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?f bggi nxsedu&hé b/adte 458 REMSLElIRBSTY aniedy catcemadiut gt be anrbdieadl Wigh aubliche
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For instance, in some systems, each individual dispenser has its own supply container.

Dispensing systems utilizing an independent lreservoir 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.
*@E000A * WD 99/ 66821 PCT/ US98/ 13144 2 I n anot her confi gurpti/ogesisosaet i nes
referred WO W68 under-the-counter system the reservoir is positioned
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provide a continuous and uninterrupted supply of dispensing liquid for the users. Indeed, in

70 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 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



mai nt enance costs and i nconveni ence to the end users. As such, a need
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relatively nterrupted supply of dispensing liquid 30 to the users.
Further, a need exists for a systemthat does not require reprimng of the
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dispenser having a positive displacement pump, mounting 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 positioned 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



and placing a new container in the contai ner support, and a | ock for
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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 climinating 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



second reservoirs to a dispenser. Preferably, the reservoirs are positioned
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preferred enbodi nents of the invention will be mnade with reference to the
accor’rﬂényobtgmdﬂéiﬁmrh%nbl e€1H9YS5ke nuneral s designate corresponding parts
in the figures.

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;



20 Fig. 1 is a perspective viewillustrating the washing system of the
invention wth the liquid cleanser container nounted i n apt@QUIHFENHM at e
fromthe WRH/¢4% ns and cl eanser di spensers; Fig. 2 is aviewsimlar to
that of Fig. | with the liquid cleanser container nounted underneath the
counter; 25 Fig. 3 is an enlarged secti®nal view of a dispenser taken al ong
the line 3-3 of Fig. 2; Fig. 4 is an enlarged sectional view of one
configuration for insFil, biswviewsimitaréo thase afHligse 1 and 2 méthdharisgenperymounied 5

is aviewsimlar to that of Fig. show n n_alterna £ Lon. 30
for inst ahthersquuthradigrentihe bysin,with @BCS‘@P%%%@%&V‘EEQ@ ﬁ%‘%ﬁka{}gﬂé?g@%’i s a
view similar to thosegof JFi it 9 4 fbrlifeodiis P SEkifig tRRUAdtsithtionft he
counter adjacent the gé%ﬂriggl\?\ne?ll%xgt%ﬁglcl eanés.ber1 cont gi ner m)%nt ed underneath
t he counygrgleankérGonthines andsuppbarbgedn theeabioét; a portion of Fig. 6 show ng the
installation of the cleanser container and suppo box_ i he scallimets. 5
Fig. 8 is an enl ar ged Figads an enlargeq paitid! Sﬁt@ﬂ;‘]ﬁg&%ﬁ(ﬁ?%ﬂﬁg@ﬁg‘lﬁgﬁne éfig Tt
Fig. 7; Fig. 9 is angnl nl?f‘g(é 50 RhalWiSWoPfheldBBn RIFVEFig! 7 @hd 8 gs. 7
and 8; Fig. 10 is a sgﬁgr?giglgggo a vsvashi %glsystemvmth auxi Iglgary r_esfervoi r
of the invention; Fi (iglID isa sshémativtofie weshingasysies with ppxibianregigvoippt the

pi ston-type adapter of the 10 present invention; and Fig. 12 is a

per spect imgnipdw of the piston of Fig. 11. DETAILED DESCRI PTI ON OF
PREFERRED EMBCDI MENTS (e 'lf{‘%)"é artidll iMB&dtonJofSy Skt Phe ddapter DY et i on
Is illustrated in Fi g.%'llfﬁgog{) et’:l Vi”ﬁja vvgslhi ng rg%m%l and a service room
12. TfUa %Qhﬂgvérgm hmtl udes a 15 conventional counter 13 with basins 14

and dispéensers 15. A coll apsible soap container 16 i sitioned in a
support box 17 in the Eér ’ééﬂe%ﬁ‘?ti"g,w%aﬁihgpbsf)%oélg‘%‘gﬁt‘o the di spensers

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 |iqui d HETRECHDDESORIBETHONQE PREFERREDUEMEBOBIMENTS

One embodiment of the washing system of the invention is illustrated in Fig.

| 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 suppbrt box 17a for the container positioned below the counter 13. In each embodiment, the
support box 17 may reston 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
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30 positioned in an opening 31 in the wall. The end of the line 18 may be fastened on the inlet
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
75 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, such 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

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.
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at the out end of the nozzle 60. Typically a gasket 65 is 30 positioned
in the cou4pbjlag, WRichdyinserapiateg RT§RERSERE W t h the end of the nozzle 60. WO
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5,476, 19%‘,’18%??%?5 |9ncor porated by reference herein. The main reservoir
i ncl udes warigadtaloyn 107 having a top end 108, a bottomend 10 110 and a

hollow interior 112. A coll apsi.bl e soa I chidhol ] &k hatkRAaIN
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i s mount ! of "the carton by conventional means, orred
is rectangular, although any shape which facilitates stable storage is suitable. In some preterre

embodiments, the carton further includes a handle 1 19 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

“hacteria 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 1s

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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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 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 connectibn 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
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portibn and the bar becE are manu as a unitary
piece. The outen BARAG4SU dHRAAE 1861 1$a€ddlrjetvaaeeana:atgag¢srtge stoultleppatvisc 62
tube. o K& surflgce configuratfons, or other neans capabl e of secu mgl
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Wth reference also to Fig E glrgston 128 includes a shaft 148 having
a plug 186 qf@hm@ﬁwdepalmelehétt% P The shaft preferably includes four

ribs 152 that come 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



together at their inner ends to forma cross-shape. Each rib has a first
end -portion 154 that extends longitudinally fromthe plugpdbOsssndidsas a

wi dt h sliwsfg{ﬁﬁgﬂaller than the radius of the bore of the barbed outl et
135 such that the first end portions of the four ribs forma cross shaped
10 first end portion 156 that fits wi tA2n the bore of the barbed outlet and
provi des flow passages between the ribs through the barbed outlet. Each
rib 152 (gl 5@ MBorhd ANRE A6kzos looared ifs Sretdimumfdrantiadly sutending portisd ¥69aftheend

portion 154. The four tapered portions forma cross shaped taper rfion
150" ¢ hatI-stapeboonsl |6 nay cunesb e DABPBGF TR DR CaRRgy T rE8H

rib 152 further has a.radiald D Ghe SRR 051 RAE telud 680 8nthepistaecond
end port"iI"ﬂrFofgaAI}erAalgpaP%ﬁgllf%é‘kfxlngg%g?gﬁgmbet ween and _erf(g}{a{g%s_ t he shoul der
por t i onsyAERati@ilytrBRadts o arRMbokhef thapuilamonelt Hud #thobiasing anders phige spripg as

the piston 128 towards the first end 132 of the | i ndrd cal i t he
housi hg. 16theThis poerentsriauid fropghe disgansgr a‘E%‘éonPS%}f‘ngﬁ%/ slrb%gﬁoﬁé?%smgtalga%?gg{s

shaped S@gon ; 20 eQeq, portion 168 that closely fits within the
cyl i ndri C&4 B?)B%arp portion 130 of the housing and provides flow passage
bet ween the ribs t hr ongéitotteeppytiated thatal some embodimeRisethp pasgndapreaservair dP4 c

h d nb that fit ithin the b f .t b d % A
e pher o g e it e dutisgie B8 R eeg;af:%% %s_fi@s%né’fzt dflifm
] . |
| eaki ng Bmplﬁg’v‘ﬂhtge SoPsY é‘%g%ﬁﬁg? eggl%?}a aﬁé}’gpﬂthﬁegqgﬁ%%t 1n4%cm§nd a? Iﬁg@gllﬁg 150

are ngn uhpfat {456 $ht8 Shetsesortaheresdtvbia ayit i watehariBed andfigt arthd frst resgyeirmount ed,
for exanple,

to the outlet nozzle 117 of the col I%Bzei bl ef“rs?o% cont ai lré%r
114 by placing it oveWVithaefereacopgaimdo &g | b anldsy FUneqe o5 29018 BPRY 38
of the outlet nozzle ters the J- glFHxQ : glor 1@4. As
t he adapP%tP”eF%B‘eﬁ‘éﬂm?r 4t°8%kﬂ al(r)l% S?’Ig't% Hﬁg%z e,ﬂﬁLﬁggpgﬁgﬁﬁ%ﬁgﬁﬁem nozzle
engages wl%c nSHiaR cbe206 ey udupied b@Wepotht aduptet 634 of thelsecopilary eeservad 18fi des
it downward, disengaging the Oring 172 fromthe hore of_ _the bga%e aqut | et
135, per ahd & sewgnd injeti 208968 fires T-ramestr: g §irdiaeanestas MbF 23 Ly EQURIEC OSEF!

oo™ ot i gutti 13 as e R GO By Rl 2 AR GRS B Al Reeth €
138 of t @ggl%‘dphﬁlb@ 018 | eobiflell B6Akala fiftt bithet 22 oftiné sscomt Tabhnectnx aad i ijet
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portion J-shaped channel 136. Notably, when it is tine tcb(%6
repl ace anoesmfiyst dispensecaimbith canneoringube 224uip pouplidk Derkeen 2 seerpd Yt

dise ngag%(%[ tgers%gg)x;[dhﬁch}njr;[ett%g and aznzilnFet 30 L& Bl &s&e%gergmt h8ieRiafiv, the outlet

end of the fifth connecting tube 224 may be coupled to an inlet 230 of an elbow connector 232

(@]

is

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 1o 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



automatically retracts into the bore of the outlet nozzle due to the
bi asing action of the spring 5 166. This prevents |iquid fpgfushsidaaspenser
and conneXQ %t he 105 from | eaki ng back out through the adapter. It is
to be appreciated that in sone enbodi nents, the secondary reservoir 104
need not utilize the adapter, but rathdd the outlet nozzle 118 may be
nodi fied such that it directly couples with the connecting |ine 105. As
stated apoyg.is HRRHERbA HAB Sesdivoirs Motz the fastabicenttector 3A4 fiwim tubes 200 2065 | ow
into the secondary reservoir as it is ngt changed .as often as th§ f'al}%%

is

r eser voi The dépensing fliguisie draggshiqughptheifigst Trepnngctpr 3nd ravEsrL e CREPAEH

coupl ed _pe t adap 0 ) reservoir 102 and a first
i nlet ZO%PQ)?\{@’%% 2?4 ‘fgtil&{nlﬁeé%lfeg?heégﬁen&,&g?econd connecting tube 206 is
coupl ed between the agdapkahe dRhpsible soap semaindary 4r beargqintighQshe eangaigers

second inlet 208 of the first T-connector. A third conn ctdi ngﬂtube.IZth i's
coupl 6d bellapsens 11 wap onwitadraymy When fhe qonjaiersraig SmRi%tHF JSRENSSTS VHEHOP ) et

214 of a.5ecand LoiRnnRsholectAPnnts {fitthllin RONAGHE AOHENEE ndBllbfcafURb od

bet ween 4°lficFEE 0 e second [-connector and an inlet 220 to a
first di gpengiepladag theliduid téhiennmaettong thadispdingisgsten il eempamnises- a

second outlet 226 of the second T-connector .and an i.nlet 228 o a nd
di spenser 230. Al t er ndiypically the IHanGERETVEHr 10§mﬁ5mp{y f‘?ngl?%Seﬁ%rfm{eF%ggft?ube
224 may be couypled to an inlet 2 f. ] Ard fordi Xt h
connect i A8+t ﬁ%@r %S@%VS%OIE gfﬁpﬁ Hgaértlt\j\gr%él gé gér%%cr)l& ?I[Hgt&%%%%t %%%td %@e el bow

conney Oty ‘%LRLS{ heden18tonafie fbi@ réRentnd raperske maidGeseRroaf feoratie/lpcagion. Bise
connecting tubes are nade froma flexible material that do t .coll apse
tle.%at({;lgg:shodxlsmg

during usies adaptenisiremayesio thegistqupr 28 Fguead! 1 shides feiayd dhertirel
fittings, such as tees, elhows, crqgss.fittin g@eﬁ,in
on the dgpsuduhntghe Orpg irF?%ﬁa“ﬁéa}%@Fsmr?gyogg& ?%\%éqrﬁ%g%‘élbﬁﬁfegeeﬁl i neg tg
connect gy ﬁg%%fﬁga&?gggggi@ﬁa oulSt th® catictiigzabel? GpamiselaptenRemote of the

a

reservoirs are located in a facility, e.g., a restroom t{ge ada tﬁés 124
are connegdigestwolrklecsnet hifect nparaticasf thewwashing syverboRpherete AFaeSers 218, Whid

O o i Surss b B TRgBHhol oy ORI g

. " ERITFRLE e i i ppatact g s s ot s

downvar d FipsiRy, ikansiaeassiairys replherdemidthd @eondachreserseir isveplenishekiipn ety o r

remains frlélselr\-/oi;r Q}? gr'cl\/\f/)it}s?.9’/1‘1?663?1%%1eIlilgIl_tlalurggeixg'\//o:lié3 a g'o4 allo]\'A:lgs 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.
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



l'i.quid- is drawn fromboth reservoirs through the first T-connector 204 from
tubes 200, 206. The dispensing liquid is drawn through thecfruses/13144

T- connect 6Y0 84e82% aver ses the connecting tubes 210, 218, 224, 134 until it
reaches the dispensers 106. Since the collapsible soap containers 114, 115
are airtight, the containers 5 collapsié as the soap is withdrawn. Wen the
containers are enpty, the dispensers will stop delivering soap but the
connect i M/%paﬁsad&%{ek 108 Rkdibkd|dboef of, iy uome asstanices; veithonbeithes|d ¥H¥eORAY no
air is displacing the liquid content. Therefore, the dispensing systemwl|
remai n padapgat. Typically, the main reservoir 102 will enpty before the
secondary reservoir 4. After t [ PE WOberm| M théRtdalc e
personnel di sconnect t &€ -W&B?tleorn O?glfqﬁegﬁéﬁ%g&m&%{}ﬁhg%ozzl e g%lgphggyt he
MAi N T eSELUQIErs ABN oGBS ifchlinpethétwebweaind oventy-favmliten eoriteiners no useskfor 8P
adapter I's renoved, the piston 128 (Fi gurﬁ 11) sljdes toward %he %i'hgesﬁeend
132 ofs t bepplizssilngpetationstherflaxible copaings £olRgsep7s & 5P B Villidfawi yace 1S
barbed outlet 135, .and . here £ Bkl ivEfgg §bapROGeNg
l'i qui d o@@ntemem@“egh e‘?ﬁ'f‘h Xtcgétgmgg% a Ef’l g%lfa%t er &lgeﬁ?vﬁ_ol?@gt_ he§ mai N

r eser vo rsu;?@gﬁn&o&mﬁfeﬁﬁﬁmtfun RElighidas el dohet velkpsaandsyestivindisRiackngrthe ligwid

di spensers 6, when 15 operated, begin drawing liqujd fromthe secondary

r eser voi rcoii@dt. Ubiter¢fosuthie 1$m51fl&éff5t9cr%@’?]11rﬁqn??lnp s@Fg‘i‘dr has been repl aced.

Thus, the end user is Jnaware of th ; I8t thEmenh¥®el no bulk
Final ly, the main resetfofqdeerE W%gé%ﬁ%%tsﬁ%nézt%ﬁgary reservoir is

repl eﬁ} sheg, 4 ﬁmrw 6r SRIIE ariE&AY \6ak Eomtyings Beduired Todillsmpltipbmdispeasers.e J&isy oi 1
al so al l ows™ continuation of service even if th ngtn reservoir s enpiy
and whi | eyktemiisvérghpgienie Withoodutsiis coptapmpRation F lery. ohe S¥sipm ASEsgaly
capacity and both reseryoirs beca enpL.y.. : li i indhance
del i veri rgoofi heying nouHesse Oé%’i’ﬁféc‘f‘fﬂilgﬁa hiS iR it it‘] F°‘?g§’giiin;§5£{aﬁ?%ﬁ%m? htn%l i qui d
that canngt, be eq(%agr%?v@?cginleﬁ'gt%eli Ses@old Galiot @eéded! THel washirignsystimaiseespecially

di spensi nsé'stfe?rbm e dispensers as soon as the enpty reservoirs e

repl aced, spBMi o dsdiot fastrfose rastiurantsans esberrastaliations vithrnighy apelis tr%rﬁﬁtw@éeal s
the end of the connecting tube.as, each rg&t%xgdr-rhﬁerepl aced. After 25

repl adéneﬂ@quenh@t%%ﬂf“?n%g’ﬁﬁ?rivlé’b“a G FHYUPLFNIP YIETTONE the liquid al ready in

the tubes to be dispe thids D the devd WasHi teap ichale alieefbllohatg. alt delévengy
val ve such as that ShO\;RVI?lﬁIg[Il’I éFngs 4 and 5 l‘irlrgaf/%%be substituted for t

e
adapt er  13@yidiulsbap plhps wisiskecandhermentedsdifectly tche @k of eruniseEithqut gesthyiseap
invention discussed above. Preferably, however K .a IoSshafbod!sed
with the sesdnagaohedd themeftgndiess yide rpREs Sagjs‘l”?ceogﬂfﬁr\g?y‘f,%% eglg%%)ﬁsgar 3?0
reservoir _receive flui I b odaRIARbMYeServor @R supplyi 16 al de sbap pumfhus,
typi cal l y,h{“fﬁ@@%ﬁ?ohﬁ%gv{epg@esﬁa\r}g?@%yso Ssed évlf\fﬂteh only ar?tpon/ of f valve
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.



WO 99/ 66821 PCT/ US98/ 13144 14 and/or the adapter 124 descri bed above or,
in sonme instances, without either a valve or an adapter. pbguUsesmstdducti on
of the |nV6h$W§ﬁ“readlly permts the use of the large capacity containers
now avail able, including the twelve and twenty-four liter containers now
used for soap 5 supplies. In operatiodd the flexible container collapses
as the soap is withdrawn, since the container is airtight. Wen the
container is enpty, tAghGupkIBe fordgoingtdescribed uhwrvnmg)rswﬁlpplﬁﬁmed Iﬁ@boélmS’BFSy
lines will remain full of uid as the ot .col

di spl aci this tsheot| intpnided t@é‘ml*eﬂle inyepgioas ogétﬂertﬁ SQTE%Pé ﬁsngl ?&S g?n%\?\n(’?rl all
remain pre-prime he cont is ef(ﬂaﬁwneeﬁtmn

mai nt enaedt lcﬁtbon&ﬂla—aﬁ a Ve&éo’ﬁ%ﬁ%ﬁ?egg%rwg%?tﬁé gﬁédl o%lsby one cont ai ner
is required to fill nmultiple dispensers. This systemis very hygienic with
no outside contam nation problem The systemis essentially vandal proof
havi ng no vessels to tanper with. This systemis a | owcost installation
and mai nt enance system expensive stainless steel vessels are not needed.
The washing systemis especially suitable for use in fast food restaurants
and other installations wth high public traffic where 15 frequent
interruptions for servicing the equipnent is undesirable. Advantages of the
new washi ng systeminclude the following. It delivers soap thru soap punps
whi ch can be nounted directly to the wall or counter, w thout costly soap
vessel s attached to them It handles a wi de range of soap viscosity from

water thin to shanmpoo |ike thickness. The systemhas a centrally | ocated
soap reservoir for supply to all the soap punps. 20 A single fill of the
reservoir will refill the conplete washroom The soap reservoir can be

nmounted on the floor |evel or under counter or in a renote area. The soap
punps may be connected to the reservoir via plastic tubing running behind
the wall, above a hung ceiling, to a nmaintenance or service room normally
25 to 50 feet away, to the soap reservoir. This soap reservoir wll
usually be in the sane room containing the cleaning supply. The soap punps
will 25 stop delivering once the soap reservoir is enpty, but the supply
plastic tubes will remain filled with 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 |arge 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. W 99/66821
PCT/. US98/ 13144 15 Although the foregoi ng describes the inpentssnimat h
preferredw%@(ﬁ?zr’rents, this is not intended to limt the invention.

Rat her, the foregoing is intended to cover all nodifications and
alternative constructions falling withl® the spirit and scope of the

i nvention. WD 99/66821 PCTI US98/ 13144 16 CLAIMS 1. A feed systemfor a
soap or |otion dispenser, conprisingCLAIMSrst reservoir having an airtight
col | apsi bl e bag of dispensing liquid; a second reservoir having an
airtight coll apsible bag of dispensing Iliquid, wherein the airtight

col lapsibl e bag of thgafi rﬁ%?%d%%%ﬁﬁ%faE@dgldm&}(ﬁﬁhi%ﬂﬁgﬁr%ﬂﬁrisﬁ@ above the

airtight coll apsible g of e“second reservoir; a connecting line,
wherein the connecting | i ngfigoresdrass havingfah airtight coltapsibledag pidispensiog Hawidi ght
col | apsi bl e bags of the first and second reservaifrs and.further. ..coup|es,
in fluid comunication, th&S¥PRE ISRIVOE al"‘é‘ﬁsf’i“b"l“é‘g%ta“é’ila ble fhag Of AISPensing
second reservqgirs .to.t.h [ i iBbiibovefthy t her
conpri si e V@?bel? %aaflrggﬁtl C(r%h%%ﬁi ?g%g Of?rlledﬂ- I](%fre%‘ﬁgarc%g%%ﬁlﬁg pI&ihne adj acent
the airtjafpht 66ldpamsd Blgeofhingseebnd feserboir;sindr eser voir that permits the flow
of dispensing liquid fromthe first reservoir through. thlgnfi rsi endé‘{ﬁfdthe
connecting |ine when the RicpBRECHBEdingopheied H§nepoREARE G FUPSHAL MY Ny

| ine, but prevents the f]. Q I; i EQui r |d 8frthepd of
the conntAMMHGCRHGe tﬁ%@#@ﬁe‘zoﬁlﬁgsﬁgreoggéep ggllelr iy aﬁ%? b%:oggnrg%:gtntéﬁ%t %ﬂd{ he
connect | &Qﬂpleis NG-fludd coh@uhREsbrs w&taemgm‘ cotlapsible Dagybfahefirst tinbsecapd feseraoirs
one-way valve. 4. The feed systemof claim2, wherein the airtight

col | apsi tolthe Hagersker.t he first reservoir includes an outlet nozzle, and the
cap includes a piston-type valve that is actuated by connecting and

di sconnecting the outlet nozzle to the first end of the connecting line to
pernmit the flow throygh ange piee¥fdm bh@aifd 1QWurthgt covfiprisig o dap sdcateddn afirst he
connecting line, respectively. 5. The feed systemof claim2, wherein.the
ai rti ght esdof thpsorieetinganeaijacens thefairtight Mgwglé ibag phibie S JesgR BT RETPYP v e

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.

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

4. The feed system of claim 2, 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.

5. The feed system of claim 2, wherein the airtight collapsible bag of the

first reservoir includes an on-off valve.

6. The feed system of claim 2, wherein the connecting line comprises:



6. The feed systemof claim2, wherein the connecting |line conprises: WO
99/ 66821 PCT/ US98/ 13144 17 a fitting having a first inletpcgusesiongs i nlet,
and an ou@?94682% | yid comunication with the first and second inlets, and
wherein the first and second inlets are in fluid comunication; a first
tube connecting the airtight collapsiblld bag of the first reservoir to the
first inlet; a second tube connecting the airtight collapsible bag of .the
second reservoir to the sednfisy halieg a fasttinlet,ca sagbud indet, swhae ouileignifiid
outlet to the dispenser; and 7. The feed system.of clajmg6, wherei ]
tubes areommisicationith thefiet pad sqcRAd “gﬁév?nﬂd?’heé‘%? Flé?pfléré{ Reres ndﬁlél ge.w%r% qﬁhe
feed sys%lem of claim7, wherein the fitting is a tee fitting. 9. The feed
system o u@lcé’in?‘ﬁ“’?r}lc%é’?ei nthe fitting is a cross fitting. 10. The feed

system of claim2, further a¢eqpibesbngcinghpairtighata@bipsibledag obthofitst eeserveyr t he
connecting line adjacent the airtight collapsible bag of the second
reservoi to thedirstiplet;m ts the fl ow of dispensing liquid fromthe second

reservoir through the second ghd e LiRecFANACSHiGM cbilRIBIBAL bhee seand
I'ne,

reservoir is connected to the connecting but prevents the flow of

di spensi pgehiotitbhostcohd etf he second end of the connecting |ine when the
second reservoir is not connected to the congectkngn%i e, %%“aI@e f eed
system of claim 10, wher ei ¢ thisé tubie/fer ¢papecting tanyust 88“ FICk ie" 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 di sconnect i Npnet faed spstéthesf clomzé ewhdreinitbe dibesiaghmade|fram$i bl e
bag of the second reservoir to the second end of the connecting line to
permt thgatéfidwhdtidoesmdt calapspdaneguse he fl ow out of the second end of the
connecting line, respectively. 12. The feed system of claim 10, wherein the
airtight collapsible bag of the second reservoir includes an on-off valve.
WO 99/ 66821 PCT/ US98/ 18144 THSfeed system of claim 7, wherein the fitting is a tee fitting.

9. The feed system of claim 7, wherein the fitting is a cross fitting.

10.  The feed system of claim 2, 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.

11.  The feed system of claim 10, 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.

12.  The feed system of claim 10, wherein the airtight collapsible bag of

the second reservoir includes an on-off valve.



13. In a washing systemfor dispensing a |liquid cleanser froma coll apsible
container, the nbi nation of: at | east one dispenser, eackciuspgier

havi ng a B&?%G@% di spl acenent punp, nounting nmeans for nounting said punp
on a di spenser support, and connection neans for connecting said punp to a
flexible supply line; container supporﬂgneans for supporting a collapsible
container of liquid cleanser; and a flexible supply line for connecting
the col | apsi bl e cont aiheln 4 washingfsysiém$ai dispepsing @ liqwid: dheanser;frame agplda

valve in said line for blocking fluid flow to the collapsible container

whi | e peeantaingrnthercopibinatioBRLs r om t he col | apsi bl e container to said

di§Pn&s, el jii@?‘éi‘nsérﬂlaﬁihgiarﬁobitw@ displaderfentump,

di spensers. 14. A waspi
flexible supply line Q‘L:lﬁ%t%is an airtight cap nmating with an outlet on the

col | apsi lognG@ntRfefor mbinting ahid uimrson eésparspr SuRROVie 2b EORICEHYIEANSSISF d

fl exi ble supply line at said g@p éS.. A washi ng systemas defined in claim
| i ncl udroenpesiinggicha¥mpiq & 1e%Ple sUpR¥{iBfner support neans positioned in said
cabinet, said cabinet cQ;?t%’a{?'&gs oﬁcrﬁf‘aﬁé 8P QppbRing 4 eBlleiblgcentaisedof liquid

col | apsi bl e contai ner "w a new col | apsi bl'é contai ner and | ocki ng nmeans
for secplhi@rsadd access door on said cabinet. 16. A washing system as

defined in claiml1l with at |east t di spenser,s and. . rel. L0y f cibl e
supply |ine conprises aﬁex}bé%wpltyﬂ}n@vgorl cé’ﬁ’setcﬂgg cﬂﬁ?gfbﬂggg({nﬁéé&ﬁgég%g ogtg 21(lPeast
one tee fittin i di ' Hewnsé Meolapiibid drriaited
each of Qﬁ'inas’d’i’lgb£ﬁr§g?% ‘\S}VI%{ {'1412%\%“%%# i ?E%rwéeﬁg?%a%al ve in sa?pg li ne between
sai d t ee yWiltjeRaitamoibidglovofrbanaé tdlapsibletcantagrer talspid dispapstisng syst em as
defined in cllaim| wherein each of said dispensers includes a tubular
casing with an inlet tube as said connection neans for slidingly receiving
an end of said flexi gllf r&v‘{rﬁ’ﬂ% sgrétgrﬁ a@@&iﬁ%ﬁﬁ"ﬁ%ﬂi OwRERIn! saliefeStitiOuppRITRIBL
punp slidably inserted into s casing, said positive displacenment punp
havi ng a ;gyhddadg hiriHi Rapmpiifd with &otitleyorathe collappibltcontaizier, oNithgaidfirstang-way
cavity, neans defining an inlet opening in said cylinder for fluid flow
from sai drafvegpoishioaed inpsaid/fl¢xible suppln HanAlsaIdfaPn| et "t ube into said piston
cavity, a spring in said WO 99/66821 PCTI US98/ 13144 19 piston cavity for
urging said piston outward, a second one-way val ve positioned between said
15. A washing system as defined in claim 1 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.

16. A washing system as defined in claim 1 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.

17. A washing system as defined in claim 1 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



i nl et .opening of said cylinder and said spring, and a third one-way val ve
posi.ti oned between said spring and said piston, wth sai dpprgksgnsinavi ng an
out | et fI&W??é@ggge defining a flow path fromsaid flexible supply line
through said casing inlet tube, said cylinder and said piston cavity to the
exterior of said dispenser. 18. A washilAg systemas defined in claim5
wherein each of said punps further includes first retainer neans for
Fixing sgineybity #Rhurgife Sal Gistarboutgard h sa&dond bhetiwag vakalpositansl teewermesaid ai d
cyl i nder ana sai'd casing for blocking fluid flow fromsaid casin aro&md
sai d cylinktiepeningefonid cyﬁn@ﬁr fed saadispringaand agRirdeRemvaRY V“pﬁ’%‘;ttiﬁ’ﬁe‘gﬁ?}"’??{bsa‘
interior of said .ﬁ%l.i n]ger for blocking fluid flow fromsaid cylinder

ar ound S%PP&%&PQF%‘ , 1494 second retainer means for retaini ng said piston in
sai d cylinder while panEhilpist Haemipn ot iflow passagadefinmest tow pathdeointisaid
cylinder during fluid dispensing. 19. A washing system as defined in claim
5 wher ei fiexdblersupplydiriedhraugh saidfegsing apet; tps, aaléwhaé‘ﬁ@n? éf“ﬁrﬂlﬂ%ﬂ 8%“%‘85‘56 t Wo
nmounting openings..inp the wall of said casing with the axis of said

mount i ngE%s éﬂiﬂﬁgaﬂéﬂ%ﬂef‘%ﬁ‘- with each other, with internal shoulders in said
openi ngs for receiving di spenser nounting screws with heads concealed in
sai d openings. 20. A washing system as defined In clajml ngﬁrﬁi n,said

di spensers are mount 8. dnwashiag pysigwe as defined ip glajm 5 waerein q3eh PhipId RFEPal | |
21. A washi ng, sysiem as defined i-n «].al m: r.ej i,d.gi spensers are
nount ed Whgrwéqde%g]&}éetgngrdaﬁatn&f?r ngé? ggé%?\ a?iﬁlg{rnr%@gdﬁglrn *nmeans is bel ow
sai d counter, and sai gistSUBRkYeAlinfeans Bethebi suid sylirderaid sabbtasimgriosblocking

di spensers and said container support neans. 22. A washing system as

def i ned foidfl@i fiiokn sdid casing sanm Wdpdinders are nounted on a wall in a
first room said container, s orf neaps. s pPosi.ti in.a :

and said supply line isgcog@ﬁl;cﬁgg %eéfraeﬁﬁéwﬁg}%é@ﬁ&@g&?qg‘% lgbeglﬁg%%gﬂgﬁr sai d
cabi net $URPORL  IRANSoW Fodatl SARARGEBRANIdMES9/66821 PCTI US98/ 13144 20
23. A washi ng s;ér?em as defined’in claim1 wherein said dispensers are
mounted on a counter aecbrelaiethinuppeans|foneethigingnerid Pigen ie Gaid: eylindoy while

nashing ?)grst;[li(tat?:lgar%ci%?gclatr}gr? o% Srglicf Il)i%tlorrpir} sz¥i\'g| g}l;ller{dre]r li%llndg ﬁjllné B%Bgr?s'ifg are

19. A washing system as defined in claim 5 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.

20. A washing system as defined in claim 1 wherein said dispensers are

mounted on a wall and said supply line is behind said wall.

21. A washing system as defined in claim 1 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.

22. A washing system as defined in claim 1 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.



nmeunted on a counter, said container support neans is below said counter,
and . said su(gg)lél line is under said counter. 25. In a washpagusysizem f or

di spensi n&@9946§24 d cl eanser froma collapsible container, the conbination
of. a plurality of dispensers, each dispenser having a positive

di'spl acenent punp, nounting nmeans for 2flounting said punp on a di spenser
support, and connection neans for connecting said punp to a flexible
supply |ine; containep3.suppastingeanen hodefinedporctaimg wherein sapkdispenserseai ner
of liquid cleanser; and a flexible supply l.i.ne for connecting the

col | apsi ibentcdon aicounter andesarchsupplydieds “‘b&?ﬁﬁ%‘d CQRYH-a first one-way valve in
said line for blocking fluid flowto the coll apsi ble container while
permtting fluid flow fromthe coll apsible container to said dispensers;
with each of said di sg¢_nseewasliiﬁb%lsywﬁmgs defindduihataimalk ivhgrewi sad dispensewstare ube
as said connection nmeans for slidingly recejvi ngS ﬁn end of sahd fleici bl e
suppl y | inoentaddnwicohntempaid corsainer syppalt @EM&L}%‘HW A FeuRter. aad Fad SHRRLY $18¢
into said casin said positive displacenment punp having a cylinder with a
pi ston cb‘\}’r“ﬁ rs[fg‘hco%teﬁi ston sliding in said cavity, means defining an inlet
opening in said cylinder for fluid flow fromsaid flexible supply Iine

t hrough said inlet tube into said piston cavity, .a spring in said .St on
cavity for urging sai @5pimsawashing wsiem fordisprnsHg aolﬁ’ém\P/\fé}ﬁa‘%ﬁq e‘émﬁocé’}l?ﬁ%lﬂ%d
bet ween said inlet eni ng .of said cylinder and said spring, and a third
one-way ¢entaiBeh s R PN ween said spring and said piston, with said

pi ston having an outl %tph{rgl oP@§Rages, eahidispagseehavinpw positive displacesmntpump,
flexible supply line through said casing inlet tube, said cylinder and said
pi ston cawuinying adahe forembentingrsask purap an @ diEReASESUPRATY &hd CERIECHER MEAt 0T o
fixing said cylinder in said f sing finst sliding seal neans between said
cyl i nder camrecng gaid RYMRJo ASEXINGMPPNG ™% ui d f1 ow from sai d casing around

said cylinder, WO 99/ PClhdeORkdmlibd supdoraRe ardliapsitde vontaimat ofrbiquid
bet ween sai d piston aﬁcgﬁt ee [ n‘éeri or of sai Igﬁocyliﬂglcnder for blocking fluid
fl ow fromeasd; 4d | nder around said piston, and

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,



second retainer nmeans for retaining said piston in said cylinder while
permtting reciprocation of said piston in said cylinder dp&tRgodiaydad

di spensi nWO P¥683In a washi ng system for dispensing a liquid cleanser froma
col l apsi bl e container, the conbination of: at |east one dispenser, each

di spenser having a positive displacenegd punp, nounting means for nounting
said punp on a counter, and connection neans for connecting said punp to a

flexible supply |ine; s&omf HidifRlsea HRRRY Betw@ARSd biztonsup freinteriey of saidLyladst bl e
container of liquid cleanser for nounting below sajd counter; a flexible
suppl y | fopblockihgrilialdwdoemsaid cylindes etonnd sait pistash Athsi bl e contai ner  to

each of said punps, wth first one-way . i i i fQ¥; 169

fluid flow to the cquca'b@irﬁFIé‘%gh%? \rﬁ%r re\\t/lﬂ(i]%1 1}{% %{ear ﬁl@%of[ﬁ i irrllgg%i uc?gnﬁrg‘&/m]‘lr om

the col 'ﬁegﬁ{'n%gr bRt oflsBidpitsh indlafgMiaeersiuriag dluid disfensiag. Wi t h cont ai ner
ans

suppor t ositioned in said cabinet, said cabinet having an access
door for replacing a used coll apsi ble container wwth a new col | apsi bl e

contai ner and | ocki ng2&r’1§1 nswfﬁsr Se%%ﬁggdi inginﬁgﬁﬁgﬂpﬂa&?ﬂs“ maidugameet .

27. A dispenser for a i Spefs Iquid cl eanser from

a coll apgg,{qgigerca{étmﬁaﬁo%im di spenser having a positive di spl acenent
punp, nounting’ means for nounting said punp on a dispenser support, and
connection means for ableastond digpessdrdeaghy ispenser MVmE@MOEIt’éegtﬁﬁgﬂcg’gFl?trPéfmpsai d
di spenser further having a tuhylar casing with an inle L :
connect i owunBrREREANSIOLNPYIIRG F%}H PEREBOY ﬁ%‘g‘é‘ﬁ’ aé‘ﬁd"oglfecgoq ﬁg‘s%%g&e&?ﬂ%%{"g e
and with_sai L j .acenent punp slidably inserted into said

casi ng, nggq%ggll%ﬁﬂ\llée/&&p?p@éenent punp having a cylinder with a pf'éftog
cavity and a piston sbhdineg sippostaindansafer sypportingna celddnsibil gorainghHPkiqul
opening in said cylinder for fluid flow through said inlet tube into said
pi st on caleanser for Bownting belpVesY W™ on cavity for urging said piston WO

99/ 66821 PCT/ US98/ 131 fiid un@erfshid ShuBreconpactivg thee ogsitie congainer
bet ween said inlet opéﬁqe%ga%%EWﬁgyl irr?dler and said %pri ng, a second

one-way Valky& pOsdid bomps Wit weest cnaivhysyrlveniy saittlissafod bigokingniluid flow to the
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.

27. 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



wi-th said piston having an outlet flow passage defining a flow path through
sai d casi g?goé‘g%gh tube, said cylinder and said piston cavi pgTUS9S/13844
exterior di spenser. 28. A dispenser as defined in claim15
including first retainer neans for fixing said cylinder in said casing,
first sliding seal means between said @&#linder and said casing for blocking
fluid flow fromsaid casing around said cylinder, second sliding seal neans
bet ween saivdrdhgirgronanshayt vedvd psitidned betvesmiaid onétiopering of sgid ylinder argl saidii d
flow fromsaid cylinder around said piston, %nd second .ret ai ner neans for
ret ai ni nspringi @ sqsiond GASTVRY YAIVE POSIHIP AR YERM B! Sé’é‘PﬁiaP?F%%p}s & procation of
said piston in sai d cyhindr i hitheldntiutlodicnp pRaigidiendihe A6l ppEERLEIRS
defined in claim15 inclu |rPg'maans efining at least two nounting

openi NQS sdid cAdigy et huief seatylircias amigaid piston kavityioghesxteridrdf seid dSPABFCBpeni ngs
parallel wth each other, with internal shoulders in said openings for
receiving wall nounting screws with heads concealed in said openings. 30.
A Teed system compr i Shig:a RpSARPaOfefldl i Blafth 89 Sing Firdi Geinép nfealtafer N
an air tight collapsible bag of dispensing |iquid; a connecting |ine,

wher ei N FRpGAITGLiIndagnishideasiogpl es, in fluid communication, the airtight
col | apsi bl e 'bag of the reservoir to the dispenset;, and, a.cap. | aca ip a
first end of the conndistsigngsse ‘B‘?ﬁnég%?ﬁee? E?éd&}' iqdepnd s ‘g?ﬂ%ﬁﬁgﬁbf’@aﬁgg of

the reseryvojr that permt i spensing liquid fromthe reservoir
El @?‘V&O%%’dd g‘%su?g]érggnd( éa(?d’vcﬁfndgﬁ,

t hr ough iy e connecting I'ine when the reservoir is |
connected to the COﬂn%@édnﬂglidih@&almbaﬂsbewemesnﬁdspismmaridtbwnmhow@@r@lm‘éﬂ

liquid out fromthe first end of the connectcf ng | i ne when the reservoir is
not conndattdcking flnid fom fie sabeylinger around said piston, an:

second retainer means for retaining said piston in said cylinder while

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

29. A dispenser as defined in claim 15 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.

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.



