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PCTI USOQO 41032  Several autonati cal oper at ed washroom soap

di spensers hahaadpfen operated tyilstiandasringl wnitsobad washing $auceat soap didpensers, Bad 935

(Cel _ESt ). 4 9d3r8ér:s)’ %ﬁld Sk')aérl o%lexlngg Imechanisms. This allows the user to avoid touching any of the

20 fixtures in the facility, and therefore lessen the opportunity for the transmission of
disease carrying germs or bacteria resulting from manual contact with the fixtures in the
washroom.

It is also required that counter-mounted fluid soap dispensers in public
washrooms include a soap reservoir that is readily replaceable when empty, and is
25 inexpensive to manufacture and maintain. Therefore, the soap reservoir must comprise a
container that is easy to install in association with the permanent elements of the soap
dispensing fixture such that the reservoir container is held fast to the fixture, and can
easily be removed from the fixture when empty.
The soap reservoir must also have a fluid soap delivery system which ensures the
30  delivery of a uniform measured dose of fluid soap to a user upon each automatic
actuation of the fixture. The reservoir, pump and container must function as a unitary

device to deliver consistent measures of fluid soap from the reservoir to the user.
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assembly are rotated during installation of a new, full reservoir container.

The pump assembly mouﬁted on the fluid soap reservoir of the present invention
also provides a pump actuator mechanism which comprises a laterally extending actuator
portion of the pump assembly, which permits the pump assembly and delivery tube to be

25  mounted centrally with respect to the axis of the reservoir container and the soap
dispenser fixture elements. The pump activator is controlled by a battery operated drive
mechanism, which is activated upon the sensing of the presence of the user’s hands
adjacent the dispensing spout by a reflective proximity sensor forming part of the soap
dispensing fixture mounted above the countertop.

30 " The fluid soap reservoir container of the present invention also provides
advantages over fluid soap dispensing systems of the prior art. A standard manufactured
pump assembly can be used in the fabrication of the present reservoir module due to the

central location of the pump and of the dispensing tube. This permits the reservoir
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20 the operative components extending from the reservoir module, through the motor

housing, to the entrance to the dispensing spout.
The present invention also includes indicators to advise a maintenance operator
when the reservoir module is empty of fluid soap after a pre-determined number of

electronically metered doses of soap have been dispensed. A separate indicator advises

25  when the system’s batteries are low.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an elevation perspective view of the automatic soap dispenser of the

present invention, shown mouited in a washroom countertop;
30 FIG. 2 is a sectional elevation view of the automatic soap dispenser of Fig, 1,

taken along line 2-2;

FIG. 3 is an enlarged detail sectional view of the rigid spout and threaded shank
portion of the automatic soap dispenser of FIG. 1 and 2;



WO 01/ 25730 4 PCT/US00141032 FIG 4 is a cross-sectional view of the |
t hr ead®@ 03231% portion of the present ,invention, take®PCINGsy410Bhe 4-4 in
FIG 2; FIG 5 is a front elevation view of the rigid spout and support

shaft of the _automatic soap, dispenser, of the present. i nyention; 5 FIG 6
is a cross-seciiCbfds aﬂ‘@?fvsﬁﬁ“of‘ﬂe‘g%‘ﬁﬁ '@’Et‘g"ﬁﬁg@e“gﬁﬁ%wq‘ﬂ% °§§‘ﬁ;§’6‘?s?ms haft and
t he not or; . aﬂi%{“mf‘é’mﬁ?ﬁﬂgmiﬂﬁ mply, taken along. line 6-6 in FIG 2;

a detall sect

FIG 7 is on view o t’he's_pl_ i ned connection between the
support shaft Fifhd isefiont devationyiemdf thepigit spoat sshtuppord shathef the esent

invention; FIG 8 ia.a t%)PHgI an _det ai | 7 ew of the clip adapted to

r enpvabl PRIPFREIOP (FEPCIY .WSPI‘??‘BQHWFG Qfd support assembly to the support
shaft s0f the pFRS@s aicrhssbitidRal vikw Gf tHe dofinettioh etwess €id support vhavard t he
clip of FIG 8, taken along line 9-9; FIG 10 is a bottomplan detail view

of the clthpmetortio@sing andmapport assemebly, tpksnpbens lineb-¢ivlGi2;t he. clip of FIG
8, FIG 12 i t.ai | £ ' th
mot o 15 housi HS" i 2 SRR bR e shlifer itBRaAlon DRl o TRLMBELE AR 7O,

mount i g #idi AotoP héwbing dHdaaispstt pasnbiywT theprdsenb vetitgort; he punp harmmer
act uat or of thecgre_sent inventjon; FIG 13 is a detail E)erspect've vi ew of
the punp hamme¥lGB is Asomplan deteil vieyeeth the glip adapted toremoyablycanpeetitheial vi ew of

t he por t fI: ' . - en. al ong |ine
13- 1300F “ebiaf HOling B BB aRHBINYS (RELpDURRRLA of AEDREBANIGER 2, 1T 11
FIG 13B i s a EK%:t9ipaatossisestiondl tieve of thepdiptof FIGS 8, taled ahmigdmelsi ng and -
support assenbly taken along |jne 13-13 of FI 2, showi ng the | ocking
clipinits | oﬁltédo%ég?‘??‘ﬁrﬁ’?“ﬂe&ﬂ \ﬂgwio?tlg “d‘@t"gﬂée$'evat i on section view of
t he punp actua f:. ' Fiep.8- shown positioned in the
punp housi ng; lIbzﬁaGéq li%g%sgéﬁ%g%ewé%hg%&ggrgl ’schematic views showi ng

t hese phases - oFIG.dges atetail sedtionhwew ofithesuppoet shafizonractedite themptoact uat or
flan upon actugtion of th ha r of the present invention, FIG 16
o oy o it g suprat ewrBiy B RRRLEyetios, Sfbs Bl HikEae | on

30 taken @l188@d!position tmlGhbWingithe pdnp hinhffer dctuatér éfthe peéit ipventipRr ti al
section view taken along line 17-17 of Fig. 16; FIG 18 is a

cross- sect i.onaFIG|13viae deiatl prespecsivevirw afcthe aump hammes of Hiedyesent invention;
FIG. 13A is a sectional view of the support shaft and motor housing and support

assembly taken along line 13-13 of FIG. 12, showing the locking clip in its unlocked -
20 position; R

FIG. 13B is a sectional view of the support shaft and motor housing and support
assembly taken along line 13-13 of FIG. 12, showing the locking clip in its locked
position; _

FIG. 14 is a detail elevation section view of the pump actuator of the present

25 invention, shown positioned in the pump housing;

FIGS. 15A, 15B and 15C are detail schematic views showing these phases of
operation of the pump hammer against the pump actuator flange upon actuation of the
pump hammer of the present invention; _

FIG. 16 is a cross-sectional view of the pump actuator of the present invention,

30 taken along line 16-16 in Fig. 17;
FIG. 17 is an elevation, partial section view taken along line 17-17 of Fig. 16;
FIG. 18 is a cross-sectional elevation view of the actuator of the present

invention, taken along line 18-18 in Fig. 16;



invention, taken along line 18-18 in Fig. 16; WO 01/25730 5 PCT/ US00/ 41032
FIG 19 1'WOR12¥bt s-sectional el evation wiew oft a actuatBFT/BFOEAB2pr esent
invention, taken along line 19-19 in Fig.” 16; FIG 20 is a cross-sectional

schematic el evati jew @f. t he,pu nechani sm.ef t he sent _i.nvention; 5
FIG 21 (s a bot U0k P B HERSIPHHAL b BT DL E SHYSO PHE ST Efovabl v
attach the LeSRIONOlaked RO BnealH1 P MgaRsendl y to the nmotor housing and
support assenbly of the present invention; FIG 22 is a top plan detail

vi ew of the mountFIfg 28 pcross-wctonad schematicelep@ionyiew pEthe punpi mecharnismidf vi ew
of the rmuntt;lhng clip of .Fig. 23; 10 FIG 24 is an assenbly el evation of
view of the PEFEPYEIIVRER e and punp assenbly of the present invention;
FIG 25 iss a sectFign 2V iigybatfont plan deRi view 6f e dioustidiple Femadbdittach ae FI G
24, taken along |line 25-25 of Fig. 24, with the punp nmechani sm shown only
in outline; fepevoipgmodylegnd pump gssebiuioghe mator owsiegandowppert avenbdiye thet or
housi ng and assenbly, and the reservoir nodul e and punp assenbly
of the prese’glr?sﬁ%ﬁ@gg t|E°(5lh, taken along line 26-26 in Fig. 24, FIG 27 is a
front and top perEERQRisvetopiphal defail View of SRuQintingrelip bEFignei;punp assenbly
of the present invention; FIG 28 is a partial sectign view of the punp

act uat or nmechani siCaRd ichprrsnesidye desgl vewiot e mountigg iRt Fignddntion; FIG 29
is a partq al secty I LG ; i i f the
preacnt. Mhvent ot CRP bl Akeritly oG iy B BERRBOl TEAde Sid AP 1 1'ey
portion of tdssemblgiofltiepoesentafventioe; present invention; 25 FIG 31 is a

schemati c di agram_of _.an enbqdi nent of the circyit controlling,th
operation of the %Ig‘x-aﬁmiecg%ﬂem%f;%@émfnp ’éleﬁ?‘gg'éfﬁt’a?%‘? BOHIC a2

is aflowec b @Rt 20k i<l SRS isQARaLf the
present i nvgﬁﬁnoﬂ{m%lnqh | G %@”i S ’g'rl\&lrelﬁn% ﬁrEQ%%%%S%aﬁ%ogi crﬂ‘%} agram’'t hat nmay
be used to inpl end@ 26 lsa sediorsviay afitispamsestion ibeeden tiehmotor houskigpnd31. WO

01/ 257396 PCILLSO0 41032 PRTALLER DESER PTHON, GE Tt L ERSTEATER eion,
taken along line 26-26 in Fig. 24;

FIG. 27 is a front and top perspective view of the reservoir module and pump

assembly of the present invention;
FIG. 28 is a partial section view of the pump actuator mechanism and container
20  neck of the present invention;
FIG. 29 is a partial section view of the electric eye sensor installation of the
present invention;
FIG. 30 is a detail front elevation view of the outlet portion of the rigid spout of
the present invention;
25 FIG. 31 is a schematic diagram of an embodiment of the circuit controlling the
operation of the automatic soap dispenser of the present invention;
FIG. 32 is a flow chart of an embodiment of the method of dispensing soap of the
present invention; and
FIG. 33 is an embodiment of a logic diagram that may be used to implement the

30  soap dispenser circuit shown in Fig. 31.



Referring to Fig. 1, an automatic soap dispenser constructed in acecordance
with WRA1RFR8ent invention is general fy designated by RHESHERBA 10,
conprising three major assenblies: a spout and nmounting shaft assenbly 12,
a not or housi ng .ang A [LES Qirrigadul € and punp
assenbly F&as 5eH G e D"ﬁwlf e countert op
18, with hol | owerdifig@eErigS 1 RRGhtonsdiR sbap fispastresdaitigetédinGiegbrdanceapet t ure 22
ext endi ng t hrough countertop 18. Support shaft 20 is fixed to, or may form
a part of thergsent inyertionis gengsalbndesignpted by thenumeral ) comprsing thsemajqry -

countertop 18,.an u endi [ 1 ortion 26,
and a cursﬁsﬁmmlgspe%gp:@ég@/o?ﬁ g%q{gbggﬁ fﬁéeﬁ?}’y ﬂ}laﬁgft?g{l%f%dﬁuég%r? of Fig.
2, a resi hisemblypt add airésefiaipmsdule had perap assembly? 6. OThd svapslispetser 40k t he
upper surface 29 of @countertop 18. The [

d, qf d i tion 28
i ncl udes &howhaeHEEE 0B R Ytk cON ema\)#n\jltaﬂglgﬁe}r% ﬁ‘% Eﬁdegful’ﬂl*é{)&lgﬁl %ﬁ%i 89r 2|) o
through waidhainoBtolish H SREATES: oRtndihd thrdilth BiimlAbpeg Fousing por tion 26
i'ng cover ed

i ncl udes an ope y a transparent |ens 34 15 behind which an
el ectric eye s&npport stsfic2fbisfixaé td, lbr quay Pyrm s pam of)trigid spout B4, whiok inedpdepor t i on
26, as will be explained.. Indicator.Jights | Q. are al so di.sposed

behi nd t@é’ﬁ%“‘p%ﬁrgg'l‘ %{5 aptiag coypt ‘lfn]aé upy ye%’eq  ClSCHOMIE e OIS S o o ¢

"enptyg C %Bﬂiotni 2 anda cHREY ﬁisbéhsfrgﬁl‘g%&i 23, Inth€llngiratkd ebedidRe: 6LKig3B

engages the outer threads of shaft Wien rotated upwardly, nut 38
forces baamedbernipad Rgisdispused beweambase2d of the spout, andjthe upper surfaregd of

engagenment with c rtop 18, t0 firm upt . SPO. : haf nbly 12

to the cﬁﬂmtg??%gé{ntﬁ? B‘E:tgr?ﬁgs#éir‘s‘)ﬁﬁsl éorg‘g)n ?% 1548 deél%aﬁg@ v?é%ﬁ otr‘llﬂgtsgg and the

under si de hﬁffing‘iﬁ'é?hglh% QP tHeBeih QFigUD) thesugh whidhesdap & dispenéd, andiilsbaf t assenbly
nt e

12 is firmy nou fo the countertop to avoid novenent of the spout.
Wien aut oresplained.o Housing pertipar261igcindesran|apgning 3¢ vaveared bya s ieng 34nd

5 I 4 1. rt
Shart 130 HenEA S fFpHe shE SRS Asterith 38 (6. Sfis ol ity BUPERY
8- 13. Nbt gortisad, agwilhbe sxpigioed. Indeawntights (Bigc2rqe alsedispasedrbehiida, punp
housi ng 44 and no d t [ hani ¢ h i ng.46. P ' 44
e udes ATESHFTRLGTS AT SHOR APHAD AT aPdi 3 Sokp esenbir GHIesT GFo B F1 i o
soap is C%Xﬂﬁ&%ﬁﬂ?e!iﬁ?&ﬁﬂ@ﬁmﬁﬂ%h RHDB epgaRs Meloutdt thieadyéfsubft 30. 30 of
Wi

spout 24, as e explainéd. A reservoir, assenbl% mounting clip 48 is
| ocat ed atWhérerotdsed upwardly, putds foses bass 28ofirigid snavt ahryd pedi i intelghtyoi r and

punp serhl.y 16 to uly ' 4 ' ' ' 5730 7
PCT/ USU0/ 41855 eeggtBF éﬁn@’ gc(’c{#%éa rllérrté)c a r%%n%luﬁg"ﬁ’so ?ﬁ%ﬁgg gﬁ%ﬁeu g egé Q% 1[?m)t or
49, gear nRéegintdtop. A lock washer 40 may be inserted between nut 38 and the underside of

countertop 18 to further assure that spout and shaft assembly 12 is firmly mounted to the
countertop to avoid movement of the spout.
When automatic soap dispenser 10 is fully assembled, motor housing and support
25  assembly 14 is removably attached to the lower end of support shaft 20 by a shank clip
42, as will be explained with reference to Fig. 8-13. Motor housing and support
assembly 14 comprises inter alia, pump housing 44 and motor and actuator mechanism
housing 46. Pump housing 44 includes a cylindrically hollow interior 47 (Fig. 2)
through which fluid soap is conveyed from reservoir and pump assembly 16 to outlet 30
30  of spout 24, as will be explained. A reservoir assembly mounting clip 48 is located at the
bottom of pump housing 44 to removably mount reservoir and pump assembly 16 to

pump housing 44, as will be explained.



train 51 and pu hammer 53, which is described in detail with reference to
Figs. 2 ar‘ﬁﬂoo%%)o $, C. A connector wire 50 electrically JUTINEN004103R e
electric eye in housing portion 26 (Fig. 1) to a switch (not shown)
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58 allows wre 54 to be renpvably connected to wire 56 during installation

of autonatic $daB, (Uil pemesetor wire SOrelestrically eonnetts tedleddtiereye in(hovsing hortion
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ctuati of pu mec

reci procal ly I'n passageway upon a ani sm 65. The
portion 72 ofatepolesu242ddymgantopegiag 6 thepbn 8Mough which paop rfechanisohextends 74

of spout 24 t toyi d i el d,arpund the outer _end 70 of i spensi ng tube
65, “hnd 15 précvEier 2 nfp BBt SpBodineis ot A0SR Eumdy Ay SaPEERBHAC e
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openi ng 32 i rexphained, mpuntingsilipgi8poadapted to eelensatdndnd sasurelhold contamer éiong
openi ng 30 of u 30}}03 out, .24. As will|l be explained, the individual sensors
501, 502 (Fi d’ gy %’lgr#ng el ectric eye sensor 36 are adapted to detect the

presence of a userReferfiap@s Figepertiibh BResetichaBlerticaRikwt 6F the titdMbtic foapW t ch to
initiate operation of autonmatic dispenser 10, as will be expl ained.
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base 25 through the spout and connecting with opening 30. When reservoir module and
pump assembly 16 is attached to motor housing and support assembly 14, as shown in
Fig. 2, one end 70 of elongated dispensing tube 68 will move reciprocally in passageway
66 upon actuation of pump mechanism 65. The portion 72 of spout 24 adjacent opening
25 30 is set back from the tip 74 of spout 24 to provide a shield around the outer end 70 of
dispensing tube 68, and to prevent the outer end 70 from being viewed by a user when
the end 70 of the dispensing tube extends beyond opening 30.
Electronic eye housing portion 26 of spout 24 is located above base portion 25,
and opening 32 in front of housing portion 26 extends in a direction facing opening 30 of
30  spout 24. As will be explained, the individual sensors 501, 502 (Fig. 31) forming electric
eye sensor 36 are adapted to detect the presence of a user’s hands beneath opening 30,
and to activate a switch to initiate operation of automatic dispenser 10, as will be

explained. Opening 32 is covered by transparent lens 34.
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rel ative passigewsiyré®. 44 during installation and renoval of container 60. 20

As seen in Figs. 2 and 3,. support. shaft. 20 has external threads 76, and an
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3 and 4, Eassageway 78 includes a wal|ls 82 and 83 forned ’inside the hollow
portion 843 syceatipihplocated abqut ayis 63aandsis gonteally located ia passageway 6, sontainer o

di stance I ; . t. 88.  External
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support st ten@al dfdontmmer 60rti on 84 of shaft 20 al so includes.a channel 90
(Fig.,4) extending the.lepgth_of shaf and cqnpector. wire 50, i ch
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mating internal threads 77 which engage external threads 76, permitting nut 38 to be

rotated and moved upward to engage the underside of countertop 18 and secure support.
shaft 20 and spout 24 against against movement relative to the countertop. Nut 38 is
25  provided with outwardly extending finger grips 80 to provide facile rotation of nut 38
during installation of automatic soap dispenser 10. :
Referring to Figs. 3 and 4, passageway 78 includes a walls 82 and 83 formed
inside the hollow portion 84 of support shaft 20. Walls 82 and 83 are held in place at a
distance from outer wall 86 of shaft 20 by means of separators 88. External threads 76
30  are formed in outer wall 86 substantially along the length of support shaft 20. . Hollow
portion 84 of shaft 20 also includes a channel 90 (Fig. 4) extending the length of shaft
20, and connector wire 50, which extends from electric eye sensor 36 to a clip (not

shown) on the end of wire 50, is placed in channel 90. The lower end of wire 50 extends
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124 is connmémﬁlytla 18 shafD20. aClip 42 isygeperally Uashapel Kavitiy ahperitahoaxd ends
beyond 180 degrees, to 30 apprOXInateI 240 degrees in the illustrated

embodi metft aP‘HH@d?ﬁ%ed@lnééé%I éﬁae@mFssﬁd%@ﬂ 1%, 1¢tp 6p pessiides agharneb 14 facinsq 2.
I I 128,
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flat channel 114, along with bottom 120. As illustrated in Figs. 8-11, sidewall 116 has a

generally greater height than sidewall 118 around the length of U-shaped clip 42, and
each sidewall 116, 118 has a specific contour to enable the clip to provide a removable
25  snap fit to engage and hold motor housing and support assembly 14 to shaft 20,
Each inwardly facing portion of sidewall 116 includes a curved first entry radius
121, a generally flat first portion 122 and a generally flat second portion 124 having a
first end intersecting first portion 122 at an angle. A second end of second portion 124 is
connected to a substantially circular portion 126 which extends beyond 180 degrees, to
30  approximately 240 degrees in the illustrated embodiment along the closed end 112 and to
the opposite side of clip 42. circular portion 126 is connected to a generally flat third
portion 128, which intersects a generally flat fourth portion 130. At the end of fourth flat
portion 130 is a curved second entry radius 132,



portion 130 is a curved second entry radius 132." WO 01/ 25730 10 . .
PCTI USOBPAYAIP  Each inwardly facing pegtion of sidewal PCTHBIUI0R jp 42
i ncludes an entry radius 134, to which Is connected a curved first portion

136 termnating.in.: i . . - ed to ..
a. substanti al | 3”' agﬁ%réﬁllj%rglrrys%%:ﬂg?)Sﬁ%?xml@%}wgﬂﬂ%é?cg%? %‘gf&gﬁé&ig‘&w r(?gﬁllsees, to
appr oxi natighyto34icki Reoagectédia tlrved fifstipbitioh 86 estivithitifg ivi a fkrpngb 188 Thesed 5

end 112 and to the opposite side of clip 42. Crcular portion 140 is
connect ed nub 138 1s eanngeted 1,dsubstantighly ¢ RAetansl 405vhich xendsdieyorch18M4 of

si dewal | . L Y3 | 5 ' si dewal |
Lo s canbioetdo SprbiniaRel 980 dodites if o MUty Bhnodifefi ity BB N

di mensBonendid2 andtif thg oppasitesidefof chp 42 nWircallay péréion 140 ssuwrohaered foar i ng t he.
tops of sidewall 16 118 10 are different. By f .exanpl e,.,and not
of "1 i 1 PO TuR TAReM BEh cahestsdt CBREAAPHHOR 40196 SORHRLY 11 AR SR rodieh a
portion 13@4Q{ proviieUat the bliferiend PRGN AIMIse! y 0. 327 inches, and the radius
R2 of the ci rcﬂl ar portion 140 of sidewall 118 is approximtely 0.502

i nches. The clAgcatdeissercionfigs el lofin thegllubtiated enibodinméng, thedeménsions st h t hat
clip 42 is strong en h to |.d nmot.or housin nd suppor e 14
ogat hor  VPERECARRLRL e fat s gocite Frgmes rtinede Hiil shBRahs PSR 16,
later ab digkegitfefdhtt By HdyQF ek¥Bplal nd€of 1aitatdn inl tRE AlusRatel Bibb&menPiHePEr | Y,
as expl ai ned bel ow. SubSequent to nounting spout 24 and support shaft 20 to

c 03 nt er t opadiss Rriofsirculapportion 26 phidewall bidi is epproximately 05@7dnchestand thousi ng
o PP haife RSPl cirbat Fore R Y6 o BHBLAH Yid RBp ERIFAH T oo thiely The . 1o

mat e wit h ofip@euecdiifosed ofrigiMt Béibld materidicsuchebat ichip 42Ud &fongléppagh ur f ace
of punp housing 44. referring to Fi %Z 12, 13A_and 13B grior t o nmoving
mot or  houdiokhmates housingand suppew asierbi 14 toeetheith S¥PPRIt ek 20aaidhish havehaf t

100, qu P fﬁﬁié&tmmle%@ﬁfldi?@crtfﬁh% hiYow ﬁ?ﬁ%‘a‘ﬁ%ﬁﬂ% ¢ 0¥ fideftriBY | nserting

si dewal | I nt 0 engagenent w th groove I's frrst position,
entry radipnspeplyr 88 exphaidibeldw6 are urged initially over the bottom of

148, ' lip 42 . d porti 136. 144 t0 e th
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A groove 148 circumscribes the outer, upper surface of pump housing 44.

referring to Figs. 12, 13A and 13B, prior to moving motor housing and support
assembly 14 into contact with attachment shaft 100, clip 42 is manually and partially-
 mounted on assembly 14 by inserting sidewall 118 into engagement with groove 148. In

25  this first position, entry radius portions 134, 146 are urged initially over the bottom of
groove 148, causing clip 42 flex and curved portions 136, 144 to engage the bottom of
groove 148 when clip 42 flexes back. The inherent flexibility of clip 42 causes the clip
42 to be somewhat firmly mounted in this first position on the outer upper surface of
pump housing 14.

30 Upon moving motor housing and support assembly 14 into engagement with
attachment shaft 100, the circumferential distance between adjacent splines 102 and
grooves 104 allows the motor housing and support assembly 14 to be rotated in thirty -

degree increments, allowing placement of the motor housing and support assembly 14 to
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groove 108 over stance greater egrees aroun ve 108
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116, 118 respectively. Additionally, circular portion 126 of sidewall 116

25 firmy enghepest gnoowy H08lIBSupporsshpfy dO1(Fighsd)s wad flahpertiony 124, 428 og.tlilon 140

firmy engages r.oqve 148 in r fioysin nd s ort senbly 14 wth a
snap acti on: comztfg?heﬁi?ﬁBVl 0%%?%Vgﬂég'aﬁgp ga‘ﬁr@Xs%%‘gﬁ%‘{ﬂnﬁﬁ‘?ﬂsm 3%0'\938?‘9’ and
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embodiment, circular portion 126 of sidewall 116 extends approximately 240 degrees

around groove 108, although this dimension may vary. With clip 42 in its position
shown in Fig. 13B, flange 150 is firmly engaged between surfaces 154 and 156 of
sidewalls 116, 118 respectively. Additionally, circular portion 126 of sidewall 116

25  firmly engages groove 108 in support shaft 20, and circular portion 140 firmly engages
groove 148 in motor housing and support assembly 14 with a snap action. Thus, motor
housing and support assembly 14 is removably and firmly held to support shaft 20, until
clip 14 is manually moved outwardly to disengage the clip from grooves 108 and 148,
and from flange 150.

30 Motor housing and support assembly 14, which includes pump housing 44 and
motor and actuator mechanism housing 46, when installed on shaft 20 as described
above, provides the driving force for the operation of pump mechanism 65. Referring to

Figs. 1 and 2, motor 49 is mounted in housing 46, and is electrically connected to electric
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actuator 174. . . o .
180 of the actuator against inwardly directed limiting surface 182 of pump housing 44, as

rat ed

seen in Fig. 14. Elongated dispensing tube 68 is firmly lodged in cylindrical opening
184 of actuator 174, whereby dispensing tube 68 moves in reciprocal directions along

25  with the movement of actuator 174. Actuator 174 also includes a downwardly extending
member 186 adapted to allow passage of fluid soap from the reservoir container 60
through the actuator and into dispensing tube 68, as will be explained in further detail.
As shown in Fig. 14, pump housing 44 is provided with an opening 188 in one sidewall
to allow selective contact between pump hammer 53 and flange 176 of actuator 174.

30 Fig. 15A illustrates the condition of pump hammer 53 when the motor 49 is not
energized, and pump hammer 53 is in its full kick back position. Actuator arms 164, 166
straddle upper portion 190 of actuator 174, such that upper portion 190 extends into

opening 172 between actuator arms 164, 166 as pump hammer pivots clockwise around
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act uat or 2974 Mgechaismgs (e |‘-‘§Wieﬁglei mmrchamber?  towspasds whetshy pump
actuator 174 moves upward, and flange 176 forces pump hammer 53 to rotate

counterclockwise back to its start position. Inertia from gear reduction train carries the
counterclockwise rotating pump hammer to the position shown in Fig. 15A.

Figs. 16 and 17 are detail views of the pump actuator 174, showing a beveled

25  form of actuator flange 176, which operates the same as the previously described
embodiment. The external body of actuator 174 includes a single circumscribing thread
192, which is adapted to mate with corresponding threads 193 (Fig. 20) in the neck of
container 60 to hold actuator 174 and pump mechanism 65 in an inoperative position
during shipment of reservoir module and pump assembly 16, as will be explained.
. 30 A hollow chamber 194 is provided internally of actuator 17.4, and a timing shaft

196 extends downward from portion 198 forming the bottom of cylindrical opening 188
(Fig. 14) in which dispensing tube 68 is attached to actuator 174. Tuning shaft 198

comprises four downwardly extending blades 200, which upper portions are attached to
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be conveyiige 200 When abtiator 174 drices pumpipect®isn6 Ddéwid@ard4spring 236 :

compresses as fluid soap is pumped out of container 60, and the spring provides the force -

to return actuator 174 to its upward position upon stall of motor 49, as previously
described. The lower end of pump housing 226 includes a cylindrical bass 238 having a
25  hollow central portion 240, into which a hollow soap inlet tube 242 is inserted. Tube
242 extends downward from boss 238 to substantially the béitom of container 60 with a
space 244 to allow soap to be conveyed from the bottom of container 60 into tube 242.
Stationary pump housing 226 is firmly attached to neck 246 of container 60 by
means of a ferrule 245 which is crimped over outwardly extending flange 250 forming
30  anintegral part of pump housing 226. A pump sealing member 252 is firmly secured to
pump housing 226 at 254 to prevent fluid soap from leaking out of container 60 during
pressurized operation of pump mechanism 65, and during shipment of container 60.

Pump sealing member 252 is circular in configuration and has an internal chamber 256
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for purposes to be 25 explained. Referring to Figs. 21-23, ate 268 of

clip 48 gqmppn@z%, ﬂ&ngq: at inichxpesoﬂatmqmgfz on either side of opening 264, nubs 278,
and circular portion 280 extending over a distance of approximately 180 degrees. The

space between flange 272 and lower plate 268 defines a channel 282, which channel also
extends 180 degrees around opening 264, with two flat channel portions extending to
rear wall 274. A stop member 284 is disposed in channel 282 for purposes to be

25 explained.

Referring to Figs. 21-23, plate 268 of clip 48 comprises a plurality of inwardly
facing protuberances 286 along the rim of opening 262, with spa 288 formed between the
protuberances 286. Friction surfaces 290 (Figs. 21, 23) are provided on one or more of
the upwardly facing protuberances 286 to cause a friction fit between clip 48 and tabs

30 292 on container 60 when reservoir module and pump assembly 16 is installed in soap
dispenser 10, as will be explained.

Referring to Figs. 24 and 25, clip 48 is illustrated unattached to the lower end 260
of motor housing and support assembly 14, but it is to be understood that clip 48 is
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pulsed from the IR emitter 501. Also, part of the IR emitter 501 is a standard diode 509,

much like control diodes 506, that controls the direction of the flow of charge from the
second voltage source 508. Again, the IR emitter 501 is used to provide IR signals from

25  the soap dispenser assembly 10 as a continuous pulse, controlled by the transmission
(TX) and reception (RX) control circuit 510, which is part of the assembly control circuit
503. Also outside of the assembly control circuit 503 is the IR detector 502, which is
physically located in electric eye sensor unit 36 (Fig. 29). The IR detector 502 is a low -
current consumption device, also controlled by the TX and RX control circuit 510, that

30  detects when an object, such as a hand upon which soap will be dispensed, is placed in
the sensing field (i.e. path) of the IR signals being emitted from the IR emitter 501. It is
noted that IR signal emission is well known in the art using standard IR data

transmission techniques. The IR detector 502 has, in this embodiment, a standard diode,
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the sensors to distinguish between an actual user, and other elements accidentally passing

in front of emitter 501. 'When the motor turns on, a signal is transmitted from the motor
driver 514 to the memory counter 520 which is a conventional counter well known in the
25  industry. The memory counter is electrically connected to a switch control circuit 521
that controls three switches, in this embodiment, including a test switch 521, a reset
switch 522 and a counter switch 523. These switches are conventional switches that are
opened and closed to provide discharge of electrical current to ground depending on
which operation {e.g. testing, resetting or counting) is needed. Using the switch control
30 circuit 521, and in conjunction with the motor driver 514 and TX and RX control circuit
510, the memory counter 520 keeps track of the number of cycles (i.e. times soap is
dispensed) and sends a signal to the LED driver 525 and tone driver 525 when a certain

number of cycles have occurred (e.g. 960 or 1200 cycles) so that an indicator light



25 industry. The nenory counter is electrically connected to a switch
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with a st diidse tegulapars SOderearsed toreoutral the apoupfeaf|vpltage transmitted to the circuit
503 and are in electrical connection with a standard capacitor and ground to properly

regulate the voltage needed by the circuit 503.

25 1n use, the embodiment of the soap dispenser circuitry 500 of Fig. 31
continuously transmits IR signals from the IR emitter 501 outside of the soap dispensing
assembly. When an object, such as a hand, comes within the sensing field or path of the
IR signals being emitted from the IR emitter 501, the IR detector 502 receives pulses
being reflected by the object and sends a signal to the receiver circuit 513. In the

30 illustrated embodiment, when three continuous pulses have been received by the receiver
circuit 513, the receiver circuit transmits a signal to the motor driver 514 which in turn
activates the motor 49 to dispense the fluid soap. The amount of soap being dispensed is

monitored by the memory counter 520, which works in conjunction with the tone driver



regul ate t.he voltage needed by the circuit 503. 25 in use, the enbodi nent
of the soaPOMIZfBAser circuitry 500 of Fi ?9 31 continuouskgTSeMING2 S | R
signals fromthe IR emtter 501 outside of”the soap dispensing assenbly.
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conti nuous pul ses FRav23 beewrieecbilagambyevwsf aneododiment of the logic 58 to towrol
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conjunction with the tone driver WO 01/25730 19 PCT/ USQCQO 41032 "to audi bly
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enbodi ment of the nethod of dispensing soap of the present invention. In
FIG 32, two depistedindlave chart BuFleweshert A beginsiaf sap 6AQbY replacis theibottinéPhod of

et hod.of U eppedthfe HREIoEh £ be fpfsdt \Rlde s K2R iipBafie SERRHY e RrBlerl 00
cycl es depi cineehtion. f Thete Bhar reqiBrentdnothiactha bbttld bbegmpletely filk efxossl Gubynly

repl aci ng the bottle 60 10 containi n&%he soap tgo be dispensed using the
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assenbly. A rE&E31bhotérowliich tskdene gussdpeidi2aR ecall ¢jmt Bklmemoryasantet B20 kexpor y

counter 520 of FI 31 to zer ich is dpne at step 542. Recall that the
remor y olint eiekal et of Yl bmimbes HEHTBR o8t SCYTREGH) LSt bigrelof
times soap i stodhSRABABYIr PRAFRE IS vheSh 888in mifbdri cyQBEne b¥&rred4e o B>
31) when a certain nunber of cycles have occurred (e.g. 960 or 1 00

cycl es) so t hert124A cielelf) sathat an inglnatesdight enatart (ee. gy whenawing speades Tl G507

of FIG 31) be act.ivated.to,signal that the soap di nser t . .be
Cefilled. I n SPadaebiyat &sie BelE soinBioeb dBF e CDBY Tl B2 5.0
has been r epl @atbr 4 reket sinteitHe baRleld: ep 590 Rilched repideed ittt full Sbitlel inl shef | ow
chart A, 4t step 543, a nunber of primng punp actuations, for exanple,

four, are&Opergmehadimentn order to raise the soap fromthe container or bottle
up Still in flow chart A, at step 543, a number of priming pump actuations, for

example, four, are performed in order to raise the soap from the container or bottle up
through the soap dispensing tube 68. Various embodiments may be used to achieve the
priming pump actuations. For example, in one embodiment, the self-priming pump
25  mechanism 65 previously described may be run four times to raise the soap from the
container to the dispensing tube 68. In alternative embodiments, the dispensing tube 68
may be manually pumped by a user to raise the soap to the tube 68. Alternatively,
additional pumps may be added in other embodiments to achieve the number of pumps
needed to raise the soap from the container or bottle to the soap dispensing nozzle. Then
30 atstep 544, the Jow bottle LED driven by the LED driver 529 (FIG. 31) is turned off
since a new bottle of soap has been replaced at step 540.
Flow chart B of FIG. 32 is a flow chart of an embodiment of the steps of each

cycle (i.e. each time soap is dispensed) that occurs when soap is being dispensed. At
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alternative enbodi nent s, a/et fall within the scope of the clains bel ow '
Figs. 24, 25, 27 and 28 illustrate an embodiment of the reservoir module and

pump assembly 16 described previously and adapted for use in automatic soap dispenser
10. The soap inlet tube 42, pump mechanism 65 actuator 174 and dispensing tube 68 all

25  form a unitary assembly that is discarded when the container 60 has been emptied of
fluid soap. Therefore, a new pump mechanism 65 and tubes 68 and 242 are furnished
with each replacement module 16 installed in dispenser 10. In the present invention, to
provide ease of installation of module 16, as will be explained, dispensing tube 68,
actuator 174, pump mechanism 65 and intake tube 242 are all aligned on a common

30  centerline, show by the numeral 64 in Figs. 2 and 24. Thus, when modules 16 is rotated
during installation and removal from motor housing and support assembly 14, all of the
elements comprising reservoir module 16 rotate smoothly and substantially frictionless

in their respective housings and passageways. This is of particular importance with
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operation of actuator 174, to provi nt'ages described bel ow in
conj unct i on witwed indFig e isanitateddfy praGdmgtao mppropritelysizdid spatse2? i 0. The
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installed over lower portion 94 of support shaft 20, with connecting wire 50 extending

through the central opening of nut 38 and lock washer 40. Nut 38 and lock washer 40

tightly abut the underside 33 of countertop 18, with spout 24 being previously rotated
25  such that outlet 30 of the spout is directed to the sink bowl.

Motor housing and support assembly 14 is then attached to support shaft 20 by
placing interior portion 106 (Figs. 2, 7) of assembly 14 over attachment shaft 100 such
that splines 102 and grooves 104 mate along their respective lengths. Prior to this step,
sidewall 118 of shank clip 42 is partially inserted into groove 148 on assembly 14, and is

30  held in the position shown in Fig. 12A. When installing assembly 14, motor and actuator
mechanism housing 46 may initially abut against the underside of the sink bowl, or
interfere with undersink plumbing or other hardware, fixtures or wires. This problem, if

it occurs, can be relieved by removing assembly 14 from attachment shaft 100, rotating
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the outer_end 70 of dispensing tube 68 with the centrally di sposed
Container 60, with dispensing tube 68, actuator 174 and pump mechanism 65 attached, is

moved upward, feeding dispensing tube 68 into passageway 66 of spout 24. Container
60 continues to be moved upward until top surface 180 (Fig. 14) of actuator 174 abuts

25  limiting surface 182 of assembly 14, preventing further upward movement of container
60. At this juncture, dispensing tube 68 is fully inserted in passageway 66 of spout 24,
and the tip 70 of the dispensing tube extends out of opening 30 (fig. 2) a short distance, .
such that tip 70 of dispensing is hidden by tube 68 is not visible to a user by indented
portion 72 of dispensing portion 28 of spout 20 (Fig. 30).

30 As reservoir module and pump assembly 16 is moved upward, tabs 292 on neck
246 (Fig. 27) pass into opening 264 in mounting clip 48, with each tab 292 moving
through spaces 288 formed between protuberances 286 until each tab 292 is adjacent .

groove 282 in clip 48. Asupward movement of container 60 is haited, container 60 is
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automatic so | spenser 10 is jniti d. by a user i rting his or her
ands. under _quzREReRD geeh At 187 sneteE: The desfiusiiine APRlel ehepefs Prehe
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actuator notor 49. Reduction gear train 51 drives pu hamer 53 in a
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actuator flange 176 (Fig. 15B) and drjve actuator 174 downward, as vi ewed

in passageway 66. "In the illustrated embodiment, the tip 70 of dispensing tube 68 remains
outside of opening 30 in spout 24 in the withdrawn position.
As actuator 174 moves downward under the influence of pump hammer 53, a
25 measured dosage of fluid soap is dispensed from tip 70 of elongated dispensing tube 68,
even as tube 68 is moving to its withdrawn position. Referring to Fig. 20, pump
mechanism 65, in the illustrated embodiment, is a self-priming pump in which the pump
mechanism and dispensing tube 48 are filled with fluid soap prior to actuation of the
pump mechanism. As actuator 174 moves downward, pump mechanism 65 forces
30  upward the fluid soap in the pump mechanism, and compresses spring 236. Ball cocks
206 and 232 move upward, causing additional fluid soap to be advanced through inlet
tube 242, past ball cock 232, and into chamber 218. Ball cock 206 rises up, but its

upward movement is limited when ball cock 206 abuts landing 204 of timing shaft 196.
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during soap delivery, causes punp chanmber 218 to expand as the di spensing

t ube 68 rcégapnings of heskapdispemserout | et 30 in the spout 24. The conbi nati on .of

t he expansi on Qf tion.of t dlspen5|ng'
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woul d ot herwi.se drip do after the main spap delivery fupction., This rmde
of oper atfRtgn %‘bﬁﬁ’é \M}Qﬂﬁ Aisplossdy eP%‘ﬁ?tH’Hé”aé&PlleH')éﬂ o besheapleingbe and.

principles of the invention and practical application of these principals to enable others -

skilled in the art to best utilize the invention in various embodiments and various
modifications as are suited to the particular use contemplated. It is intended that the

25  scope of the invention not be limited to specification, but be defined by the claims set
forth below.



cl eanings.of the soap dispenser. The foregoing description of illustrated
enbodi ment WXOEABY nventi on has been 20 pgesented for pur BESAS0041032
description, and is not intended to be exhaustive or to limt the

invention to .S di scl osed. The descri qillm“m ﬁl’ ﬂu to
best explain %’ngtawg?w& the invention and prissdn f Ml on of
these principals to enable others skilled in the art t§ bbst"utdli*ze the

invention in various enbodipents and various mdifications as are suited
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the invention not be |ijm .1l I ' t he cl ai ns
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111111111511 1di¢plehsihg d¢stend Ishidichnfainefhaeigg b cémral axiodnd £tdpqrorden;aut omat i ¢ di
nsing systemconprising: .a _container adapted to haold fluid material to_be
di spensed by the SAIAPSHBIFIR Hif 1D BORID of helFoRigineR SHARDAATE iRpatedoanthe senteaki s
and a top porikomm@Bodagst ure in the top portion of the container, said
aperture |located on the central axis of the container; a fluid punp
mechani sm nount ed on sai fiiid ppmp ondchanismimmmted oncaidabpportioniofsald sputsimdr i n

alignment with said aperture; and 10 a delivery tube attached to an upper
portion of sd&™d ‘ﬁ‘?pBF%IB& TR ¥ aédrﬁpe%edmﬁf{el i very tube di sposed in

al i gnnentjgwi t h the cent e i ; ; : oi r nodul e
of clai mll0 wherei n sai dggéélr%%&%tﬁggﬁtg%g{&gﬁfggjt%géﬁn%fgam%%&mgr voi r of

cl ai m 1 wher ehechgaiisnt, $didideliverntuberdisheseil smaulignoientteith e ceatralxisarf thavi ng a
flange, said flange di sposed off center relative to said central axis of

t he cont ai ner®® "™ he reservoir nodule of claim1 wherein said fluid punp
nmechani sm includes an ‘Betraric mbigs ofltIGRe N Wdsrefdast ddlives; fiB4 Bl dlcHgafeiom

sai d container through said punp nechanismto said delivery tube upon
actuation of said unp Thedrservainefiplaimal whergintsaidifbid pemp meshanisre incides apdul e

{1 ui o ot or | are it pEAhg o 3RbLE NN daRie MIFReTof LR B R Rl GRE A0,

portion of sahelcaghinat or and to said centrally disposed delivery tube upon

actuation of said actuator. . , .. . .
4, The reservoir module of claim 1 wherein said fluid pump mechanism

includes an actuator which dispenses said fluid material from said container through said
pump mechanism to said delivery tube upon actuation of said pump mechanism by said
actuator.

5. The reservoir module of claim 2 wherein said actuator includes a spider
element permitting fluid material to be advanced from said pump mechanism through a
central portion of said actuator and to said centrally disposed delivery tube upon
actuation of said actuator.

6. A dispensing mechanism for fluid material comprising:

a dispensing spout;

a housing operatively connected to said dispensing spout;

said houstng adapted to removably receive and hold a reservoir module in
5  communication with said dispensing spout;

said reservoir module having a central axis,

a pump mechanism and delivery tube mounted on said reservoir module

in alignment with said central axis.



6. A dispensing mechanism.for fluiggnmaterial conprisi ng: a di spensing -
spout WQOMSEM ng operatively connected to said di spensFREUSPUNOS? sai d
housi ng adapted to renovably receive and hold a reservoir nodule in 5

conmmuni cation i th Fié disptinSingRséchniSIAUSclaih @ WheéreinehMdUelivedbeishavi ng a
central axis, a punp nechani smand delivery tube mounted on said reservoir
nodul e i $ispasedy digpensing speutoehnn,said rgsereoir pyodule/ipheld by zaid hogsing/SOO 41032
7. The di spensj ng [ sm.of | i ' lve is .
di sposed in Sabd ﬁ%ﬁ%ﬁéeﬁﬁ?ﬂga‘aﬁ’%ﬁéﬁ’fs al gr‘gl%%%\k}g?‘{raeﬂ#oﬂci’u‘ﬁ’écl‘faggﬁ’el d by

sai d housinclgdes gh achlatordbs gedersively actedimgi saith priinpcmachaniémyher ei n sai d punp
mechani sm i ncl udes agg ct uatgr for sel.ecti Vetlﬂé activating said ,purg)
mechani sm said del YEISIVERLUOHHPVING A {neTameRtabamaynt fom a Jrst POSIHPA L9 ¢ gt

POSi ti 0N deBorl pRRicAWhedsaid piifp WMaEKhnDd 1§ eHiaRdgTeChani smis actuated. 9. The
di spensi ng nechani sm of cl-aim8 wherein said punp. nechanism includes a

bi asi ng el emerfl.. t o Thst dispensiagdnetbinismgrof clairh @ whereinissidfpump mpdwnisimon i n sai d

di ' t,. et f i on, of sai. . mechani

T PThe. dRERERA vHSRE eRERRLR i it AR AP bPE N, S B AOEP R Ldoe ot

| east O_HGdimlh&iﬁQBﬁ&ith}&oﬂﬂ&nﬁﬂeﬁgﬂﬁfﬁeaﬂﬁxh@dd of dichasEthetiin®tial groove at a
a

| ower end of said housing,. i rst. openi ng di sposed adj acent said internal
groove; said réser vbiedigpsasing meshenismof glaim Savherein sgid diousing ingludes ahd
opening i . tiagn. e P PLET ' openi ng
di sposed lgar\S?gééjgorle%P %t%'cﬁlgg %llrg'%m?e&%nglﬁnggﬁhxéégérétre{/ﬂc%?g%%%E eﬂ@?%@c{'ﬁf by said
housi ng. shid holisiagda fipse operige dispdsed adjateaft ssitl antenaDgrobes;ei n sai d reservoir
nodul e i ncludes a neck port i on adj acent si\igl secgnd o&eni ng;.at |east one
fl ange el ementS2EhAeEsTyRIR Fogy isingagrentaliydiseasgd sesond grening i 9Py at
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di spensi nghemesaitaneseswoio moduleiisrhdld bywhidrtmusingai d i nternal groove in said
housi g, 1ncluige tolegel.ong deituen d mtouing s e augh o sl
nmodul e r ghéthdesar feek pottibn ddp¢ent did second opening; : :
at least one flange element extending outwardly from said neck portion,
10 said at least one flange extending into said _at.' least one groove of said
housing to releasably hold .sl_,aid reservoir module to said housing.
12.  The dispensing mechanism of claim ll,whi:réin said internal groove in
said housing includes .at least one downwardly extending sldt through which said at least
one flange moves when ihstalling or removing said reservoir module relative to said
housing. _
13.  The dispensing mechanism of claim 6 wherein said delivery tube is
extended into said dispensing spout when said reservoir module is installed in said
housing, and said delivery t;.lbe is withdrawn from said dispensing spout when said
reservoir module is removed froﬁ said housing. '
14.  The dispensing mechanism of claim 6 wherein said reservoir module
includes an actuator flange operatively connected to said pump mechanism to selectively
actuate said pump mechanism; ' -

Iy



13. .The diyg, ' jﬂ B’VMHM ﬂlltlm m @wherein said delivery tube is
ext ended i ntagﬂ?g?g i l’ H when said reservoir n&ﬁf’gsq%%mstal | ed
in said housing, and said delivery tube is withdrawn from said di spensing

spout when said reser veiid housigl igclidesraaiiive etkchimish Sperdtivedy Sbriected 4o salde
di spensi ng nechani sn%gf_ claim6 wherein said reservoir nodule_ includes an

actuat or f| anB¥mBFEFBANISR ASruRian Said dEve mechanise HawiBe seid Pumpsnechanism| astiatare| v

actuate said ISP I . Il ¢c L Ms W
01/ 25730 111198 kf’???‘:aftmfidﬁ}lé’%%ﬁ‘%éﬁa%T{’f‘ILB"CW dJE (%ﬁlL sai d housi ng
includes a drive mk&hanihsmethrel afidispehsing-fuid scdpefilorh @n a8iothakiv §Pap disgeasirs m
actuator, said drive neg?(ggpésm noyi ng sail % punp .mechani sm actuator upon
the det ectd on"Bf"& hEPPh Bsipg t e goypbly lsPﬁ%eddP§§§_€ﬁB‘?‘-}‘pganﬁE"_éhh¢1F% 15.
havi ng. a_spous ARG TRV « uiylimoARRehl AIRY6 WP TRbLiraAA0. MREROET |
fluid soap compisirgthhatepnofia punp nechani sm attached to said di spensing

tube, the nmethod conprissing the steps, of. a) sensing the hands of a user;
b) activating the punp ??echa%?f‘%ﬂ%ﬁ’ﬁgﬁn §i‘¥7§r’the hands to expel 10 fluid

soap from the dispensing tUbﬁ:ﬁvﬁ}ng'fRé’bng;t) H&@h&is’i’rpt@%bz{ fsihg'BR HafldProldxpel!

direction relative to the spout Uupon ivating punp” mechani sn " and d)
nmovi ng t hé di Byéseamfjomubedispensingithend direction relative to the spout

upon conpletion of the 5t €p n%vir?gc Eﬂe\ﬁ?stplerrl]s?ngt Rxge b'a Brest ﬁgc%gh SrcrepativleSto the spout
upon activating the pump mechanism; and
d) moving the dispensing tube in a second direction relative to the

spout upon completion of the step of activating the pump mechanism.
15



