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rel ates generally to automatically operated devices for repeated

di spensing fluid material froma replaceabl e reservoir, and nore
particularly to a fluid dispensing apparatus and net hod whi ch di spenses
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of exarrpl %qrggwever t hese devices do not incorporate structural elenments
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that desir y provide consistent operation, ease of installation and
repl aceabi | i t ylt issglgle resiwired tat opuntenrmounied fled spap dispensep0ibpublic washrooms

include a soap reservoir that is readily replaceable when empty, and is inexpensive to

and

manufacture and maintain. Therefore, it is desirable that the soap reservoir include a
container that is easy to install in association with the permanent elements of the soap
dispensing fixture, is held fast to the fixture, and is easy to remove from the fixture when
emply, and functions in coordination with the operating elements of the fluid soap
dispenser.

It is also desirable that a soap reservoir include a fluid soap delivery system which
ensures the delivery of a uniform measured dose of fluid soap to a user upon each
automatic actuation of the fixture. The reservoir and pump assembly may function as a
unitary device to deliver consistent measures of fluid soap from the reservoir to the user.

Several automatically operated washroom fluid soap dispensers have been
developed, as disclosed in U. S. Patent Nos. 4,967,935 (Celest), 4,938,384 (Pilolla),
4,921,150 (Lagargren), 4,722,372 (Hoffman), and 4,645,094 (Acklin), by way of example.
However, these devices do not incorporate structural elements that desirably provide
consistent operation, ease of installation and replaceability, and low cost of manufacture.
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fluid soap dispenser fixtures. Accordpng to a first aspect of the present
i nvention, there is provided a reservoir nodule for insertion and renoval
as a unit froma fluid dispensing, the reservoir nodule conprising: a

contai ner adapted to hold fluid material to be dispensed by the dispensing
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spout, a dlspenS|ng t ube anany di sposed in said spout, and a fluid soap
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second direction relative to the spout upon co on of actlva
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having a pump mechamsm attached to said dlspensmg tube, the method comprising:
sensing a hand of a user; activating the pump mechanism upon sensing the hand; in
response to activating the pump mechanism, moving the dispensing tube in a first
direction relative to the spout to expel fluid soap from the dispensing; and moving the
dispensing tube in a second direction relative to the spout upon completion of activating
the pump mechanism.

According to a fourth aspect of the present invention, a reservoir module for use
with a fluid dispensing system is provided, the reservoir module comprising: a container
defining a longitudinal axis; a pump mechanism defining a centre and coupled fo the
container; a pump actuator defining a centre and coupled to the pump mechanism; and a
delivery tube having a lower end and defining a center and an axis that follows the centre
of the delivery tube, wherein the delivery tube extends at the lower end from the pump

actuator and the longitudinal axis of the container is aligned through the centre of the
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delivery tube at |least at the | ower d of the delivery tube. According to
a fifth aspect of the present invention, a fluid dispensing systemis

provi ded, the system conprising: a reservoir nodul e having a container, the
contai ner defining a longitudinal axis, the reservoir nodule further
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delivery tube to be readily extended axially through a curved, rigid dispensing spout
mounted to the countertop, and the delivery tube can be readily rotated for ease of
-movement in the dispensing spout when the unitary reservoir container, pump assembly
and delivery tube assembly are rotated during installation of a new, full reservoir
container.
The pump assembly may provide a pump actuator mechanism which may
comprise a laterally extending actuator portion of the pump assembly, which may permit
the pump assembly and delivery tube to be mounted centrally with respect to the axis of
the reservoir container and the soap dispenser fixture elements. The pump activator may
be controlled by a battery operated drive mechanism, which may be 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.
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developed during the dispensing operation, and may be flexible enough to move
substantially frictionless relative to the interior of the dispensing spout.

The motor housing may mount to a shank extending through a countertop, such
that the housing can be readily rofated away from the underside of the sink bowi, and
away from plumbing fixtures. This may be a result of the central mounting of the operative
components extending from the reservoir module, through the motor housing, to the
entrance to the dispensing spout.

Indicators may 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 may advise when the system's batteries
are low.

BRIEF DESCRIPTION OF THEDRAWINGS
FIG.1 is an elevation perspective view of the automatic soap dispenser of the
present invention, shown mounted in a washroom countertop;



FIG 2 is a sectional elevation view of the automatic soap di spgpraeinef
Fig.1, taken along line 2-2; FIG 3 ig an enlarged detail sectional Vview
of the rigid spout and t hreaded shank portion of the automatic soap

di spenser of FIG | and 2; FIG 4 is a cross-sectional view of the threaded
shank portion of the present invention, taken along line 4-4 in FIG 2;

FIG 5is a fr l.eval l i f the rigid_spout. and s ort shaft, of
the automati C%E(g)'ag I%?és%%cﬁggéﬁ %%Y'aﬁ'ﬁg vb?vgsoéﬂlge iaH@g?ﬁ 'Foﬁ?ﬁapl'—‘#%nenéeri gpglg.t
cr oss- sectdkenalongilioe/2e2; t he connecti on between the support shaft and the
not or housi ng enbl. .aken. al o line 6-6_in, Fl L FIG 7
Is a detail se? |'o"§ﬁ%5$’g\%vﬁ[8®%?h Aé%ﬁqch‘gq:??é’@l’@’n%@ﬂ?6'&"1?%?%@8'3(1 lﬂﬁgacéqﬂzj and
not or hougbrign ahthesawppoatic swap eidpeysarfof FiR1@and2ent i nvention; FIG 8 is a
top plan detai [ f the cli d t(ﬁdto re ably, connect. t he not qr
housi ng and su%b%’r%%%s%%?? (ftgﬂ?ﬁg'g@u p@?tthg%g% Sg'f’le RRU9neYhE RESMNL i on;
FI G 9 i sirxestiars saskep@tdngriak 44 eVFIGE 2t he clip of FIG 8, taken al ong
line9-9; FIG ES m pl.an detail, view of the clip o I 8,
FIG1l is a pefi%eétlls\a/%q&m%leo l'?rhev'eé“f % 187 reispgut %’?%SUEWI isgafgcget@?i onal
vi ew of t hetopatipeoap dibpérisenatthaptasentiovsritiog; and support assenbl yt aken
along line 12- . F g ] t | ocking clip in,its unlocked
position; FIG %E"ﬁ 1354 gfogég?%gﬁﬁ ﬂ%\"é\?v%b% C‘%WH‘S"@U\O%%W?%H%?“F’QRH Sﬁﬁ&@f’d
housi ng athé moippbousingparskstppyrttiakambig| taken dlomelifk2s-62h BIG.Rt G 2, showi ng t he
| ocking clip ipts.l Ltron. .. Fl G 13 is a. detail rspective view
of the punp haﬁ%rﬁ'gfaogﬁgygg‘g%bh@%{ H(/tgﬁtscp;l&efdgcqglnéu%ibq%\geﬁ%& PPOt BG4t i on
sect i on vineterdiousing apdspprnct assemblyadf thepreperddmmntion;nvent i on, shown
positioned in i nQ:y F 15A nd 15C are detail schematic
vi ews showi ng [:E%'sdglgp 8@@&4’%04&“0‘5%@ thnCI'Bia%gﬁggﬁ%%"Wgﬁ&ecpnﬁ i Pole
punp act ubeusing érchsuppogaaseobly it thersupport bleaft gfiing pleaemenvention;ne pr esent
i nvention; FI i r - We | € u ctuator of the
oresent 1 nvent a0 Bfeft BRIoRA e ey § W Ml degst oL O]
el evati on, par FiGI10deatbiosom\ilavdetaik dawalf teglipiohBIAB; 17 of Fig.16; FIG 18
I S a Cross-secj ' ' h tglator of the present
i nvention, ta 'e‘%?ﬁ So.nggr}é?él&etﬁggﬁé%gﬁtﬁg fillhjgOef FT%’;éI’FI G 19 is a cross-sectional
el evation vi ewrl3. tAeisacsantiongl visw ohthemuppenh shafhashnabor, housklgemdasuppart | i ne
19-19 in Bdmplytakeh along line 12-12 of FIG. 2, showing the locking clip in its unlocked
position;
FIG. 12B is a sectional view of the support shaft and motor housing and support
assembly taken along line 12-12 of FIG. 2, showing the locking clip in its locked position;
FIG. 13 is a detail perspective view of the pump hammer of the present invention;
FIG. 14 is a detail elevation section view of the pump actuator of the present
invention, shown positioned in the pump housing;
FIGS. 15A, 16B 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,
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;
FIG. 19 is a cross-sectional elevation view of the actuator of the present invention,
taken along line 19-19 in Fig. 17;



1 June 2004 FIG 20 is a cross-sectional schematic elevation vi ec%ohhe
punp nmechani smof the present inventigpn;, FIG 21 is a bottomplan detail
view of the nounting clip to renovably attach the reservoir nodul e and
punp assenbly to the notor housing and support assenbly of the present
invention; FIG 22 is a top plan detail view of the nounting clip of

FIG 21; FIG | of the unt L N of .FIG
21: FIG 24 i s%gt?m %Sgeaﬁgﬁ%"g%ég\?é@lsgﬁérgfd.%éé Vetiop il of ety ﬁ‘eﬁbﬂ‘?i‘@ %nd
punp assthexgirgsat intvhetigey esent invention; FIG 25 is a section view of the
reservoir nodu o Ry 24 tak n.along line 2 5 of
FIG 24, with F ieReliplc %‘Qﬂiﬁﬁﬁ%ﬁﬁ'%‘%ﬁ@? mRunHg) RS rfvabh R 178
secti on vieseneir médile ant painp assdreblwee thet etombibosind and lsugac&hahsemwmthe
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FIG. 28 is a partial section view of the pump actuator mechanism and container
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;
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 exemplary schematic diagram of the soap dispenser circuit shown in
Fig.31.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENT

Referring to Fig.1, an automatic fluid soap dispensing system constructed in
accordance with the present invention is generally designated by the numeral 10,
comprising three major assemblies: a spout and mounting shaft assembly 12, a motor
housing and support assembly 14, and a reservoir module and pump assembly 16. The



fluid soap dispensing system 10 is shown nounted on a sink COWQhﬁkEﬁB%B’
with a support shaft 20 extending thr%ugh an aperture 22 , where the
aperture is disposed through the cou ntertop 18. The support shaft 20 is
fixed to, or may forma part of, a rigid spout 24, which includes a base
portion 25 abutting countertop 18, an upwardly extending el ectronic eye

' i a curyed di spensi ortion 28 In the illustrated
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t he spout shaft 20 @xtendingkrougis anfapedu22Df whire the wpbruriedp disposddthréughetheend
of the cur, l?rg 'g sl%ensi ng portion 28 includes an indented outlet 30 (FIG
1) having é %(%H opening 31 therein (Fig. 2) through which soap is
di spensed, as Whelsupporexpafa20dsl fixddb tes iongngoforinan paf df ne rigidesporn 2ap&hichg 32
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hosanbly 16 Cor AP ritpthf. FRARa"FBETETR of LPGromt ine ik iRt PBjer” ™
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pur. hous s SeahSTRe B ¥7 §B4RLs 1ot d AR b erBdeReTRATRS SPiniedchii € dhnei ng
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in Fig. 2that ke wpolr anthdhalt tasaemblynt hadirein tmoustedgtodthei calntetep foa anwit or

49, a gea ' t 5,51 and a punp hammer 53. The operation of the
punp ha%p@@gﬁgdﬁ&%@f %d in detail with reference to Figs. 2 and 15A,

B, C. A swi t chTeemotasihouging end sugitt assefbly. 148donmmises oneralia, 4 pemppeusingon of
the mot or 449 nArfeRbNGhd Yetdr® maBhdrfibd: ndushy 262 M housing 44 includes a
cylindrically hollow interior 47 (Fig. 2) through which fluid soap is conveyed from the
reservoir and pump assembly 16 to the outlet 30 of the spout 24, as will be explained. A
reservoir assembly mounting clip 48 is located at the bottom of the pump housing 44 fo
removably mount the reservoir and pump assembly 16 to the pump housing 44, as will be
explained. Moreover, when the fluid dispensing system 10 is fully assembled, the motor
housing and support assembly 14 is removably attached to the lower end of the support
shaft 20 by a shank clip 42, as will be explained with reference to Figs. 8-12.
As may be seen in Fig. 2, the motor and actuator mechanism housing 46 includes
a motor 49, a gear reduction train 51 and a pump hammer 53. The operation of the pump
hammer 53 is described in detail with reference to Figs. 2 and 15A, B, C. A switch control
circuit 521 of Fig. 31 may control the operation of the motor 49. A connector wire 50 (Fig.



1 and Fig. 4) electrically connects the electric eye assenbl y13ﬁng%bﬁ1e
housi ng portion 26 (Fig. 1 and Fig. 29) to the switch control Circurt 521
(Fig. 31). As seen in Fig. 1, the flui® dispensing system 10 al so i ncl udes
a detached battery pack 52. The battery pack 52 is electrically connected
to the notor and actuator nechani sm housing 46 through w res 54, 56.

At t achment1 connect t he
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Wi | nmovemeekarisrocdl kytends t (Bigpay slagecijusi@tado embadiment,i the aintdihe p0INp
s set bagimneRlf shASSLuBnd i osRlar e B Sasind B It c5aRer B RlscPuled on 72
provi des aroshd ekid G dsndll belhexplaired, dredmdintinh dihelsdis Heleptedtg relebeathBand he
I ndent ed | V, he tube .end,70 from being viewed by a
user vvhengé)c{'iﬁéél?ﬁ%‘é%%ér@r‘}ﬁﬁ%f%éﬁ%%%E’gﬁ%g g‘lﬁbe 68 extends beyond the
ispout gpeni ng B;ferrgtgeta F@ni Z; whyieh lio s sediopalr Vérﬁq:alzxﬁz\.gqutﬂ\fe a‘”?“a?“zﬁ“'s.
ocated a ] , an LN i,n front o ousi ng
borti on ouoSsgr BudRRonoliiblz 20 £, 108 BRuPRERA qlfeb kiRl bagiagPRE 50° o
t he spout 6@ &xteadingifiom the kasel 26 thealight the spowli 24 thuednnestewmitiote spout apedng | R)
emtter 5 ' g .electri e sensar . 36 are
adapt ed t%l‘?gﬁ %’ﬁ:[ﬁ e?%égﬁégbgﬁg%% %m?éé?g‘se%@ﬁgg ’So%tﬁaé:h?ﬁ?? ﬁé '38%’{1 oﬂﬂ%i ng
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mechanism 65. The indented outlet 30 includes an indented portion 72 that is set back
from the spout tip 74 of the spout 24. The indented portion 72 provides a shield around
the tube end 70 of the dispensing tube 68. The indented portion 72 may prevent the tube
end 70 from being viewed by a user when the tube end 70 of the dispensing tube 68
extends beyond the spout opening 31,
Electronic eye housing portion 26 of the spout 24 is located above the base
portion 25, and an opening 32 in front of housing portion 26. The opening 32 extends in a
direction facing the opening 30 of the spout 24. As will be explained, the individual
sensors infrared (IR} emitter 501and IR detector 502 (Fig.31) forming electric eye sensor
36 are adapted to detect the presence of a user's hands beneath the spout opening 31,
and, in response, to activate a switch to initiate operation of the fiuid dispensing system
10, as will be explained. Opening 32 is covered by transparent lens 34.



1 June 2004 The surface of the internal passageway 66 is conpqgﬁﬁﬁgipg

snooth material to provide a substantjal frictionless path for erment  of
t he el ongate dispensing tube 68 in the passageway 66, during installation
and renoval of the reservoir nodule and punp assenbly 14, and during each
actuation of the fluid soap dispensing system 10. In addition, the radius
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engage t neShSAE R A5 chifer Bt o i hReRpPE il SnBFtocnar
20 and t has wjldaet explaimerhitines tubeBBamiates incthatpiassadewaly 66 aboatitieeddnoal s gThe
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out er wal fengwabdf thdeorshingnt6(R0 by neans of separators 88. The external )
threads 76 are Ent tially.alon he | engt
of the supportAg g%%fﬂ' E@S gﬁga%ﬁ'ﬁ%%&&f?l&gﬁygjhﬁ ep% n%ﬁ r]e?dg‘é’&,a%ctan
i ncl udes iategielipassageday Fddhroayh whichehe iefggateadispEnging tolfe 68 extehad.tTh2tuas a
path to r ] | e e sensor_36 to a
Cli p (ot "3 KELARE EARG SEAR thodtsd B ehBEoq e i au eaoR 28 Bmifing naor
t he wire B8 38xe bedotatadoandamovgrbupward 3@ eqFage the)undersidel 38efrthp abtimterio®48 of
the and secure the support shaft 20 and the spout 24 against movement relative to the
countertop 18. The nut 38 is provided with outwardly extending finger grips 80 to provide
facile rotation of the nut 38 during installation of the fluid soap dispensing system 10.
Referring to Figs. 3 and 4, the passageway 78 includes walls 82 and 83 formed
inside the hollow portion 84 of the support shaft 20. The walls 82 and 83 are held in place
at a distance from outer wall 86 of the shaft 20 by means of separators 88. The external
threads 76 are formed in the outer wall 86 substantially along the length of the support
shaft 20. The hollow portion 84 of the shaft 20 also includes a channel 90 (Fig. 4)
extending the length of the shaft 20 as a path fo route the connector wire 50 from the
electric eye sensor 36 to a clip (not shown) on a distal or lower end of the wire 50. The

lower end of the wire 50 extends from an opening 92 (Fig. 1) in a lower portion 94 of the



8 1 June 2004 shaft 20 beneath threads 76. Passageway 78 is ahgﬁng%@ggd by
the end 96 of prong 98. Prong 98 extepds the | ength of the shaft

between the walls 82 and 83. End 96 of prong 98 is adapted to engage the
outer surface of the dispensing tube 68 when the tube 68 is inserted into
or renoved fromthe passageway 78, when the dispensing tube 68 rotates in
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define channel 114. As illustrated in Figs. 8-11, the sidewall 116 has a generally greater
height than the sidewall 118 around the length of the U-shaped shank clip 42, and each
sidewall 116,118 defines a specific contour to enable the shank clip 42 to provide a

removable snap fit to engage and hold the motor housing and support assembly 14 to the
-support shaft 20.

Each inwardly facing portion of the 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 the first portion 122 at an angle 123. A second end of the second
portion 124 is connected to a substantially circular portion 126. The circular pottion
extends beyond 180 degrees, to approximately 240 degrees in the illustrated embodiment
along the closed end 112 and to the opposite side of shank clip 42. The circular portion
126 is connected to a generally flat third portion 128, which intersects a generally flat



126 is connected to a generally flat third portion 128, V\/mch1|~[1ter2®§ ts a
generally flat 9 1 June 2004 fourth pogtion 130. At the end of arth
flat portion 130 is a curved second entry radius 132. Each inwardly facing
portion of the sidewall 118 of the shank clip 42 includes an entry radius
134, to which is connected a curved first portion 136 termnating in a
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As best seen in Fig. 3, a pump housing groove 148 circumscribes the outer, upper
surface of the pump housing 44. Pump housing groove 148 includes a bottom 151 and is
adapted to receive in a first position shown in Fig. 12A, the curved portion 136 and curved
portion 144 of the sidewall 118 of the shank clip 42 (Fig. 10) through opening 110 of the
shank clip 42. The pump housing groove 148 may be adapted to receive a second
position shown in Fig. 12B, circular portion 140 of the sidewall 118 through opening 110.

Prior to moving the motor housing and support assembly 14 into contact with the
attachment shaft 100, the shank clip 42 is manually and partially mounted on the
assembly 14 by inserting the sidewall 118 into engagement with the pump housing
groove 148. In this first position, entry radius portions 134,146 are urged initially over the
bottom of the pump housing groove 148, causing the shank clip 42 to flex outward and
then back inward. On the shank clip 42 flexing inward, curved portions 136,144 engage



bottom of the punp housing groove 148, causing the shank clip44g,.L9ghkex
outward and then back inward. On the shank clip 42 fl exing |nmard curved
portions 136, 144 engage 1 June 2004 189t he bottom of the punp hou5|ng
groove 148. The di nmensions of the curved portions 136, 144 of the shank
clip 42 as well as the inherent flexibility of the shank clip 42 cause the
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bottom of the pump housing groove 148, each secured to the other by the shank clip 42
as the shank clip 42 removably resides in its second position.

As best viewed in Figs. 3 and 7, pump housing groove 148 in the motor housing
and support assembly 14 is partially formed by a flange 150, having an upward facing
surface 152. As shank clip 42 is moved inward towards axis 67, the surface 154 of the
shank clip 42 (Fig. 9) slide across a portion of the upper surface 152 of the flange 150,
and the surface 156 slides across a portion of the underside of flange 150. This works to
slidably engage the flange 150 within the channel 114 of the shank clip 42 (Fig. 9). As the
shank clip 42 is advanced inwardly further towards axis 67, the sidewall 118 moves into
the pump housing groove 148 as described above, and the sidewall 116 moves into now
adjacent shaft groove 108 of the support shaft 20 (Fig. 12B), until the flat portions
124,128 (Fig. 12A) contact the bottom of the shaft groove 108. The shank clip 42 then



the punp housing groove 148 as described above, and the sidewg 12?ggnves
I nto now adjacent shaft groove 108 off1t he support shaft 20 (Flg 1

until the flat portions 124,128 (Fig. 12A) contact the bottom of the shaft
groove 108. The shank clip 42 then 11 1 June 2004 fl exes outward and then
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activate the motor 49.

A reduction gear train 51 mounted for rotation in the housing 46 operatively
connects the output of the motor 49 to the pump hammer 53, which is illustrated in detail
in Fig. 13.

Referring to Fig. 2 and Fig. 13, the pump hammer 53 includes an actuate gear
portiont 158 which meshes with spur gear 160, which in turn is driven by the motor 49
through the gear reduction train 51. The pump hammer 53 is mounted on a pin 162 for
rotation through a small arc relative to the housing 46. At an end of the pump hammer 53
in the illustrated embodiment of Fig. 13 are a pair of actuator arms 164, 166 which rotate
as the pump hammer 53 rotates through a small arc. The pump hammer 53 also includes
a flat face 168 adapted to engage a hammer kick back stop 170 (Fig. 15A). The hammer
kick back stop 170 rigidly, but adjustably, mounted on the interior of the housing 46, as
seen in Figs. 1,12 and 15A-C. Optionally, the hammer kick back stop 170 may be



as the pu hammer 53 rotates through a small arc. The punp h r al so
I ncl udeg m; flat face 168 adapted to gage a hamrer kick bacar@?“aﬁﬁéd?o
(Fig. 15A), The hanmer kick back stop 170 rigidly, but adjustably, nounted
on the interior of the housing 46, as seen in Figs. 1,12 and 15A-C
Optional ly, the hanmmer kick back stop 170 may be 12 1 June 2004 adjustably
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of fluid PUTHRRYSHY 4eé§?9‘?ﬂ ¥! *¢bnit*ai ner 60 through the actuator 174 and
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conti nuespotl,f?ono,% &&gndsriﬁtto%tpleﬂ %pépee1 72 (Fig. 13) between the actuator arms 164, 166 as
the pump hammer 53 pivots clockwise around the pivot pin 162 under the influence of
the motor 49. In Fig. 15A, the actuator arms 164, 166 are disposed a short distance
above opposite lateral sides of the upper surface of the actuator flange 176.
Upon actuation of the motor 49, the gear reduction train 51 drives the spur gear
160 which, in turn, drives the pump hammer 53 clockwise, as viewed in Fig. 15B, until the -
outer ends of the actuator arms 164,166 initially engage opposing upper surface locations
on the actuator flange 176. At this point, the motor 49 continues to operate, rotating the
pump hammer 53 further clockwise, and advancing the pump actuator 174 downward into
the pump mechanism 65, as shown in Fig. 15C.
The amount of downward movement of the pump actuator 174 determines the
amount of fluid soap that is dispensed from the elongate tube 68 at the tube end 70 upon

each actuation of the automatic soap dispensing system 10. The distance of downward



punp hamrer 53 further clockw se, and advancing the punp actugtpr.béds
downward into the punp nechani sm 65, 1gs shown in Fig. 15C. The anount of
downward novenent of the punp actuator 174 determ nes the anmount of fluid
soap that is dispensed fromthe el ongate tube 68 at the tube end 70 upon
each actuation of the automatic soap dispensing system 10. The di stance of
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embodiment. The external body of the actuator 174 includes a single circumscribing
thread 192, which is adapted to mate with corresponding internal threads 258 (Fig. 20) in
the neck of the container 60 to hold the actuator 174 and the intake tube 178 in an
inoperative position during shipment of the reservoir module and pump assembly 16, as
will be explained.

A hollow chamber 194 is provided internally in the actuator 174, and a timing shaft
196 extends downward from a portion 198, where the portion 198 forms the bottom of the
cylindrical opening 184 (Fig. 14 and Fig. 17). Recall that the dispensing tube 68 is
aftached to the actuator 174 through the cylindrical opening 184 (Fig. 14). The timing
shaft 196 comprises four downwardly extending blades 200, which upper portions are
attached to the portion 198. Adjacent blades 200 appear as part of a spider element to
define openings 202 between the blades 200 to provide for passage of fiuid soap material
upward along the timing shaft 196, through the openings 202 and into the dispensing tube

68 when the pump mechanism 65 is actuated. The bottom of the timing shaft 196



attached to the actuator 174 through the cylindrical opening Bﬁné§b§4 14) .
The timng shaft 196 conprises four ggwnwardl y extendi ng bla S whi ch
upper portions are attached to the padrtion 198. Adjacent bl ades 200 appear
as part of a spider elenent to define openings 202 between the bl ades 200
to provide for passage of fluid soap materi al upward along the timng
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the motor 49, R2call Rt tﬂg%gtord% %tét%g(?he actuator arms 164, 166 to engage the flange

176 so as to drive down the actuator 174. The actuator 174, in turn, drives down the

intake tube 178. When the actuator 174 drives the intake tube 178 downward, the spring

236 compresses and the container 60 pressurises so as to cause fluid soap to be

pumped out of the container 60. The spring 236 provides the force to return the actuator

174 to its upward position upon stali of the motor 49, as previously described.

The lower end of the stationary housing 226 includes a cylindrical bass 238

having a hollow central portion 240, into which a hollow soap inlet tube 242'is inserted.

The tube 242 extends downward from the boss 238 to substantially the bottom of the

container 60, leaving a space 244 to allow soap to be conveyed from the bottom of the

container 60 into the tube 242.

The stationary heusing 226 is firmly attached to neck 246 of the container 60 by
means of a ferrule 248. The ferrule 248 is crimped over outwardly extending flange 250
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extending downward from the lower plate 268, and an inwardly extending flange 272. In

the illustrated embodiment, the mounting clip 48 includes a flat rear wall 274, however the

configuration of the rear wall 274 may be any other suitable shape. Referring to Figs. 21

and 23, the flange 272 includes flat portions 276 on either side of the opening 262, nubs

278, and circular portion 280 extending over a distance of approximately 180 degrees.

The space between the flange 272 and the lower plate 268 defines a channel 282. The

channel 282 also extends 180 degrees around the opening 262, with two flat channel

portions 284 extending to the rear wall 274. A stop member 285 is disposed in the

channel 282 for purposes to be explained.

Referring to Figs. 21-23, the lower plate 268 of the mounting clip 48 comprises a
plurality of inwardly facing protuberances 286 along the rim of the opening 262 so as to
define spaces 288 formed between the protuberances 286. Friction surfaces 290 (Figs.
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f1 ow of eloearhit poised IR signals from the soap dispenser assembly 10. As is well known in the
industry, the second voltage source 508 may be a potential creating voltage source, such
as a battery or other device that creates a voltage potential to initiate a flow of electrons
from the second voltage source 508. While the illustrated embodiment provides a
potential of 6V being applied to the IR emitter 501, other embodiments may vary the
second voltage source 508 so long as IR signals may be pulsed from the IR emitter 501.

Also, part of the IR emitter 501 is a standard diode 509, much like the 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 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



fromthe second voltage source 508. While the illustrated enbqdjgEnhos
provides a potential of 6V being applived to the IR emtter 501, other
enbodi ments nay vary the second voltage source 508 so long as IR signals
may be pul sed fromthe IR emitter 501. Also, part of the IRemtter 501 is
a standard di ode 509, nuch |like the control diodes 506, that controls the
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connect ed toea5 Sg{e 5V 519 to properly control oW 0 the IR
det ect or S9YHL g. V). It is noted that the IR detector 502 is electrically connected foa
ground 519 to properly control the flow of charge to the IR detector 502,

As previously mentioned, in one embodiment, the motor 49 is turned on (and thus
soap dispenses from the tube end 70 (Fig. 3)) when the receiver circuit 513 receives
three (which may be more or less in other embodiments) continuous pulse signals from
the IR detector 502. Three pulses allow the sensors to distinguish between an actual
user, and other elements accidentally passing in front of the emitter 501. When the motor
49 turns on, a signal is transmitted from the motor driver 514 to the memory counter 520,
where memory counter 520 is a conventional counter well known in the industry. '

The memory counter 520 is electrically connected to a switch control circuit 521
that controls three switches, in this embodiment, including a test switch 522, a reset

switch 523 and a counter switch 524. These switches 522, 523, 524 are conventional
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level selector 530 indicates to the LED driver 529 when the batteries of the assembly
must be replaced. The battery level selector is in connection with several resistors 531
that are used to control the amount of voltage arriving at the battery level selector 530.
Outside of the circuit 503 are the voltage regulators 504. These regulators 504 are used
to control the amount of voltage 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.

In use, the embodiment of the soap dispenser circuitry 500 of Fig. 31 continuously
transmits the IR signals from the IR emitter 501 outside of the soap dispensing assembly
10. 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
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may be acwheatae@prtam number of cycles have occurred (e. g. 960 or 1200 cycles) so that an
indicator light 37 or alarm (e.g. when using speaker 507 of FIG. 31) may be activated to
signal that the soap dispenser must be refilled. In step 542, the counter 520 is reset since
the bofttle or container 60 at step 540 has been replaced with a fuli bottle, in one
embodiment.

Still in flow chart A, at step 543, a number of priming pump actl.jations, for
example, four, are performed in order to raise the soap from the container 60 up through
the soap dispensing tube 68. Various embodiments may be used to achieve the priming
pump actuations. For examplé, in one embodiment, the self-priming pump 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 o 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 at step 544, the low



signal that the soap dispenser must be refilled. In step 542, it he cgypter
520 is reset since the bottle or conbginer 60 at step 540 has been
replaced with a full bottle, in one enbodinment. Still in flow chart A at
step 543, a nunber of primng punp actuations, for exanple, four, are
performed in order to raise the soap fromthe container 60 up through. the
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without the LED indicator light 37 or alarm being activated. Again, it is noted that the
battery voltage level and number of cycles that trigger the LED indicator light 37 or alarm

to activate may vary in alternative embodiments, yet fall within the scope of the claims
below.

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 242, pump mechanism 65, actuator 174 and dispensing tube 68
all form a unitary assembly that may be discarded when the container 80 has been
emptied of fluid soap. Therefore, a new pump mechanism 65 and tubes 68 and 242 may
be 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 fube 68, actuator 174, pump mechanism 65 and intake tube 242
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sl zed apejié uéuppo%t shaft 20, which is attached to spout and mounting shaft assembly 12 is
inserted downward through aperture 22 until resilient pad 27 beneath base portion 25 of
spout 24 abuts the upper surface 29 of countertop 18. Nut 38 and lock washer 40 are
then 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
such that the spout opening 31 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 the pump housing groove 148 on
assembly 14, and is 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
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the centrally d|sposed aperture 296 (Fig. 14) formed where assembly 14 necks inward.
The beveled sides 298 of aperture 296 assist in guiding dispensing tube 68 upward
through aperture 296.

Container 60, with dispensing tube 68, actuator 174 and pump mechanism 65
aftached, 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 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 tube end 70 of the dispensing tube extends out of the spout opening 31
(Fig. 2) a short distance, such that tube end 70 of dispensing tube 68 is not visible to a
user in part due to indented portion 72 of the curved dispensing portion 28 of spout 20

(Fig. 3).
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direction, as viewed in FIG. 2, whereby actuator arms 162, 164 initially move toward
flange 176 of actuator 174 (FIG. 15A), and the upper portion 190 of the actuator 174 falls
into open space 172 between actuator arms 164 and 166 of pump hammer 53. The
actuator arms 164, 166 engage the upper surface of actuator flange 176 (FIG. 15B) and
" drive actuator 174 downward, as viewed in FIG. 15C. In the illustrated embodiment, and
by way of example only, actuator 174 moves downward a distance of 0.280 inches (7
mm). This downward movement of actuator 174 causes elongate dispensing tube 68 to
withdraw the same distance into spout 24 and passageway 66. In the illustrated
embodiment, the tube end 70 of dispensing tube 68 remains outside of the spout opening
30 in spout 24 in the withdrawn position.
As actuator 174 moves downward under the influence of pump hammer 53, a
measured dosage of fluid soap is dispensed from tube end 70 of elongate 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
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The foregoing description of illustrated embodiment of the invention has been
presented for purposes of description, and is not intended to be exhaustive or to limit the
invention to the precise form disclosed. The description was selected to best explain the
principles of the invention and practical application of these principles 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
scope of the invention not be limited to specification, but be defined by the subject matter
of the claims set forth below.
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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 actuator.

5. The reservoir module of claim 1, further comprising a timing shaft that is adapated
to permit 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 system for fluid material, the dispensing system comprising:
a dispensing spout;
a housing operatively connected to said dispensing spout;
a reservoir module having a central axis, said housing being adapted to

removably receive and hold said reservoir module in communication with said dispensing
spout; and



portion of said actuator and to said centrally disposed d6|iV%%éPt#£§ upon
actuation of said actuator. 6. A disaﬁnsing systemfor fluid &M ﬁ, t he
di spensi ng system conprising: a dispénsing spout; a housing operatively
connected to said di spensing spout; a reservoir nodul e having a central
axi s, said housing being adapted to renovably receive and hold said
reservoir nodule in co ni cati,on mfth i d di spensin spout; and 26 .1
June 2004 a puﬁp"%%m?ﬁlqu@?ﬁfm‘daa defvele @etfnﬁl@fgieﬂt BPeRRIr PR ADY) r

nmodul e andispdsainstighrhentalithGareddntral 4l 6fjath Redbinmodkies of said reservoir
nodul e. 7 The di spensing systemof claim®6, wherein said delivery tube is

di sposed in said dispensing spout when said reservoir nodule is held by
sai d housizng. &he DispensifP eRabmdbf LYih @ mblerdih ahith daliver @ik B disHoded iHPBaid

mechani sm j ncl ydes ans ftor selectiyely actjvating said punp nmechani sm
and said HQP?W'P%/SQCE%@’RF%s@ﬁé‘fﬁeé\f?"trﬂo‘#ﬁ%é h%bY%?Qﬁ’éﬂ'ﬂ%l anount from a

first position to a second position in the dispensing spout when said punp
nechanisn%is ag%ugted..Q. The d'sgensiq%%nechanisn1of claim8, wherein said
means f or Ssel ed [P ASPGNSIE$YSIAM RECIRE ZnviiReein SAGPUBRRIMRFRANS ™ Insludgs pissps

nmechani snfdrizeledtiasy activh@fy i6d plrRPRidchanisi dhd¥arSddiderdteERtadBsled %o Abeet ed
to return said del, verg tt#be tg_ %ai d.first position in said dispensing
spout upoAN duFFNERRLAMBYnt oM & trsi Resiian &y asséF%P({)B?ﬁbt'%Eﬁaﬁ’lﬂ@H?”Sl@ SAM

di spensi nghsiy shi@rpuarip rakétiafistn iswWeezeddd sai d housing includes at | east one
internal groove, wherein the internal groove is horizontally and
circunferentially disposed at a |lower end of said housing, wherein the

housi ng fs;_réI heWhéndjkpéi&mggnTeichaiisrﬁp@ﬂlicﬁﬁn 8li wn@mﬂsaﬁi g_ﬁ‘e%wa ﬁ)gi @lédﬁt/?nal
groove; said reservoir u onprising a centra i sposed secon
openi ng | ACANE S aqturoanCwhereineald pENP mertaniems hekdes abaskelswesh
ﬁpfagi Bg ise_iiditsamﬁgah _dle'mens?éid%ddest_redqaea@ungsa\hereiie@y]giutﬁef&?éaiegrrstv\rrlsh&mbg ihS »
e y sai.d ,.housi ng. . e di spe ng system of, claim 10, wherein sai
reservoir Sﬂﬂ&'ﬁﬁpsn?'ﬂ% g%’ié’.pon Borﬂg'@ﬁgrb%rﬁ%'? 8ﬁué%ﬂna‘rl}]éﬁid RUFRIME -openi ng;
and at | east one flange el enent extending outwardly from said neck portion;
wherein id | east .one fl an extends into said at ] east o oove of
sai d hous g t oM Pehung y=iet) o S8 Br aberdin Stbsig NGless G JRASLPRG. when
sai d reseinternal grookd, e/hereimtrledntemal grotle Rohiszogtallyl @nd dincntfe@PEAR dighosgst em
of claim %tl a |\(,J\¢1Vgl[ %hé‘ o?asla% hgﬁs‘?r;gr,]avl/he%igot 8 Horﬁsﬁal fﬂrtngru%clﬂges a first opening
disposed adjacent said intemal groove; said reservoir module comprising a centrally
disposed second opening in a top portion of said reservoir module such that said second
opening is disposed in said first opening when said reservoir module is held by said
housing.

11.  The dispensing system of claim 10, wherein said reservoir module includes:

a neck portion adjacent said second opening; and

at least one flange element extending outwardly from said neck portion; wherein
said at least one flange extends into said at least one groove of said housing to
releasably hold said reservoir module to said housing when said reservoir module is held
by said housing.

12. The dispensing system of claim 11, wherein said internal groove in said housing
includes at least one downwardly extending slot through which said at least one flange
moves when installing or removing said reservoir module relative to said housing.



i ncl udes at | east one downwardly extending slot through mhich1%gh?2@64least
one flange noves when installing or 5gnnving sai d reservoir nodul e
relative to said housing. 1 June 200427 13. The di spensing system of claim
6, wherein said delivery tube extends into said dispensing spout when said
reservoir nodule is installed in said housing, and said delivery tube is

w t hdrawn from sai d di spensi ng spout when said reservoir nodule is renoved
fromsaid housing. 14. The di spensing systemof claim®6, wherein said
reservoi r 1dodullee dispensing systganyd claimct) awiereinaszidi déliveryotube adxtarels Vintoosatbct ed

housing | HEPEIIEE Sl Wieh BB ERbRBl o gt UEI G BernERIR SRESRELRT G =

mechani s migliveryatube ,is sethdrashm fremneait atispensing \\pogt when spidmeservei haodudenis

act uat or det ion of the presence of a user of the dispensing
system 1%89&9%@'&{‘0%?“?%‘?“3 %pensi ng fluid soap froma di spensing system

wherein the dispensing systemincludes a spout, a dispensing tube novably

ttached 15 sarte 88 ing H5RrTatodinG RER SR 2eTEra o AR0E b s A hana
of a user r,nebl)ammiamlatmrgopeletivajyrimonneétenhitsnsaj@qrunaehmméd(;ngnishetmmwmi?yi n
ti ' t ' Vi t.h i NS t i
firat ar ra0vRE s e et g SEE S, IRy it s Pogathey "
di Fpte'nSi nepnneoteddy saivipungp rrmehdhisrpesmjaw% Bz;igejiri\\/fgtr?edna?iﬁgndndi/in@eaigﬂguru;?p; .
lve 5 1 aon
16, “The: ripelRer BotPdRn (R Booting g ebe 0 % By HEPaARhg

det ecti ngsystem.i nfrared signal that is reflected off the hand of the user.
17. The method of claim 15, wherein noving the dispensing tube in a first
direction relative to the spout includes activating a torque of a notor to
rot at e anl@ct uatmwethadnicofdispenpingpfilidmoep fsamt & atisgensing céyséengr whemsrc dind act s

over cone SeachefBaREl 236 3 ool ¥ Sapdsiha PR rRSabE oot R TS sh i
di spensi nand alfleidi spapenisdwomdvindia parnp orechahiami atiached tohsaid pispensimg tubee s

stalling . t the spring bias overcones the torque of the
notor to ﬁargg%éfﬁ]ogéoprﬁ&nﬁ Ctuator upwards. 1 June 2004 27a 19. A reservoir

modul e for usealdenbing affanddf diusprnsi ng system the reservoir nodul e
b) activating the pump mechanism upon sensing the hand;’
.¢) in response to activating the pump mechanism, moving the dispensing tube in a
first direction relative to the spout to expel fluid soap from the dispensing; and
d) moving the dispensing tube in a second direction relative to the spout upon
completion of activating the pump mechanism. '

16.  The method of claim 15, wherein sensing a hand of a user includes detecting an
infrared signal that is reflected off the hand of the user.

17. - The method of claim 15, wherein moving the dispensing fube in a first direction
relative to the spout includes activating a torque of a motor to rotate an actuator arm of a
pump hammer so that the actuator arm contacts a flange on a pump actuator and urges
the pump actuator downward to overcome a spring bias.

18. - The method of claim 17, wherein moving the dispensing tube in the second
direction relative to the spout includes stalling the motor so that the spring bias
overcomes the torque of the motor to urge the pump actuator upwards.



conprising: a container defining a |ongitudinal axis; a punp npe ﬂ P
defining a centre and coupled to the container; a punp actuator defining a
centre and coupled to the punp mechard®n and a delivery tube having a

| ower end and defining a center and an axis that follows the centre of the
delivery tube, wherein the delivery tube extends at the |ower end from the
punp actuator and the |longitudinal axis of the container is aligned through
the centre of the punp nechanism the centre of the punp actuator and the
axi s of th@ dehiresgryoit maduleafor usasiithad fltib elidpensing apsteml tidfesdploirvetduld ube.
20. The reservoir nodule of claim19, wherein the punp actuator includes a
fl ange t FAPPEX % nds radial | y outward fromthe punp actuator. 21. The
reservoir rmduheo@tbmefaéfm@% lonbi@rdirianakiste contai ner includes a top closure

and a neck di sposed abov cl osure C at least two
hbs t hat - ext cRBUTP JFEPT GO B e oAbE ot s9USe 5 e CBHGRRE rodul & of "ol ai m
2% Wne[] ei n t he patnplaeasitortdefinihgbseatr€ahd boupladis th@k&ﬂfﬁﬁ'frﬂidoﬁahlbm ghg¢posed
about the centre |on a ervo |m22
Wherei n the. ConGEINREr bR diaies et edEand AETMIE Aipelec 08 i bar WIPHD. 24
The r eser thei dentreef theedelives] taben Wareinting dememwbammef e Cchiané sower el ebws : OIa
stati onary hou5| n oupl o the contali a ferrule a 0 exten
Thto tho. PEGHITH RavSt B Be dehaidns sl g chtioPes BEnes ot e cEM or
whi ch a fofrthé pbmblmemehusnr mkcw&e ogthelpwd@cgﬂatbmﬁtamarwlsa:lfsmaélf}?qgabé ur ed
over whic C [ esi an aving a circular wa i spose
W thin anhtllﬁ?szrafﬁ\eq% efﬁﬂ‘&‘ Qgﬁéﬁqeg'ﬁ%{l}’s%usi ng, wherein the circular wall is
resilient, extends outwardly formthe centre of the punp rrechani snm a punp
seal i ng cou led.to e interi station si n 0 as to
oAl 11, TRHET TROLE ! RahlE b Hei @ Bera s b SRRl IR 28BS, 0o
27b 1 Junihal&0dnds rapialingutdasifose thenpunip acttdter.i nt eri or of the stationary
housing so as to bias the circular wall against the punp sealing nenber.

25. The reservoir nodule of claim?24, further conprising an inlet tube
di sposed #4.t hi hhe rénenmnmadtmrof aain ciu ptheckin the bentaihat irmlwey ehtmdekﬁ}nge 26.

Th ' 4 h d f

The s el 00 Ml oBREECI BB AP B B et o
reservoi rradlausafrerrdheobek m 26, wherein the timng shaft includes a pI ur aI ity
of

22. The reservoir module of claim 21, wherein the at least two tabs are four tabs
symmetrically disposed about the centre longitudinal axis.

23. The reservoir module of claim 22, wherein the container includes at least one
bump disposed below a tab.

24.  The reservoir module of claim 21, wherein the pump mechanism includes:

a stationary housing coupled to the container by a ferrule so as to extend into the
container, the stationary housing having a first aperture over which a first ball cock
resides;

an intake tube having a second aperture over which a second ball cock resides
and having a circular wall disposed within an interior of the stationary housing, wherein
the circular wall is resilient, extends outwardly form the centre of the pump mechanism;

a pump sealing member coupled to the interior of the stationary housing so as to
retain the circular wall within the interior of the stationary housing; and



bl ades that extend radially outward fromthe centre of the punpmsﬁg t.or.
28. A fluid dispensing system conpri§+ g: a reservoir nodule ha ﬁgﬁﬁ
contai ner, the container defining a longitudinal axis, the reservoir
nodul e further having a punp nechani smdefining a centre and coupled to
the container, a punp actuator defining a centre and coupled to the punp

mechani sm an | j.very tube having a | ower end d definin .centre
and an axis thgts%{@gldéﬁsgﬂg%@eﬁqﬁ' teﬂ?r ?]Jhtg'eosé‘f’tf(\'/‘@w;ﬁ?l{?ﬂg S%é?%%ﬁﬁsttlt?é
del i very rindidaresdlieagamshathetjuend sealing meghtier.om t he  punp actuator and the

| ongi tudi nal axis of the container is aligned through the centre of the
punp nmechani sm the centre of the punp actuator and the axis of the

del i very ®8be ahe réseastir modulbef tlaive 24 cfadhaf comieisitgldnviaiey tubl Ritspodadiwani pout
and nount Hégc

f1 S I erein the delivery tube is disposed within
the spout antf%?@her{taﬁﬁﬁ%gﬁgfo %?%P?W%?'“?he fiuid di spensing system of
claim 28, further conprising a notor housing and support assenbly coupl ed
bet ween t re ir nodul,e and,th pout .and nount i shaf t senbly.
30, The fPBi d 3%%%?? %b@?@?e"ﬁﬁbﬂ’m?“;i eRyn Ui BHRP rrctuigter Tudasn dstpes dn i e
i ncl udes epemugpndintiudésa timing stgftalisdosad i thedpahiagei n t he notor housi ng and
support assenbly includes a punp hamrer that is disposed to interact with

the flange of the punp actuator. 31. The fluid dispensing systemof claim
29, wher eBhi t h&hevegerait matule ofefaim @8, aherefrpthil thgn@BHaft Meluddes Purlitii dig

shaft dis i i.n wherein the tiJgng shaf /c | June 2004
i ncl udes gﬁg?g%trhg ?’Etgﬁ% Ea‘rﬂgaggmqr%ﬁ metﬁ? SRYre %@%BFVP&S{ d fromthe center
of the punp actuator. 32. The fluid dispensing systemof claim29, wherein
t he spout ,and k. haft assenbly .includes a spout defining a spout
tip, the 2§pouw@§¢’ﬂ%n§ﬁﬁisﬁ{a‘8mBﬂmBﬁ?'ﬁ‘%t that extends within the spout
from t he spoutatrégervar ceflilechavingsp ontainpe thargontaingr téfmirded ilomitidihalbsis,
defi nes having a fir.st sition and secaond
posi 1 on. e8P b At rVina Mt et Bt nb e e colBR ¥ ne
first pothetjonteierdatpuesactoatdr geffriing arcenB@.andhveupleditd tick pmap shéwhadieat em of
claim 32, rej: tin haf { ssenbly further inc|udes
an el ect r?r\({:wgfgh\}séé%{s@? ﬁﬁgﬁgfﬁﬁg’eﬁhﬁ;ﬁn‘%gf Ao iCEr?t[%arrl%B%ap_s t%ag?c’"?Wé t#“Fui d
di spensi neprdnesefdhe delivenatubel3$hensirethei delivivy tebeektehds aythedensosnd fichudes a
si gnal em I [ i | Lyvel oupl ed t nmot or
di Sposed T g et oo BERINME SEHE: EBlelErih G818 Hraldh e Tolfe s
i ndi cat ortheipyhtp. mechanism, the centre of the pump actuator and the axis of the delivery tube at

least at the lower end of the delivery tube; and

a spout and mounting shaft assembly, wherein the delivery tube is disposed within
the spout and mounting shaft assembly.

29. The fluid dispensing system of claim 28, further comprising a motor housing and
support assembly coupled between the reservoir module and the spout and mounting
shaft assembly.

30.  The fluid dispensing system of claim 29, wherein the reservoir module includes a
pump actuator having a flange and wherein the motor housing and support assembly
includes a pump hammer that is disposed to interact with the flange of the pump actuator.

31. The fluid dispensing system of claim 29, wherein the pump actuator defines an
opening and includes a timing shaft disposed in the opening, wherein the timing shaft



35. The fluid dispensing system of claim 34, wherein at | east fﬁﬁﬁéﬁbohhe
speaker and the indicator light are Qg%pted to emt at |east one of a | ow
fluid signal and a | ow power signal. The fluid di spensing system of
claim?29, wherein the spout and nounting shaft assenbly includes a spout
and a support shaft coupled to the spout, wherein the notor housing and

support a IL.necl.ud a.pu housi, ng,. erein fhe support aft and

t he punp ﬁ%ﬁ@?%é %P@I@O%l%%eoat @gbﬁge ?1(5%‘?1@'&%'{”?%%%6{[%%“%”{?( oi 19 RE¥Pand
grooves. 8ctuafbhe fluid di spensing system of claim 36, wherein the plurality
of splines are disposed on an end of the support shaft. 38. The fluid

di spensi ng system of claim37, wherein each of the plurality of splines

are di spo8ed afTheafiuidriigpensihg tystermof dagn 28swiigreim an adj acent spline. . 39.
The fluid dispensing, systemof claim?29, wherein the spout and ntjng
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34. The fluid dispensing system of claim 33, wherein the electric eye sensor includes

a signal emitter, a signal receiver communicatively coupled to a motor disposed in the

motor housing and support assembly, a speaker, and an indicator light.

35. The fluid dispensing system of claim 34, wherein at least one of the speaker and
the indicator light are adapted to emit at least one of a low fluid signal and a low power
signal.

36. The fluid dispensing system of claim 29, wherein the spout and mounting shaft
assembly includes a spout and a support shaft coupled to the spout, wherein the motor
housing and support assembly includes a pump housing, wherein the support shaft and
the pump housing are coupled to one another by a plurality of splines and grooves.

37.  The fluid dispensing system of claim 36, wherein the plurality of splines are
disposed on an end of the support shaft.

38.  The fluid dispensing system of claim 37, wherein each of the plurality of splines
are disposed at an angle of thirty degrees from an adjacent spline.

.39. The fluid dispensing system of claim 29, wherein the spout and mounting shaft
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M., MR, NE, SN TD, TG . [Continued on next page] (54) T|tIe SYSTEM AND
METHOD FOR DI SPENSI NG SCAP (57) Abstract: An automatic fluid soap

di spensi ng apparatus (10) and method conprising a di spensing spout (24),
housi ng (44) operatively connected to the dispensing spout (24) and the
housi ng (44) adapted to renovably receive and bold a fluid soap containing
reservoir nmodule (60) in comunication with the dispensing spout (24). The
reservoir nodule (60) has a central axis (64), and includes a punp

mechani sm (65) and delivery tube (68) nounted on the reservoir nodule in
alignnment with the central axis (64). The di spensing tube (68) is adapted
to nmove in the dispensing spout (24) when the punp nechani sm (65) is ‘
act uat ed.





