﬂ 15’%%‘ agc%,egor@f infefsereyfny ¢ j ght
col I apsi bl guidagmafuntdagorsecond reservoir to the second end of the

connecting line to permt the flow through and prevent the flow out of the
second end of the connecti ﬁ&fSItY“H‘é‘,"’nP%B%@FP‘V@Ihg‘%on;a@ﬂ’lq{oagoﬁﬁ@ﬁﬁ@éﬁf“Wstem
of clai m $, wWhgfEinet! he airtight col | apsible bag of the second reservoir

i ncludes an on-off valve. WO 99/66821 PCT/ US98/ 13144 21 +8 31 $. In a
washi ng system for di spensi Agecand tupeicenngttingrikegirtighoenllapsiidé bagufithd scond

cont ai ner, the compipatioppf: at |east one dispenser, each dispenser

havi ng a positive di splacenent punp, nounting means for nounting said punp
on a di spenser support, andadonitet fooeonnezing tie@utletcothadshemer; ami d punp to a
flexi ble supply line; container support nmeans for supporting a collapsible
container of liquid cleanser; and a flexiblé¢ supply |ine for connecting
the col | apsi bl e conigs er t qhedel s9iters df dlaih W herel thB tibel lafeShad¥Bomay
valve in said |ine for blocking fluid flowto the collapsible container

whil e per nﬂafeflﬁ]g‘h?tldﬁFsd‘oFF‘b‘\‘%pfer gH¥- col | apsi bl e container to said

di spensers. I1qg 32 34. A washing systemas defined in clainwherein said
flexible supply line. includes an ai rtifght. zéap mating with an outlet on the
col | apsi bl e cont ai néP, & t h Teafeqd pystest ofshpimylayherein the fitting is a tee fitting.

2s
27 g The feed system of claim /, wherein the fitting is a cross fitting.

28 ¥0.  The feed system of claimz,lo, further comprising a cap located in a
second end of the connecting line adjacent the airtight collapsible bag of the second reservoir that
permits the flow of dispensing liquid from the second reservoir through the second end of the
connecting line when the second reservoir is connected to the connecting line, but prevents the
flow of dispensing liquid out from the second end of the connecting line when the second
reservoir is not connected to the connecting line.

2%

29 A.  The feed system of claim 18, wherein the airtight collapsible bag of
the second reservoir includes an outlet nozzle, and the cap located in a second end of the
connecting line includes a piston-type valve that is actuated by connecting and disconnecting the
outlet nozzle of the airtight collapsible bag of the second reservoir to the second end of the
connecting line to permit the flow through and prevent the flow out of the second end of the
connecting line, respectively.

28
30 V.  The feed system of claim W, wherein the airtight collapsible bag of

the second reservoir includes an on-off valve.



val ve positioned in said flexible supply line at said cap. If 3 t$ A
"washi ng systemas defined in claim/including a cabinet with said
cont ai ner support means positioned in said cabinet, said cabinet having an
access door for replacing a used collapsible container with a new

col | apsi bl e WQ6§¥er and | ocki ng neans for securing sai §AEEE M 400r on
said cabinet. 19 3k y6. A washing systZdm as defined in claim%th at

| east two di spensers and wherein said4¥8exible supply |ine conprises at

| east three lengths of plastic tubing and at |east one tee fitting

provi di ng fl ow pat hgif ySnintaheashiog byafesi for dispeasihga liguid tlearsecironoh calpsible

di spensers_with id first pne-way valve in said |line between said tee
fitting an“c?\%‘aﬂ?fr’igﬁ ?Oérbbél?agf’%o ontainer. 19 35 jx A washing system as

defined in clainf wher ebrlea6de dispersar, eheh dBpans Qiving 4 pesktived @fspRedmitipanp,casi ng
with an inlet tube as _said connection neans for slidingly receiving an end
of said flBRUHING s ey MQUREDG, sAid RRIEM OB 3iFPRRSSH %Uipw,dpg FPnneeEtipB ireaps, Fas
slidably igsgedigg sdiffhOmp &Pd fex@iiS bipgly 18R1 d posi tive di spl acement punp having
a cylinder wwth a piston cavity and”™ a piston sliding in said cavity, neans
defining an inlet opencerjainer syppaft Wmsrig’ewwwing laisiotarfsibdarcontainemos dieid
flexible SH%%&V@dne through said inlet tube into said piston cavity, a
spring in sal 99/ 66821 PCT/ US98/ 13144 +91 piston cavity for urging

sai d piston outward, aadlexibledumphelinedyr ooanectingibsedllapritdelcdnaine®readedfdaidi nl et

posi 1 onecPBar et Y G- eiE ek i 5P it it BRRAABHRE B ingi ng an
outl et fl owhipagsagengdid Aowdrom fhk owlapsible chitaineakald dispaxdirbl e supply |ine

t hrough said casing inlet tube, said cylinder and said piston cavity to the
exterior of said dispenser. 23 36 34. A washinggsystem as defined in claim

t wherein each of sazl WUARGshingNybtBRas ddiabdlRfir riwhbrein@hidiNBRble SRHR[ikOr
fixing said cylinder 1n said casing, first sliding seal nmeans between said

cyl i nder aifeludesiag aistight prp masing Pith akeuigt onithe qodlamsibingontaies, with epid fisst ong-vew ound
sai d cylingdgse positioned in said flexible supply line at said cap.

19
&3 18 A washing system as defined in claim J including a cabinet with said

container support means positioned in said cabinet, said cabinet having an access door for
replacing a used collapsible container with a new collapsible container and locking means for
securing said access door on said cabinet.
19
34 6. A washing system as defined in claim J with at least two dispensers and
wherein said flexible supply line comprises at least three lengths of plastic tubing and at least one
tee fitting providing flow paths from the collapsible container to each of said dispensers with said
first one-way valve in said line between said tee fitting and the collapsible container.
19
&3S V. A washing system as defined in claim ¥'wherein each of said dispensers
includes a tubular casing with an inlet tube as said connection means for slidingly receiving an
end of said flexible supply line and with said positive displacement pump slidably inserted into
said casing,
said positive displacement pump having a cylinder with a piston cavity and
a piston sliding in said cavity, means defining an inlet opening in said cylinder for fluid flow

from said flexible supply line through said inlet tube into said piston cavity, a spring in said



second sliding seal nmeans between said piston and the interior of said
‘cylinder for blocking fluid flow fromsaid cylinder around said piston,
and second retainer nmeans for retaining said piston in said cylinder while
permtting reciJorocati on of said piston in said cylinder during fluid

di spensi ng. ¥3%Y681y 3 A washing system as defined in clafm PSR4 n each
of said punps further includes neans ¢ggfining at | east two nounting
openings in the wall of said casing wit# the axis of said nounting opening
parallel with each other, with internal shoulders in said openings for
recei vi ng pis®speadtrfonugingisaid pstmensvand, talsedoad dbe-ovay esed gaitioRedRitwlecaRaidi Ngs.

19 A hi fi ' | ai m % ) [ iddi |
mount ed on" BN E AR B A PTG e BT RO AP paioney Fevrnagd A

washi ng syspriapaadsdiepistogd i n cl ai m/wherein said dispensers are nounted on
a wall above a counter, said container support nmeans is below said counter,
and said supply |ine Mathsadpisiendayieg apenilct Jowpaspeessfinings Spw path fremapid sai d
cont ai ner SURNEkipyEARSthrobZh sA@ cRing iAVRBYIsRY c§]¥r§i%f3£ad_as§id%£tbxpgg'itg % glea' m?
wherein said dispensers are nounted on a wall in a first room Sal

cont ai ner EigPoet saikbdippenies. positioned in a second room and said supply
line is behind said wall between said dispensers and sai d cabi net support
means in said second room WD 99/66821 PCT/US98/23144 23 z@ 19 41 23. A
washi ng system as de¥g 8d A washingi systetn wh defimed irsethich £livhareinsactsofail puiipsnt ed

on a countgr,and .said supply line is .under said. counter. M 9-Z 24. A
washi ng s E?ﬁlﬁgu%é%irﬁ’iééggi‘%"b%ﬁWi"%%at‘%?yimgﬁiuas ©Y¥8sers are nounted
on a counter, said confiat8kdingssaP@aédns BV dafil FJRh@WasBdatl GEHPEGblocking Sai d
supply Iigﬁ i.s under said counter. 43 Z. In a washing systemfor

di spensi ng"dd feydrar Bideatvgarqupd sideivitrapsi bl e
second sliding seal means between said piston and the interior of said cylinder
for blocking fluid flow from said cylinder around said piston, and
second retainer means for retaining said piston in said cylinder while
permitting reciprocation of said piston in said cylinder during fluid dispensing.
23
37 )9. A washing system as defined in claim # wherein each of said pumps
further includes means defining at least two mounting openings in the wall of said casing with
the axis of said mounting opening parallel with each other, with internal shoulders in said
openings for receiving dispenser mounting screws with heads concealed in said openings.
19
38 20. A washing system as defined in claim # wherein said dispensers are
mounted on a wall and said supply line is behind said wall.
9
39 2. A washing system as defined in claim # wherein said dispensers are
mounted on a wall above a counter, said container support means is below said counter, and said
supply line is behind said wall between said dispensers and said container support means.
G
40 7. A washing system as defined in claim # wherein said dispensers are
mounted on a wall in a first room, said container support means is positioned in a second room,
and said supply line is behind said wall between said dispensers and said cabinet support means

in said second room.



container, the conbination of: a plurality of dispensers, each di spenser
‘having a positive displacenent punp, nounting neans for nounting said punp
on a di spenser support, and connection nmeans for connecting said punp to a
flexible sugglg | i ne; container support neans for supportigg a col | apsi bl e
cont ai ner of YPPYWPH cleanser; and a flexible supply |ine ¥3USC¥RA¥Cti ng
the col |l apsible container to each of s#% punps, with a first one-way
valve in said line for blocking fluid f#w to the coll apsi bl e contai ner
while permtting fluid flow fromthe coll apsible cthtainer to said

di spensers; with eadH @F. Jamwdshitigssystemenssiefim inatlany Yowhierinibzd dispaisergati t h an
inlet tube_as m?aid coEng&%iﬁp means for sILgin I¥ receiving an end of said
flexible sHSHRE P AEOUDIE A0H 12 WRplY Img s dinder s 8?‘3}5 Tacement punp slidably
inserted into said casing, said positive displace t punp having a
cylinder with a pistgn cavity and a piston sliding in said cavity, means
defining an inlet oBgniZag 4 Hk‘{g‘érfgosyéﬂ?lni *ﬁdiég“‘iddfl craim A vhereamsaid dispsnsgrs are
flexible sppphyd bd D@ubfeF, 48 Borded suppb@ nehE bd16W Qaid Bhuthtdp) Ak 9id gﬁ‘biﬂeyt e 2
spring in said piston cavity for urging said piston outward, a Sécond
one-way vaiswadgEaidicpwHed bet ween said inlet opening of said cylinder and
said spring, and a third one-way val ve positioned between said spring and
said piston, with said piston having an outlet flow passage defining a fl ow
path fromsaid flek®bl28. bupishingsyseent for disppnsiag i diquid slemper fidret colldpsiblesai d
cyl i nder a@ﬁn? iqmgiéﬁﬁgm%g%%ty to the exterior of said dispenser, first
retai ner neans fore fix ng sai'd cylinder in said casing, first sliding sea
nmeans between said cyl iapiedlitgsfdispenisets,eahidibgerfserhatih@opositige difplateslerdt bap,f r om
sai d casingparound sai.d C%JLnden WO 99/ 66821 PCTI US98/ 13144 A4 second
sliding seRCURIRTECAS (RASRALLS ihPUPB An 2 SPERRST FURPRTLI B Conectingmeaps fafder

for bIockiaamﬁ&y@@mﬁbgmw&dgﬂb§gggqgglhﬂger around said piston, and second
retai ner means for retaining said piston in sajd cylinder while permtting
reciprocation of said [PRIPBE TURPYhMans for sRRPPrtiag A Godansibly eontpingsofidianld. 44
~6. In a wWaghtistWayst em for dispensing a liquid cleanser froma collapsible

contai ner, the conbination of: '
: a flexible supply line for connecting the collapsible container to each of said

pumps, with a first one-way valve in said line for blocking fluid flow to the collapsible container
while permitting fluid flow from the collapsible container to said dispensers;

with each of said dispensers including a tubular casing with an inlet tube as
said connection means for slidingly receiving an end of said flexible supply line and with said
positive displacement pump slidably inserted into said casing,

said positive displacement pump having a cylinder with a piston cavity and
a piston sliding in said cavity, means defining an inlet opening in said cylinder for fluid flow
from said flexible supply line through said inlet tube into said piston cavity, a spring in said
piston cavity for urging said piston outward, a second one-way valve positioned between said
inlet opening of said cylinder and said spring, and a third one-way valve positioned between said
spring and said piston,

with said piston having an outlet flow passage defining a flow path from said
flexible supply line through said casing inlet tube, said cylinder and said piston cavity to the
exterior of said dispenser,

first retainer means for fixing said cylinder in said casing,

first sliding seal means between said cylinder and said casing for blocking

fluid flow from said casing around said cylinder,



at least one dispenser, each di spenser having a positive displacenent punp,
‘mounting nmeans for nounting said punp on a counter, and connection neans
for connecting said punp to a flexible supply line; container support
means for supporting a collapsible container of liquid cleanser for

nmount i ng be|‘€‘8?9§63?2d counter; a flexible supply |ine under PEAVORS Lt er
connecting the collapsible container &8 each of said punps, with a first
one-way valve in said line for blocking#luid flowto the collapsible
container while permtting fluid flow fromthe coll apsible container to
said dispensers; and acopadslidil seul tnbans bervednrseid pistop pad the inesitsof paid eytlindgred i n
sai d cabingt,, said i ngt hayi an _acgess door for replacing a used

col | apsi bl r%’ﬁ@?ﬂ% ﬂgﬁat%“f orﬁsﬂéﬁ;’]g’gﬁ% B?’gplsf%n‘ingi ner and | ocki ng neans
for securing said acceseot®eétiger modd forRitiifhg s4i@ piston tn ThiGRENSRE Wik @
washi ng system for dispensing a |liquid cleanser from a collapsible

cont ai ner , PEmitHngesipEqsation of s3d piston peaid eylipderdusipg Heid dispensipgnp, nount i ng
means for nounting said punp on a di spenser support, and connection nmeans
for connecting said punp to a flexible supply Iine, said dispenser further
having a tubul ar ca$ftn@6winawashing aystem fordispeasing aliquid clemnsecfrino a cotispsiblef or
slidingly I Vi .end of a flexible supply line and with said positive
di spl aceneérl%%?agréf\rﬁ’ﬁﬂgfoﬁﬂja f/m?%iserted into said casing, said positive

di spl acenent punp havi naglesst enel dispeleser, wdch dispengdr hibving £ positivg displcentenppahmn

sliding in_said cavit means defining an inlet opening in said cylinder
for fluid ?P%anfrﬁ?&fé‘ﬁn%%g%g ‘?ah(fpé’fnptoﬂgéowef’c?ngﬁcf”ﬂgﬂog ?PSB%[\WW,C S?Bri ng
in said pipingntocaidxible fupplylingj Ng sai d pi ston WO 99/ 66821 PCT/ US98/ 13144 25
outward, a first one- way val ve BOSi ti oned between said_inlet opening. of
said cylinder and sai d CUBPPIYPPY BSRRSAT SHPEOWES a\e8llaRsiblioeantgings ©f ligaidween
sai d spri ngeoé 6thSurling b&1Bw sidlcBurt@l d pi ston having an outlet flow passage
defining a flow path through said casing inlet tube, said cylinder and
said piston cavity to @Hléx’gk@tsmlwnecmdfgam@cw&pm@nmgQrscollpasxpls cortainer
di spenser @s.,8ehi 8 phipS Wath R g ARGy if k4id find %%&Efng%@dﬂ'ﬁo&% thel | XI Ng
said cylinder 1n said casing,

collapsible container while permitting fluid flow from the collapsible container to said

dispensers; and
a cabinet with container support means positioned in said cabinet, said
cabinet having an access door for replacing a used collapsible container with a new collapsible

container and locking means for securing said access door on said cabinet.

45 /. A dispenser for a washing system for dispensing a liquid cleanser from

a collapsible container,

said dispenser having a positive displacement pump, mounting means for
mounting said pump on a dispenser support, and connection means for connecting said pump to
a flexible supply line,

said dispenser further having a tubular casing with an inlet tube as said
connection means for slidingly receiving an end of a flexible supply line and with said positive
displacement pump slidably inserted into said casing,

said positive displacement pump having a cylinder with a piston cavity and
a piston sliding in said cavity, means defining an inlet opening in said cylinder for fluid flow

through said inlet tube into said piston cavity, a spring in said piston cavity for urging said piston



first sliding seal neans between said cylinder and said casing for bl ocking
“fluid flow fromsaid casing around said cylinder, second sliding seal neans
bet ween said piston and the interior of said cylinder for blocking fluid
flow froms nder around said piston, and second retal ns for

r et ai ni ng sg{l'(g”%?tlon in said cylinder while permtting regﬁgésc/)ca I on of
said piston in sald cylinder during fl &&d di spensing. 33 9'-7 A dispenser
as defined in claim4 including means ¥ ining at |least two nounting
openings in the wall of said casing with the axis of said nmounting openings
paral | el  outwhrdeabist oncheay valiet fositionadrbetwees badd: indk openiing of ahid cplfreiar angssaidor

receiving %@inlg ﬂ%%s'&d'o'ﬁg way'v X\glttlo dp%gesn %nséreuz‘gl%aen% smiarpls‘?l d open| ngs. A

feed syste hprisin I on eservoir having an

air tight coll ap3| bl e ba'@ sanﬂpd;tommemg mgodﬂhﬁluvdpasagedﬂhﬁfgtaﬂkgwbaﬂﬂﬁuou@her ein
t he connect| conmmuni cat.i on, airti

Col T aper bl BOGgEREHEo SEEEI B 2 5o BISGT SpaH e e SRR s diBtTred i n a
first end of the connectlng | i ne adj acent theéﬁLrtlght col | apsi bl e bag of
the reservoir that permts the flow of dispen uid fromthe reservoir
through the first ef® @b thdisesassas defingd|ip ﬁ'@%ﬁ‘cluﬁélgrfﬁgéﬂ%?frm?%ﬁ for

connect ed hgnégﬁdgﬁgﬂgqhgggc&ﬁﬂﬁ but prevents the flow of dispensing
liquid out fromthe first end the connecting line when the reservoir is

not connected to the cdwmsishidipgpal inpans between said cylinder and said casing for blocking

fluid flow from said casing around said cylinder,

second sliding seal means between said piston and the interior of said cylinder
for blocking fluid flow from said cylinder around said piston, and .

second retainer means for retaining said piston in said cylinder while

permitting reciprocation of said piston in said cylinder during fluid dispensing.

33
47 27. A dispenser as defined in claim 1f including means defining at least two

mounting openings in the wall of said casing with the axis of said mounting openings parallel
with each other, with internal shoulders in said openings for receiving wall mounting screws with

heads concealed in said openings.

44 30. A feed system comprising:

a soap or lotion dispenser;

a reservoir having an air tight collapsible bag of dispensing liquid;

a connecting line, wherein the connecting line couples, in fluid
communication, the airtight collapsible bag of the reservoir to the dispenser; and

a cap located in a first end of the connecting line adjacent the airtight
collapsible bag of the reservoir that permits the flow of dispensing liquid from the reservoir
through the first end of the connecting line when the reservoir is connected to the connecting line,
but prevents the flow of dispensing liquid out from the first end of the connecting line when the

reservoir is not connected to the connecting line.



