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DI SPENSER FI ELD OF THE I NVENTION This invention relates to #aSsFagrey402ns
for dispensing liquid cleaners, typically liquid or cream soaps. 5
BACKGROUND OF THE | NVENTI ON 10 Washing dystens for di spensing soap and/or

faci l1t1 eo. 1n adiEDon h T EEOR SEAR ANIIDTION DFSTEER 7o\

users to dispense an appropriate anount of liquid to address their needs,
t hereby reducing waste and further elimnating sanitary concerns that m ght
be introduced with publicly shédd ONPHEINVENTRONs. for exanple, bar

soap. A typical washing systeminc)udes a container for. the sgap. and a
manual | y operated val vgh\’/%i“(‘fﬁ“tf?&fe s dn “@F?‘H%ﬁyﬁﬂp%éord{‘sﬁnﬁﬂﬁg‘qgﬂa a&%‘“e'&

Ordinari | ppwm Q@ﬂ{daérrb%arﬁ% unted directly on the valve structure. A
variety o suc% I spensers are in comon use today. 15 Wen there are
nmul ti pbe wash basins, a dispenser may be provided with every wash basin.

Soap and/or lotion is provide di i ari ety of manners.
For instance, in some systmgﬁﬁﬁn&)émﬁ&?ﬁ%ﬁ%& has its own supply
contai ner. Dispensing Sysh@iFSyHim! fo?'dﬂ;?erﬁﬂ)g's@ﬂ?ﬂﬁ/@@&‘onrﬁ§ﬁﬁ¥ EddveRfehce for
di spenser, however. have I ncréased unit costs ‘and mai ntenance costs. 20 25
30 | n anothearsseisyf @ublic ambiemiepublis faertitiea bl addalant tp cofiveniemceli thqge ngeems aliew

served from.a single coptainer. In one such syste sonetinmes referred to
as a gravitdjVIdBalpisetsstosPeasq A ARRIOPIEN G ARETH grdiuis o aciresn thnenceds] bgtsbye a

pl ur alyiht y . LIRS, M I : it . p I y a
i me- 1 0ont PHoRp el andielhg?pith FRGH G R0 SrceR B o f BE Ay R AlBhelyY
above t hesigirapappties saetise sorfekarnplef arkbapy by gravity into each of the

di spensers to fill the valve cavity. Liquid is dispensed by actuating the
open-shut val ve to enp?ytypisal washing sysiem clpdgss qontainss dorthe soap and mgnannally
the valve js cl.osed. 1. Vi is refilled ravitynidowfromthe .
reservoir .(’p%\ﬁtle evaf‘%i Vs‘lﬁlggsrﬁ%mb%? Qéﬁ Jél]d‘éacl]ﬂéa&e? ?Xmge‘%)l\;teheoédé@ae“rl (Ii)}lle?): qraainer 1s
posi t i oneghoihfcd @irkitlyediothe vhive selichRens &asicty bf such dispbnssitdrs fraginghyn whewdihe
reservoir is positioned at a distance fromthe di spenser or bel ow the

di speri®er or at the sar¥hindherp argsnultiple washhupias @ dispenses gay be piovidedwith evesy
fromthe reservoir to th i spenser. Al so, of cour .t requires that the
Feservor r et Qg SBah Ry RLIBEE B el Bl un e EHRGrdh 4 SHEDET et
necessary Fapagsuic@s silsBme systedis, Reae iaevidwd) Aispehser a6t e bwa 0fiipb BU CadithidBs.
sonetimes referred to as _an under-the-counter system the reservoir is
posi t i one®ignenging systerAg Bilizing ay Bidapeadcnt|rescEoHsRET dispensas howeveyulpyteyincreased
cont ai ner | I e line or nultiple lines that feed the

i ndi vi duaflh%ﬁﬁ%y%%%a&?%%ggésg}q{s& nount ed above the counter. Wth this type
of com@truction, the rasanybbrtypsof whiheth dyyieh, b pIRMiItOf Gizedigfentdi€are served
di spensers and pouring the liquid through the dispenser housing into the
reser voi r {1681 dsinglasoriBust.eln ongrspel sysiga. peipgtnpesggtarigd itoas 2 Bryiy s9ap $YSeBuAp
di spenser UsSL_be.pri repe | ; mechani sm

Typi cal | yﬁgglgd‘fsel}‘gm{%’ %t@{?ﬂoﬁgﬁ g?ig!)%eagﬁ@%gh’ gfgej‘)rats@?’s‘g@hngg'ﬁpfrge% esétﬁ%'}cg |y
prime t he atkashbai®ind fod b allihe RoRMPhd@sertoik. Sttemgadpredsufl oF thedkdt®d inghd\@rainer
reservoir systens have several disadvantages. 10 The val ves are high cost,
desi gned 8boVgithtdispangers cansghflmgde Sawity giavy. intprrack phiha gispprseentoify! v yalvest

costlymetal.lic.pi.nes,.either inside the wal I iring early plunbing, or
expos 2 nonabt HAMEE HSbELl ARliRe s ot sho B rBl RN BB ey
thin vegebpblafrsodad. t WheHRhdvalle iPEIBS. aRdcavRetis téfRled By BradR$ fBRY Gohd Biel .
Such soap, once popular, is_now outdated and currently replaced with | otion

type soapresahiooh Whailgthehsystemewdiks falequitelst whefr thovresarvoirgh pesigoridgleesctly abanvg

addition, these systens enpty.the s ly Line when t.he reservojr is enpty.
Thus. ¢ e (4 ABEeAREEr 18 RLH STy YRRt ocfiEaaF doblfnte fict ERlapet fro% e
required daspefitiofBeloReiRe dispRARPbEM ROSMMUTeIRd thydidpdns@f ad HGuidRAN @ot flow
mentioned current feed systens is that they fail to provide the dispensing

|i qui B0 n fepm degeservginta ispepsane Also, affpeyrse.al tequiresphag thedeseavaiobt signibeantlind
uni nt erruphgde t?mu%ﬁ:l ¥ of di sgensi ng I itﬂui dc for }‘gﬁ users. Indeed, in 20

si t uat i on€WEPEHP Wgrsdli"soﬁ AR POYREeHE BFGePIaDENS tpé?ss'frﬁey are enpty, an
interimperiod exists where sonme users will not be provided with the

di spensing liquid. O course, the supply reservoir can be replenj i

to becom ng ent| y enpty, but this results in increased maint em”mmmm
and in mm‘@mm‘gh\lmge the supply reservoirs are seal ed contai ners, %Qﬁm
remai ni g liquid is wasted. .

*166166™



25 Al though current systens attenpt to provide an anple su

di spensi ng l'iquid, no%e of the Clrjnr)rent gystems addrggs thepq%sé‘if@”merzooz
provi di ng an economi cal and cont i nuous, uninterrupted supply of dispensing
liquid. Further, the current systens have increased maintenance costs and
inconveni ence 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 dlspen5|ng liqujd 30 _to the users. I a need exjsts for a
systemt hat does not I }‘?r CESRIANORgSBREtTRgs ‘iﬁf%gn@e‘fssa‘f fmil?fél‘% GPHISF i s

interr u S
further eX| St sg%&g‘% élsgﬁsgﬁgg Qlln% %(;Hﬂéh? gwgﬂys{i%ﬁ%ﬁgﬁﬁ%ﬁéﬂz}pﬁﬁpg of
di spenstdérgaihtreid adupted tquneugd}eapﬁe bhaxhulaple loestthar feedlaye avdvidualnpump sy@ences.
SUMVARY OF THE | NVENT| ON 5 According to one aspect of the present

i nvent i BisPensefe mounted gbeNs the gountqr; ér\@%vthf%taae 9§ rwéml%tm*ﬁpfhemf‘gvmats filledy one
soapcor f : p or
ot g, il af) SERP ARpen i L HouRRG WRARIR bl B MBI B
second owstivapdichive ttfeOccmntet aidfer tﬂeomﬁtleqheahoa,nezeh @@ alid pump dispendebamutiie

el evation of the fi r?t col lap i bl e contai ne and at | east one connection
li ne cobpmedy repeatqdly actufnff Feampdnec ¥ | Figticay) PbgpsT bre ! Kbratienare t o

the secpdire®blARHRIE & ABhRR! piftfl il Mispkhict o AR pRREARC Coll apsi bl e

cont ai ner the"at 1 east one oap or tiron disp 15 Aliquid feed

system of the presenExistingmiltipie vatye, biagld essegoardyitems e sebérhl disRioaligtes.
| ar e cagam ty cleanser reservoir in the formof a flexible or collapsible

cont Ql né&he waivenatedigtbeostotestzaad b Withsfanges bigh hydeulis hepd: Abe aipineystas i voi r
provi deg hgf sffg\ ?alhé ‘?Vg?? BohrtéFg{ L&th wafl nrg{]\Ym Wg% rh? Rl}%ﬁ)nserosr ex?oseg rﬂo[ﬁm y be

attacheH1 irec er suppor ense

itself Eétﬁéiicﬁllyﬁplhékﬁg ;slambmrg Theoap astd\han e d wakSthaivegetaBlR sbﬁEX@ﬁﬁﬁh‘ﬁfb
flexible tubing serves to connect the cleanser container to the individual

di spens erpss wni meet dervalie debiga crighiai Sydhseaionge popggrcie sew qymakedl and ghaenslyap

f h h f th
at the Gise ogit B 47 EsBReVhieG P B e GHRRl do dhE fEblel Rimp® ™
amoupt Qadlﬁérems Gystdmstéﬁﬂny 2R SuYSlY 1in€ Mhel theRchRH 1§adnbw Chﬂﬁskﬁxé 188 mule

reservoir replace when the content falls to a predeterm ned |evel, or
t he resbe waprimasanf the linephadens, pure oot i equitnd ta repriracithesd nai nt enance
event. Alternatively, eservoir i.s e nd, t hen

install a new reserv@l ‘?m%c{qﬁegh(\t{\@r{rtt P’F ?lrluﬁ%ﬁlg a%?Yefﬁnﬁ'éuorﬁqgug %?‘ﬁ%yﬁfe"bsf t he

washi ngissthat &y fag |télgﬁﬁncﬁe m@l@hﬂ@@hmm lifuidhe ahld@bm‘g(}ﬂ&xﬁ{eﬁeﬁaxﬁél?pm{a& fail to
positioned in the cabinet, with an access door for renoving a used

col | apsphividesncomsinuainend wrintephpier supply nédisprasing tigwid dbnthe usarsa Iodm?damner
support

oL. secur ss_door on t
REp TSR e R R e P N R
anot her sBhehkrd Rl ST ProvRiEd with thé Hfsﬁédsﬁié IRfuid. h@f ST RE BRSIUPpR/ @sdFPiRERM On
a wall and the connecting line is behind the wall. The dlspensers may be
mount ed bo repienighid 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 to the 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



23 Decenber - 2002 above a counter, with a contai ner support neans bel ow the
counter;y and with the connecting line behind the wall between the

di spensers and the container support neafs. Alternatively t AP '?‘}F’Ekﬁé?'@%rs
may be nounted on a wall in a first room wth a container support neans in
a second room and with the connecti ng line behind the wall between the 5
di spensers gnd a cont al Jreans in the second room |n another

al ter nat i ve O AERHSHERD. At freeaghy ﬁ@éﬁenﬁﬁwﬁéomwewaaw hat 36 GOPBPN WGRY h t he
contai ner upggodghfstaREt er . The or each dispensers preferably includes a
tubul ar casing with an inlet tube as a connection neans for slidingly
receiving an end of the connecting line, being a flexible 10 supply line
and with a positive displace i ed into the casing,
with the positive displ acemg?%%%pﬁxﬁg\ﬁagﬁg )cwl Serﬁ with a piston cavity
and a piston sl i dcegding to loae e@ecttgfthcrpwsmtdqunnomghan is plogided pdivjuithfeed t he
cylinder for Ilwd flow fromthe flexible supply Iine through the inlet
tube into tHe M%WﬁISF§V|ty, a spring in the piston cavity for urging the
pi ston outward, & lesseenmspapyad letorpdispehbeened bet ween the inlet opening 15 of
t he cylinder and ri r\% ,Egot her one-way val ve positioned between the
spring and pi st ofMISWFRIRPEIRE CANEIMEHCARLAN! K@SC’&‘HOBIPPPEI fl ow passage defining a

flow path from tb%ddn%oh&;%nbffél@&&téﬁnéﬂ &ﬁtMﬁQ@% Blhfoueasmegsemldeéouaw?&
cyli nder and piston cavity to the exterior of enser. The or each

di spenstd peansinardgeatedrat pieeleyation enserghan ﬁhstelew@ttoauqfélﬁe h@@lap@bleppn@my,zo
the cyli nde§nd n the casing, first sliding seal neans between the cylinder
and casing for blocking fluid flow fromthe casing around the cylinder,
second sliding sadleastreweomedztimdmtch@lbigstmi?ruidndmtriueicmimethedirstocfollalbneible
cylinder for bl.ocki flui Q arou dth iston, and
second ret afor{lg mer?e%ﬁ% cond C%lﬁaé’is l¥1¥len°g {nhngr %%rﬁ'rﬁ ﬁnc% eco" ‘fonﬁ%ser ﬁ%"tﬁ"nérs
permtting toetheé wlemadmemmpf)r Ibtien diepgnparst on in the cyI [ nder during fluid

di spensjng. 25 Prefer, t he f rst container is larg t t he second.
An advalt age of falidt syﬁeP’s? B ‘ﬁﬁiﬁ%n’t"ﬁ@'%‘e@@h% ‘§S‘$ﬁeéflp°trﬁﬁe d'Sp#nsi ng

liquid willsdapeldl labe @ é’dh'ytheahéHrQe&%lr' iAVES for@Ndral NENiblS be Boﬂéﬂ}&"bleté&tamer
di spensing |i qU| d1n the |l ower container is not dimnished, thereby

el i mi nat i ngWhish caibejlogyed atany baighiranddn ppy arey d'hp mwoe@m%iqﬁéhe clgangaréo ap| y,
the first a@géa% Bi“%ﬁﬁ‘&ﬁmddlgﬁﬂée?é R@chﬂ T goﬁht LRddned d\ﬁ‘e& ?H’V%K vk Ve,

30 piston t al've or other valve that autonmatically apso
connecti ng bupperthiin thehdispeoser pumeritsel wdthirc o hnesing for fimproved wandak tesigfangene

system ofin ﬁ%%@%&@gﬁﬁ% bid %?néf Sl k&n%ﬂ%et 1%P§e?”c%ﬁ& AePQo 'tﬂé‘?@ﬁﬂiﬁm‘ ns

filled wth |mna e system
whenever t hdisplinsge rvduqhgcdm vqulzd nmdtl-wespbmyeunw Wuu,sbulk hquslysmla rftop'r omtdesrs
cont i nuous sg hate use w thout the need of reprim ng. 5 23

Decenber 20Y; wﬁr%'f Hrgy%&aéqogﬂ}s ¥PP¥at ure of the invention is the use of
noncol | apsi Bk&afidreofithd pump at the dispenser deposits the liquid directly into the user's hand. The

amount of cleanser in the reservoir can be periodically checked and the reservoir replaced
25 when the content falls to a predetermined level, or the reservoir can be replaced
periodically on a scheduled maintenance event. Alternatively, one can wait until the
reservoir is empty and then install a new reservoir without requiring re-priming.
One embodiment of the washing system includes a cabinet with the first container
support positioned in the cabinet, with an access door for removing a used collapsible
30  container and placing a new first container in a 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, a plurality of the dispensers are mounted on a

wall and the connecting line is behind the wall. The dispensers may be mounted on a wall



tubing as the connecting line. An advantage of this feature is that the
contai ners can be placed in substantially any | ocation w thout bein

limted by the placenent of the tubing. further advant age q%""?"l’ﬂifzcbp?le
noncol | apsi bl e tubing prevents the dispensing liquid from5 being
conpletely drawn out of the tubing when the containers are enpty, thereby,

further elimnating the problem qQf reprimng. contai ners of the |nstant
i nventi on c%vw GPURSEy YYiHY 2V eAnAtRaL r UPPQT AREans ﬁ?fogv ftgﬁdtcawaeramnewylth HE

system 10 agHABRgaine HahitH e Whitl Beteer BR Aspe Rl 4HAM R b&ﬂﬁnerTﬁﬁp&pﬁiéQnsand
ot her advantages of enbodinments of this invention will be apparent 10 from

the fol | owi Alicmativelyte alispeesetienay bpmiountedioars walk éma ifinstcormuwith incnentaineh t he

acconpanyi “&gﬁ ft'f‘\é}qeg&gin a &Eﬁnﬁ rbdth GG el tﬁé‘E?JnQﬁm%%\é%e@iﬂH ﬁ{%t»?agﬁf%&?éﬁ e

achi eved sep eren aspec i'nventi on
addi ti orfal dxsbms&rag&é a)i:orttfnner suppem tmheans \ia |the sevoond \reomatn antheroattermative ons

of the above j nde enf. advant a es such,that s ner i c benefit be
Obt o med {+ STbRITRBT B isERT Aua e TRiY B Ao cCqeRPHREr SRIGARES The
det ai | ed dessuitept i on of pref erred enbodi nent s of the invention will be nade
with reference to the acco ein |ike numeral

desi gnate cor r esplhth " PP n§e rl?“’c ?fé‘glfﬁ‘@‘d‘?‘%é awgtwlqr.casmawlﬂé ag “b‘é‘r%'s%ést?ve

view illust é&he&&nm@mm@mmgﬁye&amngfantJhe JriNe esdnealdg fide, bbiRg lal MkiKle
cl eanser container nounted in room Separate fromthe wash basi ns and

cl eanset0 di supplyslinesandpigh 2 zosnsveadlmlmnsntmqm slidgbly Hagerted ity ghe cRsifg with he
liquid cle

eni'ar ged selEPSrart SRURRTADHRME b ILPENRRL WS pERATARRY il aihg )
Fig. 4 is am thalcmv@ednmstdeﬁmag avi ielet operoume m:thef c)(ymdert foorﬂuid)ﬂownfscbralthe ng
t he one-way_v ve Ln uppl v 11 pe;  Fi. i S view sim.l at t.hat of
g 8 shoulHgPiE by JAE 408 the I syt B st Kol FiRtid hsrpé%&y
val ve; Fi g. cdvity $0ra1rgih§me8}ilm)ﬂ autwhrd, & bas@aplalid pssitiched Betwdenht Iinléth;@emng

di spens e counter, adjacent the basin, with the cleans

n nt
Conr o R ARy AP ERESToD, VAN, Poioned bustnothE SIS ST of a

portion of fik@n, Ritisthe Wishsh ﬂak)ﬁlgl aﬂiiuﬁét' ngd%ségfe dEmEghﬂéﬁrS;ﬁfh ki ﬂ@(’ibl@nd
support box in the cabi net; is an enlar

partial sectupslyadinetheopgh éh@efr@seg @Hgt tvh% cvlllmsr sn@pmon FRYjty tp; thesieyterior @fgthan
enl ar ged se§, ;5e‘i’1§'é}| view of the connector of Figs. 7 and 8, Fig. 10 is a
schematic of "a washing systemw th auxiliary reservoir of the invention; 5
Fig. 11 is a frofhe vieagh dpﬁamsmapunypﬂ mays fietheoincludd a firgiretnioer myge foifpngr of

the pr expnt thle nc\gl?r%equg 'thé casmg, first sliding seal means between the cylinder and casing for
blocking fluid flow from the casing around the cylinder, second sliding seal means
between the piston and the interior 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 of the new piston in the cylinder during fluid dispensing.

25 Preferably, the first container is larger than the second. An advantage of having the
first on above the second is that the dispensing liquid will fall by gravity into the lower
container such that the dispensing liquid in the lower container is not diminished, thereby
eliminating the need to replace or refill the lower container.

Preferably, the first and/or the second container is controlled with a one-way valve,

30 piston type valve or other valve that automatically caps off the connecting line when the
container is disconnected from the rest of the system. An advantage of this feature is that
the connecting line remains filled with lotion, thereby eliminating the problem of repriming
the system whenever the dispensing liquid is replaced. Thus, the system provides

continuous service and immediate use without the need of repriming.



Fig. 12 is a perspective view of the piston of Fig. 11. DETAILED

DESCRI PTI ON OF PREFERRED EMBODI MENTS 10 A first single contai ner systens
are first described. Although not enbodi®ents of the present®P5¥/eh5t308%,
aspects of themare used in the invention and their description is hel pful
i n understanding the invention washing systemis illustrated in Fig. 1
installed in a washing room 11 and a service room 12. The washing_ roo

i ncl udes a convefBotBerapreleras ieature Df\the invsatemis the use Pfqoapallepuble fleubqu

col l apsi bl etuﬁf?lgrés QW&&HﬂQ&fnﬁ]lﬁle' %rpé’(ﬁ‘ahﬂag@Sﬂthissfeht'ﬁr@ISStH:RRQé borltfl¥erd €ar Be t he
service room1 I'S connected to di spensers 15 via a flexible |ine
18, typi cal plgcedlimsubistantiallyiany locFten Withaut bengamltadtbmhetnlftyhmelttawﬁtwtuhmgtér
connection ect 0 f each
o the. di sphubrAnRRRE Bl EBi: Ok Renle 465NN flif R
illustra& edbég@umnplettllyeirmlmptanﬁ‘emﬁtuhmg when rthe containdri erevead gty, 2Rerebly, tﬁh‘ﬂteQO
washi ng roo 11 in on above and adj acent basins 14. The line is

posi ti oned B Paingt eep 'IF FEERRINEs connected to the di spenser 15, as is
shown in great er Thtdhtdindr§ of the- ms3antTﬁant1d>rﬂ@arf BST VyinR & oM etricifigesabmnie t he
hung ceil i ng of the washing roomand onward to {he service room12 for
connect i on featuraalops di systedite ascqmmodeisia raultityde gf sngescfiguratiens; | | ust r at ed,
the washing syst-em gage b&i Mﬁ%d%&t&e%?etﬁb&ﬂ‘ﬁ&ﬁ%f ARGn¥ntiBn WA B¢ Eﬁ]ﬁ&ntv"o i f
desired. 25 An alternative configuration of the washing systemis shown in
Fig. 2, 1QM tfnomhelestvblpvyrrtg pexe dptailpdrdesdription nvhgm dakep ol p¢mm0bew@w thtre
counter h b | f

cabi net, vvi ﬁ%g“éﬁ"ﬂ’&ntghg%?““ gtcﬁigﬂg%&oefl Q%tr 1-%:nq%vgt (Z‘;ran{é fi?rh%e aCh%rvﬁervvl se
as desired. sebarategc hy ciamarentaaspems- mﬁyhevmlvmmoﬂBandsthposddltlmaeeldvantdgbse of ithie 18

t | t 1 [ di 5, Th
S bose’ ot PRt e Ly ohs ihots o B AR Aty }nﬁwﬂte%aatsﬁp"ﬁ%%etr@hé’at Com.

the di spensgmsrgistic bbfiethayRsitifedCedth abmibined Wwbhdigueper m tting fluid flow
fromthe collapsible container to the di spensers. One specific installation
for the1%ne-way valve 23 is illustrated in Fig. 4. The line is forned in
two sections 18a, 18b W BRIEPDERSERIFEMONOYCIRB HIRSWINeEd bet ween the two
sections. In this 7 23 Decenber 2002 instal|ation the one-way valve is a
flapper or duck Thedetaitedvdssarintion op prefarred embordimentsoof the inveation yHi bagade eved
in Fig. 4 u f | aav oned
ar ound the\,\glr%‘gisre\?\%rt t% t{l/lg é%oﬁgye‘ggtﬁeaglﬁéin}jyhﬁéfbgéc%ggrrlgréﬂ d%g{g{laglrtr%ent ed
or ot her wi seortespanding ppitaimghafgwesi red. 5 An alternati ve construction for

posi ti ng the ne;va valve is. || in F| Wﬂner 16
has & (b or ot Tl 1S5 pHEhtfed Tty HASHHRL B e oo R BB RVl ng
or by snappthadiqoid chﬂaimr mm;z&nasnmhﬂmd fieal roohiheepanate- fraay thcad/asb b@sins and plzander oned
in a section 26 of the cap, with the upstreamend of the line 18 pushed
into the seWfR85™6. The Iine may be clanped or cemented or otherw se held
in place as desiFigd2 isd view stnhmwmawfm%mewitﬁ ti L@ dlfankéredftdiRr fpahtedn
hi gh pressure seals are not indicated ach di spenser includes a positive
di spl acenentndsiepthils ¢teEy be nanual |y operable or electrically power ed,
as desiggpd. The pieseantd eﬁwg&few&ﬁn GleRRANSREpehstr tdkbh alchgtiRMideB-88F Rigd. 10
Fig. 3.; however, ot her configurations for the di spenser “and positive

di spl acemen% punp may be used. The dispenser includes a tubular casing 29
with an inlet 15

nmount ed on the wa eniatggﬁdcﬁg&{b%g”l ‘ﬁf)g%ﬁt &%ﬁﬁhﬁéﬁ?‘ﬁﬁ’éﬁ%%g%fﬁ% gel M the
wal | . The evaiva)mtludrmlppllyrme,w may be fastened on the inlet tube 30 by a
fastener 32. The.casi.ng 29 nmay. bhe npun

screws or other F&s éhgrvée‘?’ﬁl '!%ﬁ? itlbaﬁé’g%?% af}foévhle%a%ﬁg?{phtﬁscogpgﬁﬁl% @)r
casi ng 30d iktalling theapperwaygalvdd in the wall. The opem ngs 34 are parallel

wi th each ofher and 20 perpendj cul r to the ositive displacenent
punp i ncl udEig § iy Vit eImA @, thesecpt P&t dnansh ﬁ"r"ﬂbf*}?g‘ﬁ?&”%?rbﬂ?%‘ﬁd @&ﬁty 40
of the cyliafigfer adjaRl !h@gas‘?ﬂ- viith (ROSleAdseN@Htatrir kdanted LARARLHGRY bdunitdpet ween a
washer 42 and a one-way val ve 43 at one end and anot her washer 45 and
one-way val ve 44Figt 7tinen ghlaeged eiiry off p@oning- ofeRisvashewinayhomsiebsinamfitbaal in
desi gn, sucf.as racoﬂbiﬁt‘ép dsu %rygdx f=goly agmgfapsul e valve with head hol di ng
capacity. A Seal Tl ng 4 osi tioned on f he cylinder for sealing
engagenent with the int er| or wal | of the casing 29. Another seal ring 47 is
provided in the piston for sealing engagenent with the interior wall of the
cylinder. A fastener, such as a screw 48, provides for connecting the punp
to the casing. Apin 49 is fixed in the cylinder 38 and rides in a slot 50
in the piston, pernmtting sliding of the piston 30 in the cylinder while
I|mt| ng the p| ston traveI and prevent| ng p| ston rot at| on, thereby keep| ng

-, Y

ts or



the line 18 through the inlet tube 30 and opening 52 in the cylinder

t hrough' the valve 43 into the interior of the punp, regardl of t
position of the container with respect t® the di spenser. 5 %ﬁ%%%m?hgﬁb

di spenser does not operate with gravity flow, a construction for preventing
| eakage at high pressure heads is not required. The di spenser as disclosed
has a | ow cost sjnple constryction. The cylinder an | sto e plastic
nmol ded parts andﬁ¥h IS@Ren Eﬁgﬁﬂﬂaﬂﬁﬂﬂﬁwb§eﬁﬁa$nPﬁﬁggﬁﬂgﬁéyngﬁéég, t he
spring, the retafgi 91 afChRYbedREbtidhdl vieW6E thé Borhbdteh STFigERbad 8;The casing
itself should be a high strength casting to reduce damage due 10 to

vandal i sm whi | eFighil8 isohsehamatic off aai mugh@/swwlé\agwgary dpsesraig of the
casting typﬁg@h%x.n&y be chrone plated die cast zinc for both durability
and strength. Kltbrnatively, pl ated strong plastic nmaterial nay be used for
t he casiSng. The Kigsll iswaefratit ypdvapertially ipsastiomenf alpasten-tyipg adabteyinfisheopresent at her
punp as des%gg - I& line is typically a flexible plastic tubing which can
be readily ins alM®§ after the 15 walls of the roons are constructed. The
one-way val ve i nFighk ik aperspettiae eietv dftiee sstppbfFigolit ai ner al so prevents soap
dripping fromthe line or |eaking out during changing of the soap
container. In the systemshown in Figs. 6-9, conponents corresponding to

those of the earliprTAIIND PESCRIPHON OF FREIWRRRD EMBODIMENESCE nunbers.
In this system the dispensers 15 are 20 nounted on the counter 13, and a

cabi net1%55 i s nobddirdcingrientaiear fysienes aedistelesaribed.r 8dBoughiyt embodimguss f
cleanser CORL gdigks ii’x@enfﬁﬁﬁ’, &sE@ctfHP&ﬁht arB Wed! fr thE’riﬁfe‘fnfié‘:%é{d thteﬁedega'ﬁitiﬁﬁtis has a
g latc ol ' t he

hi nged door 56 with a | ocki 57 for contr ng access to
cabi net . | nhefpfukinginderstanding ihel ineention wdshing fisgm is TU\@tratad iroliig binstadled inea 60 i s

carried in . SU r 171 ctd ontaine ver
control val ‘\R/IES%@‘% %@33‘ %gl%g?fal %5{11'8% rﬁ&)[%lqg%;m%(r}vzatzsﬁgé F gcrn%clg'{:\]? Jrie'gl iC‘}?gveP ﬁ%‘iﬁ The
flexible |icmntk813 svithdasiact4and disfeheer1 0¥ 74 eolBPsiblg saapcaumpdinen d 6 62pasitioned J

shaped ot, 63 for _en i.ng, a pi.n 64 at_ the .outer e f t.he nozzle.60.
Tyorcal 1 anghuipger 3818 B ans PR oomh 2+l S dpfenh o He fBniiey f Vins
engagement fdxible tihe 1 &Rgbicdlytphstio abige TROlindl INL anajttipalcys oPathéfyniRtion
positioned in the line 18 in a,fitting 24a, with tpig 30,fittin% ﬁonnected
bet ween por 4} fongonnsetiona thesgontsiner k6, and feedp liawd iR each iob the dispgnssesd Spheopel t i ons
66. Wth refprense le@ finifgs 220, a first enbodi ment of a washing system 100
of the present invention's shown. The washing system 100 includes a main
reservoir |02, alnsthedinstaitlysteatedagystiem, slreydisponsary erer mowned gn ghgnweld 20§ the ne

105 an wo_ dirSRe rs : Wi . I . y be
it 788 DSERARSR ) f IBanlh bche pd e CEERCT VAP T pAUARER DB
pat ent 5, 47he ¥ail 20whd idrongectaddo theatispenstr b, as éf dhown de gitatcedatail inHbg.PaiThe

reservoir iqacludes C. 0 Vil .1 ot t,0 and
a holl ow i n{l]eertl%% u'ﬁ‘? V%{} g‘{oq %bé)pgilaﬁl%ﬁggg%&gg’ﬁﬁagﬁﬁges%ﬁiff%@s&giosggvgggejﬁ]t\ei\ngt hi n
t he cart on. sebviddw@omal2t forncannedtiod es tha hiqoidtcoataingd BVHilertevo glispedsesaraihusitatdde t

R TR L EREN WO LT W ERE
nozzl e 2® r ot at eah QlaBiRVENHRNratl@s bf 8@ WishR@tFkteMNis sBown in Fig. 2, with the
support box 17a for the container positioned below the counter 13. In each case, 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.
In each case, a one-way valve 23 is positioned in the line 18 at a location between
30 the fluid container 16 and the dispensers 15. The purpose of the one-way valve is to block
fluid flow through the line from the dispensers to the collapsible container, while
permitting fluid flow from the collapsible container to the dispensers. One specific
installation for the one-way valve 23 is illustrated in Fig. 4. The line is formed in two

sections 18a, 18b with the one-way valve 23 positioned between the two sections. In this



g., vertically or horizontally. The carton 107 may be nmade from heavy
cardboard, or any other material suitable 10 for supporting therein a full
soap container. In one preferred enbodinént, the main body #PseeEGI ar,
al t hough any shape which facilitates stable storage is suitable. In sone
preferred enbodi nents, the carton further includes a handle |19 which is
di sposed on,  the top end | 08 of the_ carton and a detachabl e box-end (not

shown) for laﬁtaﬂaé@p.t%%owrwm&alwom flappgrror dpsk tynervaivgpyich permits dlupdafiew (9 e
soap cont ai fgkightld wéweaqﬁl@ Ggf ﬁ%ﬂll’@%@d&]&ln@fﬁ% fl&% to aaletléwghe@eyzm@ﬁ&ﬁroﬁ{s@b' e
material is swtabe dition the container % be made from "bacteria
resistant” @pu%theba@dSeWItblthwam @prebﬂb’hert laad mayc besdampedpor eementedooher
gerns or ba e within the dispensing liquid. The

col | apsi bl e&}sl%g&,@chg%tlg ath‘J 31%1*(?:%(:' udes the outlet nozzle 117, and a |ever
20 contréol val veAﬂﬁﬁematwfe wastmotlmnfcmfpbsmarhmgthevdneewayl vl weeik hlldstramil in Rigt he

t. Th t I the fl the |
Coni ai nor " OBGRVERE (e aon R Aobe BOPRL eoves et & B rettine: 120

of the soapordinappied or Eher@ise abYestved. dlfﬁég).ne%(ji vaFve PBA€pdsitiied ind shétismberi al
such as, but_not limted to heavy plastics or nmnetal althougl{h any mat erial

capabl e of 94b $apy with Hs upsteeam e affhe lingJi8 pushedapto dle seelionygf. dhe ingmanber
ot her sin | QimgR drl @HeAed BPb B iSRS irl PR MaieSited] §1n§é“tﬁeaslﬂkgy 1ihBgs #fKPNdary
reservoir 104 also includes a collapsible soap contailner havi ng an
out | et Wbz zpressuegystymehigh pressurreseals ate nod dicatedny be of the sarre type as used
in the main res i t n o L
need not be encgéée/c Jlrﬁeggeée{;r[ gdnégﬂl %Sgﬂigtﬁ%ﬂg&:egg{' é&ﬂﬁp I%‘g'gcgl% 'ﬁ%gln )?he
mai n reser vaperablae elkveicalippowared, as desired. Tlhe plésEntd;aprefeeredrddpertser nadhxstmadzlat e
any vol unetri In pon referred enpodi nent e soap container, of the
' esorvBi PRbIR EleC pBPRetr ST i RERBTLr) (i PaPperaPApaStNG
l'i quid, anddntsmce&@auop@qmﬁqay Beusdaf Th gisseacéiflendes ra&ﬁl&ﬂWaEméQ_IQ_ Gihf,h @lmalet er

e volunetric

and capabl e toring about liters of dispensin

size of hetug"eééfc?fcﬁof‘ ofign fq 'ili‘Ptl‘QEi 18] ﬂ‘ep"éﬁlf‘g l%wpwﬁﬁo'br s Ic%% with the tube
consi der at i Y PositRIA6N in an]&egﬁﬁgBQQEme\KIall?q(ﬂg eA$ of TheNin 8 Fdyehe fAdtOHcATM the Z€
and weight of the reservoir with the |iquid. However, any varél ng sizes

conduci ve t Bl el Bhe fastesendl. yihapating g& maavnke mpwfed op dheeyyal! %éwosge
sui tabl e. Aﬁolis%%&re&% 'E)ﬁl%)?fa\é@hér? 33 QRsifikd iRaf FﬁerdatheXmg; 3Y 3 We ahd. are

utilized togeth erein the nain reservol di spose ve the
secondary rd@cd/mpcmn@sMSunhht tvell. gihevopepingetld an pdndletthvslﬂenmhngthbu godd in
t he mal;_q) reserv 1cular9 ﬁé“wlallthe di spensing liquid downward, into the
secondary r BRI Ae Wrser voi r s may be pl aced on shel ving or any ot her
type of storage Tin ;hosttivatinspraoamt puthp inchuelses vyiindSr F8rwith Jopismg 39|sﬁﬂmgbed or

falling over, C ndar esery 0ir, 104 i aced et ween two
Chel vy ouchistoRkRvisao afind AafeRraRhdal Kbt e el Ty biberts on
the shelf awgsher 4handsamendgilveaSart v énd ahd @ndibé valshdraisnd eAcvdPilse 4 | ows

the main rese voir to, be repl aced when enpty uyt affecting the supply
of dispensi?’fd?Pa’Gf gnd- ey Y’i‘é‘@r%‘%getcﬁ'éV%‘E%‘??ﬁd‘éfiizs%réssé‘Fl\/Bﬁ? dugihif hues

suppl yizsg | idd & & Sagstle vIR8With Eeraafh%rcﬁxkg Yapaity A Y&l il.ag» 48fis P@ﬁu&ﬁeﬁ QRdRE ¥
reservoir, if provided, remains in the open position at all times, as the

secondary redisgedor seakinglengsgement b@thdhang@tpr wal ofdhgeasing 294 Angther embring| v

mount ed Lo 418 AR BRTA SR Kaild Brfiberhf QI RRERL Gl RMCORALIET >

114, 115 of the main econ ary r olrs erence al
11, the adafastencr] 2uthiamalscrdwesi8aptoaides fig doffscting thepupipstoche ¢ddhg. AhepinHfUs | ng
126 fixed in the cylinder 38 and rides in a slot 50 in the piston, permitting sliding of the piston
30 in the cylinder while limiting the piston travel and preventing piston rotation, thereby
keeping the soap outlet downwards.
In operation, moving the piston inward or to the right as viewed in Fig. 3, forces
fluid from the interior of the cylinder out through the valve 44 and the passage 51 of the

piston into the user's hand. When the inward pressure on the piston is released, the spring



has a substantially cylindrical portion 130 having a first end 132 and a
second '‘end 134 and 20 a barbed outlet [35. The first end of _the upper
portion is open and is sized to receive 8he outlet nozzle 12;L37D387mqgﬁ@°250ap
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 rma bayonet-type. conpecfion_suych that
the adapt erM9¥# th ision @b AT P t%@%ﬁévmﬁuﬁe%&p@&ht%ﬁ@p S H4id 100 on
end 134 of tbBeineYBitndugi- ke inlet @B B0 aRd Bﬁa’rﬁi‘ﬁg SNinciRe W idlderBirdugh 4k vallkeadar bed
outlet 135 extends fromthe second end |34 of the cylindrical portion of

t he housi nginihie inteniqs e thepumy, regardirssi9f the Position plthe gomeiner wilhresragt Wih¢ ace
144. The in&igﬂeinﬁér- of the barbed outlet includes a flared opening 146 that
wi dens toward the interior of WO 99166821 23 Decenber 2002 PCT/ US98/ 13144
the cyliddrical Pioce it dispesserrdabs ynot tdperatey Withd giaziy fhov,t a osenstnettipmefobar bed

outl et of the housing ar nuf actured.as .a uni iece. The .outer barbed
St ace” 14sPpuheE deaRad' o pIERARSh Hoat i S e e ipRir af el B &

confi gur at | PAScosDdimplelthstiRANE ThaRglider aid sistonl fiah Ge pldstibmolded phes adiahé er
124, such as a cIanP, howeyer, are also sujtable. 5 Wth reference also to
Fig. 12. th¥WU5s BYBRreayses gty fifedneavayhiyesst %Smg\giW@r%{almnggcrfgfcﬁnﬁtmmag at

one end t heheQfidind B&IsS ThE tasiiEitseiralbuld bo & highesrch@H cadtinB $o tedded Nitage AN®
together at their inner ends to forma cross-shape. Each rib has a first

end portq ontovsadalises while bifronsteietpn makesdhs Bump easily Ffelagedig 1 SO and has a
width slightly sl Laesfigé Rall} Sndy2tsd! onﬂ% S%E&rcﬁggfsftgfnctfﬂneb&ﬂrdﬁ% Waﬁ@tlolss

il
such that the first end rtions of the | orma cross s_f"lape
first end pgrengthn Altegetivélnt plated strang plastic matepigl mapfbet ired far Bedcasing! dhe and

provi des fl Qw.nas nibs, thro e r outlet. Each rib
152 al so ha@é@é&?ﬁs@%@&ng@wlﬁﬁn&a&@g l{ gjtp quaolrJrg“gatégrtp u?ﬁ)oa%%? %%Hfi rst end
portion | 54. ThEhd lineris typixatied flewible plassic tubinp which casbesbalilgdnstadiedaer thor t i on
160 t ha th the flared ening 146 by the barbed outlet. 15 Each

mat e j 0
rib |52%§ ur‘f"ﬁ@sr&‘ﬁ%%roﬁmﬁﬁmcgf‘?tvc@atendi ng shoul der portion 162 and a second

end portion 164. THe sid-wag vARE ih Shd DR h@aceRetHeRPpFNdnRNEAERS pré@nshoup der
portions 162 of the ribs and the annular wall 140 of the housing to bias
the piston foRPIRERRR dhe linger fqaking optdpring shareingf the ormepntaingr portion of the

housi ng. The secpnge %@Enp_ﬁl{otmjnqm’ﬁ%s. 64, QJmISd?@ntEQb&"resbin_hﬁng]é%hcfsgroffﬁne%aﬂfef’ss
shaped second 20 end portion 168 that closely fits within the cylindrically

upper port i Bgnress@e identified bothsispge saferepreowinthses. In g systswathe dispensersnl Staie ri bs
t hr oug he ' ieal pon, T Ocdl ; ' ' t hat
fits Wk% i nmtgﬁ'l'etb‘ggg‘etﬁgf‘:@ﬁé‘t e %“é’dbgﬁ |"ée{t > S}ésggc’kﬁtﬁéelr‘%ﬁé?%ﬁb %Sefg%‘iﬁi 170 in

t he plug recetivieg the Bjuid nigansg@ cantaineyr it amdghe buppett \werrl 7t Prefepdblyy thehchbiriee

barbed outl gt t.0 prevent the |igui 0 fro eakin of..t he adapter.
pretor ably, M a@ S Yila ldchive fusipePick LERFR SRy Bithe Blhidkt 3751 hgi e
unitary piece. ThehBdapémas ilRdtrated/ingign W9 edloutfeonozzleaidiis earriédintthesupprk et
nozzle 117 of col | apsi bl e soap container 114 b | aci ng it .over the end
of “the out 1 Bt Hobs amegfien @il SoRBnG . Raivesreonivl VBRI ach AR abe  he
J- shapegb chaginrlfol atdflink flewadapt er 124. As the adapter is nmounted to the
outl et nozzle, the end of the outlet nozzle en%ages t he cross-shaped second

and 30 portion 18Be Hexibladingil§{ssenageteddp thratozzle of peiingd2switya dshaped he
Oring | 7246t &9 Qﬁg&%gea an 64 at the outer end of the nozzle 60. Typically a gasket 65 is
positioned in the coupling 62 for sealing engagement with the end of the nozzle 60.
A one-way valve 23 may be positioned in the line 18 in a fitting 24a, with this
30 fitting connected between portions 18a and 18b of the line by conventional barbed
projections 66.
With reference to Fig. 10, a first embodiment of a washing system 100 of the
present invention is shown, The washing system 100 includes a main reservoir 102, a

secondary or auxiliary reservoir 104, a connecting line 105 and two dispensers 106. While



the barbed outlet 135, permtting liquid soap to flow through the adapter

when the | ever control valve 120 is opened. The adapter is gegured %?gzthe

outl et nozzle by rotating the adapter su®h that 23 Decenb®t '47% the

pin 138 of the outlet nozzle is located in the circunferentially extending

portion 169 of the J-shaped channel 136. Notably, when it is tine to

repl ace an enp soap ner 114 with a_full, contajner he  adapt IS

di sengaged #P HARRER " B BT 62 6 Paroeh shiretsrred dispenserrderign lspﬁthg&%ﬁwn in U

aut omat i cal §ypateaf 5,396,997, Wh‘t'bhtlbﬁc&gﬁﬁte@fbytr%reﬁwllne‘?émnozz' e due to the

bi asi ng actlon of the sprin Thi S prevents liquid fromthe di spenser

and connecting |Ih@mmm5“e$emm Inélaﬁ%rfgcﬂﬁ@alé%lhﬂwt\&ﬁé@[gwdt% adaperarend 119t j s

to be appre&r}@é fél; Wﬁﬁ ioF'l??f}@ &Bgﬁie% télh'é’r 1595084 f!d mg{tw'cén&nm

need not utilize th a ter, rat he fe outl et nozz

modi fi edd suthe tanah mcﬂudds areomtleylbﬁnthpdugh whlqhmntdudebmziedﬁ nﬁthle isoap d_bﬁameAs

st ated above, thereI?iéeI?SS of %fedlto be glge contle OfI id flow

into the se@B%cPa?Pi? I8 é‘?b\ﬂoitlhea%uf PRI LR éie!:‘1 e én tﬁae |P§t

reservoir. Wrvbntioghlaheins,ovidgepdimitehdnagzle I@rotae fo arcatevcﬁrrymeeimmlemhen 200 is

coupl ed between the agerpt er 124 on the main reservoir 102 and a first inlet

202 of a fiBsverticallypraeizontaiys A second connecting tube 206 is coupl ed

bet ween the adaptrgs cakift 197 nld)DeSRMR TR Neak § RIS, ok Qfly ik MakAGIRHabIA! et

208 of the first T-connector. A third connecting t'ube 210 is coupl ed

bet ween'0L5 & serporting therpingfull peaprcop@inery I emerefeded ambodimenty he main bedyds 4 of

a second T- r : e en a
Fe%f%g%ﬁluo altﬁ%&geé‘gf gﬁﬁﬁ;& Ny O H5G itafd &B&est%fa%t 1% SREEL. H}Q&We

first outlet connect or an an in 20 to a tirst

di spenser meeMdknfobdnnmnnnMEam fudtber indludéss lwodlsl 1d8 videehnis alispaseslamnathel

outlet 226 econd T-connect n enser
230. A terngpl?}’l ?fﬁ@leocﬁft?'étamg eé)afﬁ{hnq %PXF i?%oéﬁﬁ%vé'ﬁ)l %’g p?cﬁcg%ogzoﬂ‘ tﬁgy be
coupled to ﬁdikzlenlllet 231 of an el bow connect or 232 20 and a sixth connecting
t ube 234 may be n outl et 236 t he Ib nnec or, to the
inlet of°the secg??gépﬂhei%pgﬁs‘é‘? E‘E%‘g] PR LIy lﬁl Is MRee Eﬂ%gﬁf‘)’%d’ #littes are

made from asfioagh Bh dﬁ nbfefhéable mBRkialdioQGitAM, 16 QUlRIBA ehelbortdiBerUfigy bé tnade | |
al so be appreci ate t hat nany different tyEes of fittings, such as tees,

el bows, cr o§emy'begteripgesistantc of ?Pésba%@nw@&ra %h&iaﬁ@‘%ﬁbecsh%"’%ﬁr Pthst g5 | n
addi tion, reoiecRls dIRY QftivalSekHif the dis em%nda@@ to connect any size soap

container 25 to any size dispenser. Once the reservoirs are located in a
facility, e.g., ahe esllapsibly saasheconwdingt di4 includeartee eulintewedd 13, anea lever

out| et - ?t? ZZL&&roi‘%Zl’ve ]ﬁ? gp'l 39 tan onﬁﬁ'f?(féﬂ rﬁhl%(]?s Wﬁl @h&ﬂ%ﬂ%ﬁ‘é A 19§e %5%

initial prinmed such I Spensi ng e connec
When an endcmnt@ls tbq:)ﬁowtoéﬁletdmeuhug)leqmcbfromfthmqmauserdhraugh the omdm é" h@ ouﬂv&ct i ng
t ubes throu

nser e end 30 user' plcally,
e Lo gr aviege FieGHPBE A oo T 192ioh dhoRaP ErFRrb3 Ry u SR ahtat FRSY ne
secondary r @serstoidy mdiérigd,usioh tababuttroe lindrdnddicyvy plasics @irrmetalraitiesigh whly. The
~f>~rL ~ ~ WO 99/ 66821 13 ~ cenpber 2002 PCT/ US98/ 13144
liquidis dF”&%‘l‘E#‘iaBﬁ'?l?JB?ﬁ &‘é"é‘é‘gmﬁf}l%’v PﬁE%%F“Plh@S pfipa fyry S‘&%Pn‘?{é’(’iée&smf@ﬁ from
tubes 289, RBQfds hbR vMcEREMa Woket isQlitabld, s drawn through the first
T-connector and traverses the connecting tubes 210, 218, 224, 134 until it

reaches the di sp&heecgndagsreseyoie d04 pleo ev@luriaﬁo%fqilaeﬂélsagawtamehé#% bpying 115
are airtighg, oﬁtﬂ?n&ﬁ[y ﬁ'Snﬁli coﬁta?n%k LWF‘?%E{}' F&an'ngt fotab i the\mﬁﬁ' the

containers are enpty, i spensers w |ver| g soap but t
connect i ng taserygir vioR] Theampncofntalmer@f the eﬁsrpnldaajs rqsmylrdwedmmpt bolehegsekitaad no

air is di spl 2 | ngncy} {ey%%(ﬁlegs or}g:eg%antﬂgw[%lg gslrg,flthe di spensi ng system w | |

remai n prlrre I'n"reservolr i 11 enpty before the
secondasy r eser vfrhe sda@lbontéfnbﬂsrl 1811é5 o= be med;aeﬂo\aocmnmedammtyyvolumétnt enarioe

personnel di scon ect t he adapt |24 fram 10 17 .0n .t he

mai n reser voPY pg %’él"?‘ﬁﬁ’ ﬁﬁlsﬂapr SQURY; 9F F dﬂ?‘? ﬁgsefvé)é f(ﬁohs capgble”of
storing about 12 liters of dispensing liquid, and the soap container of the secondary
reservoir 104 is smaller and capable of storing about 3 liters of dispensing liquid. The

volumetric size of the reservoirs is limited, in part, only by practical considerations, such



the adapter. is renoved, the piston 128 (Figure 11 ) slides toward the first
end 132 of the housing 126 such that the Oring | 72 retracts and seats the
bar bed outlet 135, and hereby preventind%any back flow of tfPGFesETRE? ng
liquid out of the connecting tube 200 and adapter. Renoval of the main
reservoir does not affect operation of the washing system Rather, the

di spensers 106, when_ 15 operated, begin drawing |Jiq iclﬁfro t he secondary
reservoir 184 Rmexemple, siorage pirerand: wei ‘?Fé[“h fffse-@@wwﬂ}t AWUKL 1P WEXR 3B% .
Thus, the e g Slizes ol BRUAS o %m;ehﬁcnﬂf@Qy@yingfdiéﬂeﬁsu@umurde&e@H@Iu_gers_is
Finally, the n reservoir is replaced and the secondary reservoir is

r epl eni shedsuitablm t he main reservoir by gravity. The suppl enental reservoir

al so all ows conti i i V. it jnoreservoir i y and
a1 1t 1s bendt Ra g ioEInE Hiclably' e b S R Rieed eBHBLY, 17
and bot 6 r ewheéreini the nixirc esserveiniDy is tisposdd aparsthe seoandldry s¢sopyodtel dvsach tigt
liquid but the connectjng.tubes will.remain filled wt iguidth cannot
be di spensefaViPhpds 08 the g@ﬁ?’ﬁ‘r”@ Ly 'I’aﬁ"f’dﬂ%‘“ir?ﬁ?ﬁv&’i‘ratf’ep“@i %ﬁgjﬁglﬂ?féngfaﬁ%“r‘r‘?t he
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second tube connecting the second col | apsi ble container to the second
i nl et ;20andnd 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



a third tube for connecting the outlet to the at |east 09§ pReaRbEf2dg2t i ON

di spenser. 12. The feed systemof claim1ll, wherein the tubes are nmade from

a material that does not collapsible during use.
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10 of the second T-connector and an inlet 228 to a second dispenser 230. Alternatively, the outlet
end of the fifth connecting tube 224 may be coupled to an inlet 231 of an elbow connector 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

DD Gy
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"MLO% & ( hir&s dipfading the Hqifka Sortdnty (hérfefeae,)theBiR@rising system will remain primed.

e s L 6100 @ypyealy: the main reservois 102 will rnpty befors the secondary reservoir
104. After the main reservoir is empty, maintenance personnel disconnect the adapter 124 from

10 the outlet nozzle 117 on the main reservoir and remove the main reservoir from the location. As
the adapter is removed, the piston 128 (Figure 11) slides toward the first end 132 of the housing
126 such that the O-ring 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. Removal of the
main reservoir does not affect operation of the washing system. Rather, the dispensers 106, when

15 operated, begin drawing liquid from the secondary reservoir 104 until such time that the main
reservoir has been replaced. Thus, the end user is unaware of the removal of the main reservoir.
Finally, the main reservoir is replaced and the secondary reservoir is replenished from the main
reservoir by gravity. The supplemental reservoir also allows continuation of service even if the
main reservoir is empty and while it is being replaced.

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.

1t 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
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The washing system is especially suitable for use in fast food restaurants and other

installations with high public traffic where frequent interruptions for servicing the
equipment is undesirable.

Advantages of the various possible embodiments of liquid feed system include

20 the following. It delivers soap thru soap pumps which can be mounted directly to the

wall or counter, without costly soap vessels attached to them. It handles a wide range

of soap viscosity from water thin to shampoo like thickness. The system has a centrally

located soap reservoir for supply to all the soap pumps. A single fill of the reservoir

will refill the complete washroom. The soap reservoir can be mounted on the floor

25 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 stop delivering once the soap reservoir is empty, but the supply plastic

30 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
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1. A liquid feed system comprising:

at least one soap or lotion dispenser;

a first collapsible container containing soap or lotion;

a second collapsible container containing soap or lotion, the second
collapsible container located at an elevation lower than the elevation of the first
collapsible container; and

at least one connecting line coupling, in fluid communication, the first
collapsible container to the second collapsible container and the first and second

collapsible containers to the at least one soap or lotion dispenser.

2. The liquid feed system of claim 1 wherein the at least one soap or lotion
dispenser includes a manually operable positive displacement pump.

3. The liquid feed system of claim 1 wherein the second collapsible

container defines an outlet and has a nozzle extending from the outlet.

4, The liquid feed system of claim 3 wherein the outlet of the second
collapsible containers is 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.

5. The liquid feed system of claim 1 wherein the at least one connecting line
includes a fitting having a first inlet that receives soap or lotion from the first collapsible
container, a second inlet that receives soap or lotion from the second collapsible
container and an outlet that feeds soap or lotion to the at least one soap or lotion
dispenser.

6. The liquid feed system of claim 5 wherein the fitting is a T-fitting.
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) 8. The liquid feed system of claim 7, wherein the cap includes a one-way

valve.

9. The liquid feed system of claim 7, wherein the first collapsible container
includes an outlet nozzle, and the cap includes a piston-type vailve 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.

10. The liquid feed system of claim 7, wherein the first collapsible container

includes an on-off valve.

11. The liquid feed system of claim 5, further comprising:
a first tube connecting the first collapsible container to the first
inlet;
a second tube connecting the second collapsible container to the
second inlet; and
a third tube for connecting the outlet to the at least one soap or
lotion dispenser.

12. The feed system of claim 11, wherein the tubes are made from a material

that does not collapsible during use.



