1 June 2004 1 SYSTEM AND METHOD FOR DI SPENSI NG SOAP The present ) j q@%@hl on
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
fluid material automatically in response to sensing the presence of a
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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 iss#igl rasiwired Htat epunemmouded figd spap dispensers in public 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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the present invention, there is provided a reservoir nodule for insertion
and renmoval as a unit froma fluid dispensing, the reservoir nodul e
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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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of the delivery tube at |east at the. _ower end of the delivery tube.
According to a fifth aspect of the présent invention, a fluid dispensing
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user’s haé’lgﬁgeﬁgjo%ﬁm t&&ea% %%%Sé&:%n%?)? %}1 th rgsén%lr %grgtalner may allow the
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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rigid enoHE;I to withstand hydraulic pressure devel oped during the
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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;



FIG1 is an elevation perspective view of the automatic soap d ﬁ%%%q)?ﬁ of
the present invention, shown nounted 4n a washroom countertop; une
2064 FIG 2 is a sectional elevation view of the automati c soap di spenser
of Fig.1l, taken along line 2-2; FIG 3 is an enlarged detail sectional
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FIG. 12A is a sectional view of the support shaft and motor housing and support
assemblytaken 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;



FIG 18 is a cross-sectional elevation view of the actuator of; jhe ppgsent
invention, taken along line 18-18 in fig. 16; FIG 19 is a cross-sectional
el evation view of the actuator of the present invention, taken along line
19-19 in Fig. 17; 4 1 June 2004 FIG 20 is a cross-sectional schematic

el evation view of the punp nechanismof the present invention; FIG 21 is
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i nventi on, tatbébri %ﬂgﬁ;ogfslpﬁgtw éye%gl bl 9#1 e"ﬂf““&? gi)p%; Iégma front and top

per spective vi Els.024 ihanrassemblyi elevatibnl ef viod gfuthe reassmeirtrhydwé etridepwﬁﬁsent
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_ shown in Fig. 3?—‘16.%3_@' é’lﬁ'gnpgl%:%f Eéu%‘eé?ﬁeT\ﬁ&v IOH‘%SI@%IER E%@SE | fMél\gump
assembly of the present invention;

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
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The motor housing and support assembly 14 comprises inter alia, a 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 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.



shaft 20 by a shank clip 42, as will be explained with refereqc‘ﬁln%%ﬂlgs.
8-12. As may be seen in Fig. 2, the notor and actuator nechani sm housing 46
includes a nmotor 49, a gear reductiorftrain 51 and a punp hanmer 53. The
operation of the punp hanmmer 53 is described in detail with reference to
Figs. 2 and 15A, B, C A switch control ~circuit 521 of Fig. 31 may control
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spout opeanchgudbrt assembly 14, as shown in Fig. 2, a tube end 70 of the elongate dispensing
tube 68 will move reciprocally in the passageway 66 upon actuation of the pump
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 iube 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.



El ectroni c eye housing portion 26 of the spout 24 is |ocated aﬁﬁgo%@g base
portion 25, and an opening 32 in frontyof housing portion 26. I n

32 extends in a direction facing the opening 30 of the spout 24. Wi II
be expl ained, the individual sensors infrared (IR) emtter 50land IR
detector 502 (Fig.31) form ng el ectric eye sensor 36 are adapted to detect
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to the ciotennal passageday Thdhrough 3@idhsthe etongdeddispankingitive6 8l keyteads. amai mug
finger grapfcRled hathgWtdhal threads 77 which engage the external threads 76, permitting
nut 38 to be rotated and moved upward to engage the underside 33 of the countertop 18
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



facile rotation of the nut 38 during installation of the flmdlﬁj?@%O(M
di spensing system 10. Referring to Figg. 3 and 4, the passageway

i ncludes walls 82 and 83 fornmed 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
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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



hei ght than the sidewall 118 around the |ength of the U—shapeqﬁgﬁagﬁ %Ilp
42, and each sidewall 116,118 definesga specific contour to € P
shank clip 42 to provide a renovable snap fit to engage and hold the notor
housi ng and support assenbly 14 to the support shaft 20. Each inwardly
facing portion of the sidewal | 116 includes a curved first entry radius
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with the $$pis mesed@Bvartiytilte eughgendesntmaﬂh thé spkHRREIOR of the cylindrical attachment
shaft 100 of the support shaft 20 until splines 102 mate with groove 104.

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



shaft 100 of the support shaft 20 until splines 102 mate w th4gy, Eégogo4.
As best seen in Fig. 3, a punp housinq groove 148 C|rcunscr|bes t e outer,
upper surface of the punp housing 4410 Punp housi ng 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
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groove 14@ngngerthe thettem| 109 of the shaft groove 108 (Fig. 5) of the support shaft 20. In the
illustrated embodiment of Figs. 8-11, circular portion 140 extends 240 degrees around the
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



extent of circular portion 140 and to permt the circul ar port|
the shank clip 42 to engage the bottqm 109 of the shaft groove gé%?é

5) of the support shaft 20. In the illustrated enbodi nent of Figs. 8- 11
circular portion 140 extends 240 degrees around the bottom of the punp
housi ng groove 148, each secured to the other by the shank clip 42 as the
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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



connected to the electric eye sensor 36 through the connecti na rg 89
(Fig. 1), and to a source of power cqptained in the battery a’é‘ 9
through the wires 54,56 and the connector 58. The electric eye sensor 36
acts as a swtch to, toggle the notor 49 on and off, or if desired, the
sensor 36 could trigger operation of a separate switch gn?t shown) to
activate the t or uctjion gear train 51 nounte or rotation in
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fefeg%'gg

nmeshes with sp Wﬁ ERde fo the Rollow interige A7 5o Randotigr 1499f their ough

the gear p@dpldtduemgtdml ID|sﬁésedehetH@Uﬁﬂlohﬁiﬁ?@Hor5ﬁi of tﬁ@}»ﬁﬁ%d{\@urblﬁgeﬁgnlg]}@fh‘;or
an

otation thro arc relative to the housin
o hanmeeBsy fndiia! purio Setlonar & b ArBAYinG A BPgtor Japge 86 peFRdioa
act uat or aﬂtwardlﬁém SfBcimiiBrising iﬂieﬁbo@ﬁoﬂ'ﬂ@ SR FRor BT s@%nrlﬁtﬁé efy, ithg ough
a snall arc NP%Q nmer 53 ahoo includes a flat face 168 apted to
engage a M Lla?‘?f ERIYES A W RUP inigke tulF‘ﬁe 18apomnecte @kthﬁa@!{n%t op
170 ri gi dﬂnpchabusm adJ(Hgtz)blaud nmema@m\@é}dmnltﬁé sumerm&haﬁubﬁ G Cch@tAO. as
seen in 1,12 an @1 hé@t jopal ly, the hamrer back stop 170 may
be 12 1 ﬁ:%&’"'z%&xe;lﬂrﬁgfra r§ At %FPR%é“?Y&HLei"haf agusinG 1 s BEtaLEN i n
Fig. 13, thbeabapear obeipmmcé heo oRGel@d@torddsinst GlvatGi§ ofleétbd mithg P8R Space
172. Refe ﬁﬁce no e made t(c)!:the hol l'ow interior 47 (Fig. 2 and Fig.
160§ i hstsing 4 3

14) of th 435 Se§EH5dRd % n the hollow interior 47 of the punp

housi ng 44 |s alongaaeréﬂehymgyhbmds lu@ﬁ&mlpwageaqﬁ c}ﬁﬂhdﬁc%ﬂobgr?t 13%?2&13 ggy
Clrcuns I DI N

t uat fla en outward from.an
of the actiuqie; 5?4‘;4!"]“ A&byséﬂérpd RENEing tuaﬁﬁ tARVes J{i ApCiperAigctiansyw
hol | ow pmsam\@d@em @ishglwidh mnmbm@nt of tHéeadmar 1m011@é1 AT 1(7@ dlso 2) ,
and noves,

expl ai nedn? %?tq%é‘fnwﬁéq%leﬂeg%ng E? n@e&%ﬂﬁ%& afﬁ’ggﬁge?‘;fﬁn'é lspgi?n t ed
by the aborhthEntesefvolr @pntatief 80 mrw@n ol atchﬁtmw?:qngtgqgeé gﬁb?m | fuéleyss
8 ongat e 4 W hEERcRorher Arll W8, SBadN: Fisa 6then8FmEah°L65%n%gs 184
of the gubvidedmwith7dn opbringiBstineordi sigpewall &g aﬂm@%e@%tlﬁﬁ)\t@&attnbéft@?ﬁrgﬁﬁ@a'
gl:'[ 5; B?W E%@e@%ﬁag&ﬁfgfﬁﬁ\é\g%géﬁ@% Wls1tlg ég\ﬁnmn/g\rlglr?n;x?endi ng nenber
186 adapt ed t oFigl 15villpstetemibe ebndition of tﬁ@@pmpﬂ‘faﬁﬁmérm W@ﬂhé@ldtom%&ioﬂer 60
through téﬁ%r&?&&%%arthé %ﬁm%ntgarﬁn%lp Sé r|1se|ndi > uﬁ Ikrb%ck posmon The actuator arms

164, 166 (hidden) straddle upper portion 190 of the actuator 174, such that the upper

portion 120 extends into open space 172 (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



as wll be explained in further detail. As shown in Fig. 14, F§684
housing 44 is provided with an opening 188 in one sidewall to ap

sel ective contact between the punp hanmer 53 and the flange 176 of the
actuator 174. Fig. 15A illustrates the condition of the punp hamer 53 when
the notor 49 is not energized, and the punp hamer 53 is in its full kick
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of f, the embodiment. The external body of the actuator 174 mcludes 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



spring 236 in the punp nechanism 65 (Fig. 20) causes the purrp1\)p§g%6 218
to expand, whereby the flange 176 of ,the punp actuator 174 e gvérd to

force the punp hammer 53 to rotate 03 ntercl ockwi se back to its start
position. Inertia fromthe gear reduction train 51 carries the
countercl ockwi se rotating purrp hamrer 53 to the position shown in Fig.
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Recall that the motor 49 rotates the 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 hbusing 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



Beneath the restriction 212 in the punp nechanism®65 is a cyl i1gﬁjriﬁ%§b4open
outl et chanber 218 having a ridge 220 at the bottomthereof. 218
is further defined by a wall 222 havi ﬁg outer ends 224. The wall 222 is a
resilient, outwardly extending circular wall where the outer ends 224
slidably engage a stationary punp housing 226. The stationary punp housing
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onto the assembly 14,

As seen in Fig. 23, the mounting clip 48 comprises a lower plate 268, a wall 270

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.



shi pping. To activate the punp mechanism 65 prior to use, the Qpngzagéuator
174 is counter rotated so as to disepgage the threads 258 an& 19

result being that the intake tube 178 noves upward under the force of the
previ ously conpressed spring 236. The fluid di spensing system 10 al so

I ncludes a renovabl e fastening assenbly including nounting clip 48 (Fig.
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Is to embodiment, the IR emltter 501 is located in the electric eye sensor unit 36 (Fig. 29), and
includes a second voltage source 508 to provide a potential to the IR emitter 501 in order
to emit pulsed 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



be attached to the assenbly 14 as shown in Fig. 2. As seen inqFjge2dd4 the
container 60 includes a neck 246, and7tabs 292 where tabs 292 ext end
outwardly fromthe neck 246. Each tab 292 has a substantially flat upper
and | ower surface, dinmensional to fit in the channel 282 of the nounting
clip 48, as seen in Fig. 25. The illustrated enbodi ment of Figs. 24-27
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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



detects this IR signal. It is noted that IR signal enmission iy ‘mﬁkb
in the art using standard IR data tragsm ssion techni ques. The 8etector
502 has, in this enbodi nent, a standard diode 511 to control the direction
of the flow of charge and an IR detector anplifier 512. The IR detector

anplifier 512 anplifies the pulsed signal and transmits that signal to the
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drives the indicator light 37 to signal that the soap refill is needed. Likewise, the battery

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



times soap is dispensed) and sends a signal to a tone driver 2R Q@ ?n LED
driver 529 when a certain nunber of gbspen5|ng cycl es have occurré

960 or 1200 cycles) so that an indic light 37 (Fig. 29) enbedded in

el ectric the eye sensor unit 36 and visible through the lens 34 (Fig. 29),
or alarm (e. g. using speaker 507), may be activated to signal that the
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have beenyRaeirVigh ¥ of Hmh GG Wifdn 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



circuit 513, the receiver circuit transmts a signal to the mgtpr diphyer
514 which, in turn, activates the nobgr 49 to di spense the fFldra soap. The
anount of soap being dispensed is nonitored by the nenory counter 520,

whi ch works in conjunction with the tone driver 525 to audibly indicate

t hrough the speaker 507 or the indicator |ight 37 as described above when
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that the battery is low so that the battery may be recharged or replaced. If the battery

level is not less than a predetermined voltage level, the soap is dispensed at step 546

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 60 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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chart B of FIG 32 is a flow chart of an enbodi nent of the steps of each
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cycles t harspéﬁsir@mbet Be (FiD 3ndpéemtcaich | adidtioR 7o thedhittdh 450 Natd ialsat thaflBY
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automatlcst % | spenser % The soap inlet tube 242, punp nmechani sm 65,
actuat or IPETARYSHRGERRBAG % ube 68 all forma unitary assembly that may

be di scarded whks itdtellationt ¢fi ther a@ifmats soap ndispimBingesystdm f1aliodl th®gResent
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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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oerPore 257 Rl AR Sacumeont afcemtly s SRS HRCBES s nble st ,
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at t ached wall, Dupther fixtareaélemz0t (gt shpiwan) avgl winé Sdiioconmectedan wieta thy gean®, 7)
of asserrbly t achnment ft 100 such that splines 102 and grooves

104 mate %{ 8‘:1%83? F“i‘@@ﬁ&’?W@ ngths. Prior to this step, sidewall 118
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dispensing system 10 is initiated by aligning the tube end 70 of dispensing tube 68 with
the centrally disbosed 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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agai nst the underside of the 22 1 Juné™2004 sink bow, or interfere with
under si nk plunbi ng or other hardware, fixtures or wires. This problem if
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F o, 31" and 330 EEPUS ph eathth Fesgrvolmqus 46 pu Blseceliy T oA ihor 40,
Al so, bat tatated ﬂmarkoﬁﬁ)c‘is(tEidgectE))w froirmmbudﬁmgb?aml rmiﬁrtiaa]e legmur@mw: ith)épfie@(lt ric
batteries,,i$ attac tQ. a i net . wa 1t l.,.or other fixture
el ement (8¢ T R MpuTtng cli 44 e Saoralinan isaep dowgree WHdignipg sipenging
r el easabl wbat@sfedmpatsagjecdteintspbt 247 had iwithtiawiaf dcivatof 114 and puing a38&hbly
reservoir u ssenbly. into fluid IS ing system 10.is initiated
by al 1 gni 88 TEREHPRE BESTH ¥ hiPrarasirBhing or REWTisBEnaY otiles? dish fiehod
di sposed apeset forte aB8G. @everal fdningqumpdacttietions assestdtbiatiodlyocks (Figna2)do The
bevel ed sjdes pf aperture 296 assi. st .l.n | d.. ng _di spensjng tube 68
upward t aﬁl%eu%'ﬁﬁ‘ﬁ'ﬁg?%rﬁgy ojgggp MeqnRder 8@“93?%9#’%39%951%9?36% ube 68,
actuator 174 aQucepmpeny distailed nofEbationt dfdiod) @oid dispensing dystpwardis ihitstdd by
di spensin | pt.o a 6.6 , of 0, 4 taLner. 60 continues
to be mvg&%%ﬁ%e?gn%ﬁ% i R?’i@”@?ﬁ%ﬁ%@”ﬂ%‘a?%’%& 3@?1 S%&%é?%‘ﬁ?%‘f’ e¥g Fansthut s
limting 8Gdetects the2presermeswihé hahds, grrieseensiangighalr bé ereviqushyr deserivadiaat  of
cont ai ner | Sal , JAispensi.ng.tube 68 ,is ful dnserted in
passagem@ag%toﬁ?n&gﬂ o] R@Sﬁé{{oﬁ gedarstpam B1"rives pump hammer !5¥ ina c[oc ise
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



spout 24, and the tube end 70 of the dispensing tube extends ﬂd} 2 bge
spout opening 31 (Fig. 2) a short distance, such that tube e 8

di spensing tube 68 is not visible to user in part due to |ndented
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i ' ustratfthe 68 which would otherwise drip down after the main soap delivery function. This
mode of operation also prevents dripping and residue buildup between uses and
cleanings of the soap dispenser.

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.



enbodi ment, the tube end 70 of dispensing tube 68 renmains outs{ geLPiodyhe
spout opening 30 in spout 24 in the wgthdrawn position. As actuator 174
noves downward under the influence of punp hamer 53, a neasured dosage of
fluid soap is dispensed fromtube end 70 of el ongate dispensing tube 68,
even as tube 68 is noving to its wthdrawn position. Referring to FIG 20,
punp mnechanism 65, in the illustrated enbodinent, is a self-primng punp
in which theymgnmp 1 June 2004 24 mechani sm and di spensing tube 48 are
filled wwth fluid soap prior to actuation of the punp nechanism As
actuator 174 noves downward, punp nmechani sm 65 forces upward the fluid
soap in the pufpeRvALMosHie faminsediepranddemoral s mguritFem Bdluld dismsosingOieand
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di rect i onaxig dpfHe@nidindrd soap to fill the interior of punp mechani sm 65 and
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aperture 214. ®hituid iump mchanispkmesed se saidotogopertion o saihdomginad4nt o
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streamas the tube 68 is retracted toward the spout 24. \Wen the notor 49
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during soap delivery, causes punp chanber 218 to expan e di spensi ng
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t he tubecdaimdr.ch woul d ot herwi se drip down after the main soap delivery
function. This node of operation also prevents dripping and residue

bui | dup between uses and cleanings of the soap di spenser. The foregoing

description of The reseivortreshTBOSAREN widrehnRid ﬂﬁf@?gﬂng% ngﬁ'ﬁiﬂcluﬁéseér?gt ed

for pur poses of H‘?'f% cription, and is not intended e exhaustive or

actiaion ndisenshe $H e madarial diost saidegpntainer Hwewdhi geid opurams

limt the
sel ect ed mechzgiEm exgdidt#liveRetube 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



principles of the invention and practical application of these;I $r rkl%hgl es
to enable others skilled in the art best utilize the inventi0fA4

vari ous enbodi nents and various nodifTcations as are suited to the
particul ar use contenplated. It is intended that the scope of the

I nvention not be limted to specification, but be defined by the subject
matter of the clainms sgt .fortla bel ow. {2}% CLAINVS: 1 June 2004 1. A
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di spensi ngispbsel infafigehustivithrslidhtraPaRy ofsaibiesérveipfricauRer adapted to hol d
fluid material to be dispensed by the dispensing system said container
having a central axis and a top portion; an aperture in the top portion of

t he contaizner, Thaidibpapsihy dytemastale &) WHeksin @Qiﬂ?deﬂreq%éﬁisﬁisﬁd@@d P84l ner;
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g puntyf gk

to said cBRREF argpurti{eom g dintt POREPN 1a spreNG eiApdNthergigRPRSiRg SRAUI m 1,
wher ei N s@hen bhidiplimpuipchaphaigiagatddc! udes an  actuat or whi ch di spenses
said fluid material from said container through said punp. nechanismto
said delivery tube upon actuation of said actuator. 5. The reservoir nodul e

]9}‘ _cldai mt 9, furr?éeaéismmd igi fle@Barfisrhi of _ﬂgirﬁh&,f thubﬁt sl mt ; at@ﬁ senébtip?yn}t

uid materjal to be advanced from sai unp nechanj smthrqough a centra
portion O?Cté'ﬁ{"?? 'écqnu%ct?‘dﬁm%ﬂ?ﬁp\f"éer?ﬁ\ %P'%QH'F'PQTF?‘S;‘&‘BHS%GEQHG%Iélomﬁ%é’f%/d?ﬁ‘ﬁﬁtr upon
act uati onsaitl Hasing elefientbeing ddlap®ddb TPRING bAiIg RNGdrgMuBOTo EdidifilstifsRibhah, the
di spensi n§ . %stéﬁ.go risi ng: - {ji S eiEsi al S OL#tr;?. a hoousiI otrm;;rsa[t ively
connect ed ?@ CRPESYY 8 %é‘P?@C%'B@a "?"‘% %@& Q'Eﬂp”ro ﬁﬁ@uﬁ‘@‘%@@%' -central

axi s, said housing being adapted to renovably receive and hold said

reservoir TH.D du'Tﬁe io?sp%g% nsiygt%}ni &n cl\é\frrg % ?N%iegeilg isg%eﬁosdsﬂ] in§|'883st ;at ?e%%t one
internal groove, wherein the internal groove is horizontally and circumferentially disposed
at a lower end of said housing, wherein the housing further includes 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.



26 1 June 2004 a punp nechani smand a delivery tube mounted oR 5k 9004
reservoir nodule and disposed in alig?nent with said central axis o? sai d
reservoir nmodule. 7 The dispensing syStemof claim6, wherein said delivery
tube is disposed in said dispensing spout when said reservoir nodule is
hel d by said housing. 8. The dispensing systemof claim7, wherein said
punp nmechani smincludes neans for selectively activating said punp
mechani sm and said delivery tube is adapted to nove an increnental anount
froma fift3t pose dispending aysenanidlgmss,t wiereinrsaid deliesptemhsiaxtpreipdoto sahen

wher of n SdepPTRE, S W BBKsp o 05Tt TR GNTARE TSR G MR
sai d punpdeietyatubs ris iwithideathes frambsaid | digpeatiogepbut whan dalli Esbnvgirahedmetis bei ng

adapted t sal. Livery tube to said first positionin said
di spensi n%r@o&%ﬁﬁr%ﬂqp%ﬁéi%%%&ge“ on of the actuation of said punp nmechani sm

10. The dispensing system of claim6, wherein said housing includes at
ci rount or St 1 afts Sapelsaeeteh S, i S dervalo B UE ItisP & hipme
housi ng f metheism redtusders operbtively copeaited) to dsaig queh m&cﬁ:eainl’n $@isglactivedy nal

: ' ' . i Sing.a. | | di d
openi ng i Aaeb SRR wiRefihin ARl Eh BB oD elin e R PREE R
openi ng i somested dedaidnpsap dechasismogeratery sal elivs anethariser moving saidypLenp s
held b ' s ' T ' ' f. cl al i id
reservei rieamat HelRpradion 18 deRRRRR B Hai ey SaRe el A BRI,

and at | espstenone fl ange el enent extendi ng outwardly from said neck portion;
wherein said at |east one flange extends into said at | east one groove of
said housing to releasably hold said reservoir nodule to said housing when
sai d resetxoi rAnmdihbd jos dispedsinpyfliddisbah ofien ng). didpiznsinh esydiespenbemnin dyst em

o ot o O e Bl LSRR SARRNE AR A DB IERESEOR

moves wheand adluidl daapgootainesiaving@ panp meshenismi attacbetlitoesaid dispensing tubeai d

housi ng. e‘?ﬁg?ﬁocfg&'ﬁl falhgt3- The di spensing systemof claimé6, wherein said
en

delivery tube ex S8 o said di spensi ng spout when said reservoir
nmodul e i s instaldepdingm waddf Aessi; ng, and said delivery tube is withdrawn

fromsaid di spNghRdingRNY huMh Fikchidhim' pofi s¥Rkihg RAENE; | S
.¢) 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.



removed from said housing. 14. The di spensing system of cIaianUngQﬁégin
said reservoir nodule includes a punp__ nechani sm actuator operatively
connected to said punp nechanismto s®l@ctively actuate said punp
mechani sm and sai d housing includes a drive nechani smoperatively

connected to said punp nechani smactuator, said drive nechani sm noving said
punp mnechani sm actuat or upon the detection of the presence of a user of
the dispensing system 15. A nethod for dispensing fluid soap froma

di spensi n§9.sy sAaeservbie meidolet foe use inith enfiuid glispgasingnsiysteny des rasespi Uhodule

di spensi ng_tube novably disposed in said spout, and a fluid soap contai ner
havi ng a %ﬂﬂﬂ1 hani sm attached to said di spensing tube, the nethod
conpri sing: a)asemnsinegdefinimyalloadituaiing axis; b) activating the punp nechani sm
upon sensing the hand;

c). in response to gctivating the punp nechani sm
tovi gt he di SHEHIP RIS B U E cetire anA coumigh i Be sPfelert [he spout to
expel fljuid_d s oapufnpaittuaie d@ﬁnsip@aﬁfen@e aﬁmdoub)em\th@gumb@eﬁha?emsa_m tube |t R
punp. mochani s CERETHEC ARG BREFaY e d5Mipe A GPRCEaRS PAGS BN s
user incl tméecsndetoéﬁié Ogivawdtub?fmliﬁreid thé gohlery huble dxgerioefdtand ﬁigvebfefndtfi‘dm hang
of the usgr. 17. net of .claim 15 erein novi.n e di spensi ng tube
"h T e aqtior F B e ReiRes e ShianafiBaated fedische Bafaue o
a notor t t oft thepatng mmakmtr@rceatrmo?fhe?ounnumdluét&nw thtsﬁxtshﬁlthé h@itva@EtUBé or
arm cont act,s ange on a_.punp .ac or and urges e punp actuator
downwar d ?tde %@F h‘g:]r@“’%( %rqfﬁ&nﬁ?l'ggw%%' The nmethod of claim 17, wherein
novi ng the dispensing tube in the second direction relative to the spout
i ncl udes al lLng the notor so.that the sSpri bi as verco t he torque
of the mofdr t SargEnAe i Ok s S Witk & B4M3 astiesgncader 3 dange
reser voi rthabekibmdsf radialys eutwatdfram theupuehplasipstosi ng system the reservoir
nodul e conprising: a container defining a |longitudinal axis; a punp

mechani sm defining a centre and coupled to the container; a punp actuator
def i ni ng al.cenThe resedvoiromptiee of @lairh el 9p whgreie diie nostaneaimdivaes @l opetiysuraibe

contre or Taradf o Bold iraf cBRTET R DR Y alise BhedRon P Xl ouer

end f r om radially from the neck.

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



t he punp actuator and the |ongitudinal axis of the container i1s 'eia%ﬁ?;d
t hrough the centre of the punp mechaém} m the centre of the pu‘#’%’ t'uat or
and the axis of the delivery tube at least at the | ower end of the
delivery tube. 20. The reservoir nodule of claim 19, wherein the punp
actuator includes a flange that extends radially outward fromthe punp
actuator. 21. reservol r nodule .of .claim219, . wherein. the container

i ncl udes a topgzﬁ%gsgraigpogﬁﬁ wgﬂ%Wet@ﬁ 'Eﬁe%'bgfe efg%t{pga{yhléoqsw %9853? 125 e neck
havi ng at ciredartwalvegairebthetguaip sodiegnchenttaeli al |y from t he neck. 22. The
reservoir nodule of claim21, wherein the at |least two tabs are four tabs
symmetrically di sposed about the centre |ongitudinal axis. 23. The

reservoi r 28pdulThe oéservain modAe ofvdleine 24, fulieercsaiprisingrani inlet B8 Hisposéeahinone
nodul e of claim 21, wherein

bunp di spgse | ow g tah. 24. The. reservoir.
t he punp ﬂn%c%ggaﬁ%e %”ﬁé’PH@S%:% ‘QeéiaiPpaw SH8usi ng coupl ed to the contai ner
by a ferrule so as to extend into the container, the stationary housing

having a first ture over ich irst ball cock  resides; i nt ake
fube havi A5 o 02 kar il oiie 8 liimaad: cioteid Hos, pi 6 i ol ki etast aiing
havi ng a opertng amd inelutiesla sipireeshafd dispiosed i thatopeniag. of the stationary
housi ng, wherein the circular wall is resilient, extends outwardly form
the centre of the punp nmechanism a punp sealing nenber coupled to the

interior 87. t h&hsregenmiranydiie wf clin 26, aheiein theeingihg shire ingiudes kaasiuratyl of

wi thin thg_i rior th ti onary, housing;,. and 27b 1 June 2004 a spring
di sposed \E\Lab ﬁél ﬁfat %)étel?éﬁagllq‘ﬁ%sph@*ar&ﬁ'gn%/tpgf:?%q:ﬁa P& BUYPAGtU&IPTas to bias the
circular wall against the punp sealing nenber. 25. The reservoir nodul e of

claim 24, ,furt . rising.an inlet .tube disposed within the container
and coupl %%I tOR?IHQC(%B;nlsi'ﬁas%te%ﬁgrinﬂﬁs.mgz& The reservoir modul e of claim

24, wherein t he reserpiacbdaledravingrd bentailef, ithe sortaineopefiminga doditidisaludes a

i m haft,. di i ing. 27. Th VO dul e of cl.ai m26,
whor oyt etreferBPREREuli BRFG'4 Bmd achAGs bt b A ndraseky o ™
radially et coataindry arputripeacteator defofing be:eptnermngcr{oualﬁdrtg tf?@pupﬁpfdsetjrdnism,t )

d : . u aving a co ner e
cont ai ner bt Sefitly EBIHEPL 0w BT BLd SoiniiE’S Geirs a4 R gt oAt alovRdhe
havi ng a ganie ofdbhdriiveny tlibk| wharpiratheeddliveryaobe eriepi®dt the lowvbreermbfibraither, a

punp act Uxi R ABREIRIAE e fRGkEENAhiCRURE SGntb et fhseali%HreW H6Ugh the centre of
the pump 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



and a delivery tube having a | ower end and defining a centre al”ﬂm%’boﬁﬁi S
that follows the centre of the deliv J tube, wherein the delivery tube
extends at the lower end fromthe puﬁ) actuator and the |ongitudinal axis
of the container is aligned through the centre of the punp nechanism the
centre of the punp actuator and the axis of the delivery tube at |east at
t he | ower . f. the .deldver upe;. and oyt a mount i ng shaft

assenbl y, "ﬁﬂ@? gianplyﬁg%d%fjl %‘%%%zﬁ‘éﬁ fatend r@‘ﬁ@'%@%avf&ﬂm rFHe tcﬁggé ﬁ’g @Pe BigP
nmount i ng sbfabtorassenbly. 29. The fluid dispensing system of claim 28,
further conprising a notor housing and support assenbly coupl ed between
the reservoir nodul e and the spout and nounting shaft assenbly. 30. The
fluid di sp2nsi ige fyidtdispensing bpstem2 claitheoeitiertine reservoir nodul e i ncl udes

a u actuat gr. having,a flan nd wher ei he notor housi ng and s ort
assgnbrrlpy i ncl ﬁl?e%ooéf,t Bﬂ%ﬁ‘%ﬁ%&aﬁh Serrgyd'f‘g'ﬂé%%ﬁ SPEUtL 4RBINg & ”ﬁﬂpttﬁgp

fl ange of spdue hauinp aadhdemtet outBl thal brtchlsiivthidithe epsit MBnsihstpauDEp ) ddfife 29,

wherein the ELFBD act uat or defines an opening and includes a timng shaft

di sposed FRPYE pSB'é’ﬁi , Wherein the timng shaft 27c |I June 2004 incl udes
a plurality of tHel deliesryttobé defiteand tutidend, | thie eubianend! hhvingnat firet pesmionr af at he

punp actyator. 32. The fl. ui i.spengi ng. systemaf claim?29, wherein the
spout andg%?ﬁﬂt???éiogh rﬂgggﬁgv%oieﬂ |rﬁg'8§ y’@ﬂbﬁ}e geen n%“@wrbdtﬁ Q'f“?tp,
t he spoupocdition argl the secmtelgesiioaut | et that extends within the spout fromthe
spout tip to define a spout opening; and the delivery tube defines a tube

end, the tube end having a first position and a second position, wherein
the tube 83d r&he deil disgdnsimgt §ystam depkaia 32y Whetein the Hsout iahdtmowtidltshan and

(e SecondaA e Fusl o Lot i SRR HIS BB R

sensor residing in an opening in the spout. 34. The fluid di spensing system

of claim 33, j . i ye.s or includes .a signal emtter, a
i gnal 1 eb ver e BB iHEnE G SRR 5 Vhelsl bE Srepd it IR or MBSt or
housi ng aadigappoiitteras sigmbl yeceives perakenicatively asupled tec atmdtot digbbsed3in. thdhe
fluid dis i . cl ai 4. wherein at |east one of the speaker
and the ﬁ’%@?@gﬁﬁﬁa?‘b‘gg@gggﬁé“%ﬁ% e sP%ﬁgﬁ,ﬁndaa[n I[@gétpr @Wg of alowfluid
signal and a | ow power signal. 36. The fluid dispensing systemof claim
29, wher €k t h%hé H&thiﬁvréﬂsinglé%t'enqlgofscﬁlaeﬁfntm, 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



assenbly includes a spout and a support shaft coupled to the spout, wherein
the notor housing and support assenb%y i ncl udes a punp housirﬁﬂ“”ﬁﬁgpéin

t he support shaft and the punp housi djare coupl ed 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 di spensing systemof claim37, wherein each of the

pl ur al i t yag$emably inchules gandntgingh sassgoavan disppssicewidtin the spout belyresndhe spentan
adj acent gpbhiRgand B2 subpsrt bhatt. d di spensing system of claim29, wherein the
spout and nounting shaft 27d 1 June 2004 assenbly includes an internal
passageway di sposed within the spout between the spout opening and the
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