ELECTRONICALLY KEYED DISPENSING SYSTEMS AND RELATED METHODS UTILIZING NEAR
FIELD FREQUENCY RESPONSE TECINICAL FIELD The present invention is generally directed
to dispensing systems. In particular, the present invention is directed to keyed dispensers which allow
only designated refill containers with dispensable material to be installed therein and, if desired,
installed by 10 selected distributors. More specifically, the present invention is directed to electronically
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30 manufacturergdaiyaentheeist iy odstensiiztbasearrect refill container in the dispenser housing.
For example, it would be very upsetting to hospital personnel to have hand moisturizing lotion

dispensed when they instead desire anti-bacterial soap. Therefore, manufacturers provide keyed
nozzle and pump mechanisms for each type BAtERGUNaAsRTthat only appropriate refill bags are

installed in corresponding flpid] dizRENSErerRRYSHIRM AL HIEIE" AYARA KeYIG RYRIEM-RR At their
dispensers can only be f
15 hospitals, bathrooms and the home. These dispensers may contain fluids suph as soap,

anti-bacterial cleansers, disinfectants, lotions and the like. It is also known to provide
dispensers with some type of pump actuation mechanism wherein the user pushes or
“pulls a lever to dispense a quantity of fluid into the user’s hands. ‘“Hands-free”
dispensers may also be utilized wherein the user simply places their hand underneath a
20 sensor and a quantity of fluid is dispensed. Related types of dispensers may be used to
dispense powder or acrosol materials. _
Dispensers may directly hold a quantity of fluid, but these have been found to be
messy and difficult to service. As such, it is known to use refill bags or containers that
hold a quantity of fluid and provide a pump and nozzle mechanism. These refill bags are
25 advantageous in that they are easily installed without a mess. And the dispenser can
monitor usage to indicate when the refill bag is low and provide other dispenser stafus
information.
Manufacturers of these fluid materials enlist distributors to install the dispensers at
various locations and place the manufacturer’s products in the dispensers. Further, the
30 manufacturers rely on the distributors to put the correct refill container in the dispenser
housing. For example, it would be very upsetting to hospital personnel to have hand
moisturizing lotion dispensed when they instead desire anti-bacterial soap. Therefore,
manufacturers provide keyed nozzle and pump mechanisms for each type of fluid refill
bag so that only appropriate refill bags are installed in corresponding fluid dispensers.

35 Distributors prefer such a keying system so that their dispensers can only be



2 refilled by them instead of their competitors. Replacement of refill containers by unauthorized

distributors is sometimes referred to as "stuffing.” In addition to providing keying between the

dispenser and the fluid refill bag to ensure the compatibility of the product with the dispenser, keying is

used to ensure that competitors of the distributor do 5 not obtain the distributor's business. And it is

also’critical to the manufacturer that competitors do notstuff their product into the manufacturer's
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the magnet to beldetectets ancheiectivebhatosmanioniel switeh i ihemagnetis natdetasted then the
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compatible with one another. In other words, each dispenser must be keyed for a
particular product, a particular distributor and perhaps even a particular location.
Accordingly, the inventory costs for maintaining refill bags with a particular key is
20 significant. And the lead time for manufacturing such a refill bag may be quite lengthy.
Moreover, the particular identification of a particular keying device may be lost or
damaged so that it is difficult to determine which type of keying configuration is needed

for the refill bags.
One attempt at controlling the type of product associated with a dispenser 1s
25  disclosed in U.S. Patent No. 6,431,400 B1. This patent discloses a refill bag that utilizes
2 wafer with an embedded magnet that must be properly ériented into a housing in order
for the magnet to be detected and effectively close an on/off switch. If the magnet is not
detected then the dispenser is disabled. Although effective in its’ stated purpose, the
device disclosed in the patent is lacking in that a specific orientation is required for
30 installation of the refill container. The patent also discloses the use of a spiral coil on a
printed circuit wafer on the bag which is inductively coupled to a similar spiral coil on
the housing’s base supporting surface. A capacitor connected to the spiral coil on the

bag establishes a resonant frequency for a conventional frequency-measuring circuit to



provide identification. It is believed that this scheme is lacking in that it provides no teaching for
adaptability for use with multiple dispensers. It is also believed that the disclosed configuration is
subject to a mis-alignment of the coils which may lead to misidentification of the bag. And the use of a
single.coil as the emitting and receiving coils may lead to mis-identification of the bag.  Therefore,
there is a need in the art for a dispensing system which provides for exchanges of data between a refill
container and a receiving housing. The exchange of data enables an improved keying system that
eliminates the sighMchAGBHG Lsts ey bR o ralchinenhemserip ltskinndridre achrrevieproduct that
is required to be texcasgoiiatethpritiilaydispenseniT hangijsalspamnesd forandmpiaved keying system
for fluid dispense hat.the .proper material is.installed into the proper dispenser. And there
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containers whereipthe.@stat taenketihds, gpﬂggqggg_rs is kept to a minimum. And there is a need for the
containers to be receigf d within the dispenser in such a way to ensure positive detection of the
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15 containers is kept to a minimum. And there is a need for the containers to be received
within the dispenser in such a way to ensure positive detection of the container’s

identifier.

SUMMARY OF THE INVENTION

20 . In view of the foregoing it is a first aspect.of the present invention to provide

electronically keyed dis_pensing systems and related methods utilizing near field
frequency response.
Another aspect of the present invention, which shall become apparent as the
detailed description proceeds, is achieved by a refill container received in a dispensing
25  system, the container including an enclosure for carrying dispensable material, a pump
mechanism coupled to the enclosure, a nozzle operatively connected to the pump
mechanism, wherein actuation of the pump mechanism dispenses a quantity of material
through the nozzle, and an identifier spaced apart from the enclosure, wherein the
identifier has one of a selected number of electronic signatures.
30 Still another aspect of the present invention is to provide a dispensing system, that
includes a refill container having a dispensing interface extending axially therefrom, an
identification collar disposed about the dispensing interface, and a module for

detachably receiving the identification collar and selectively actuating the dispensing



4 interface when the identification collar is deemed compatible by the module. Other aspects of the
present invention are attained by a dispensing system, which includes a housing having an emitting
device and a receiving device; a refill container carrying a material and an electronic key, the refill
container receivable in the housing; 5 an operational mechanism associated with one of the housing
and the refill container; and a controller in communication with the emitting and receiving devices, the

controller having.at tchigg kgég,,éhe, mitting device generating a signal which passes through the
electronic key and Which 18 7o EEivaT By ANS TELEimYy Sertosrripis didbR metHe matching key to
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the concepts of the pregenipwentigniEig: 48 isadmntrisyational yiswael.ahpusingcaveraf the

dispenser; - . , L . . . . .
dispensable material for receipt in a dispensing system, the container including a

structure for carrying dispensable material, a dispensing interface associated with the
structure that facilitates dispensing of a quantity of the dispensable material, and an
identifier spaced apart from the structure, wherein the identifier has one of a selected

15 number of electronic signatures. ‘
These and other aspects of the present invention, as well as the adveintages
thereof over existing prior art forms, which will become apparent from the description to

follow, are accomplished by the improvements hereinafter described and claimed.

20 BRIEF DESCRIPTION OF THE DRAWINGS

For a complete understanding of the objects, techniques and structure of the

mvention, reference should be made to the following detailed description and
accompanying drawings, wherein:
Fig. 1 is a front perspective view of a keyed fiuid dispenser made in accordance
25 with the concepts of the present invention;
Fig. 1A is a front elevational view of a housing cover of the dispenser;
Fig. 2 is an exploded view of the dispenser showing a module, an identification
collar, and a refill container;
~Fig. 2A is a perspective view of an alternative embodiment of the dispenser;
30 Fig. 3 is a front elevational view, in partial cross-section, of the identification
collar;
Fig. 4 is a front right perspective view of the module with a slide ring and a

mounting ring installed;



2 is an exploded view of the dispenser showing a module, an identification collar, and a refill container;
Fig. 2A is a perspective view of an alternative embodiment of the dispenser; 30Fig. 3 is a front
elevational view, in partial cross-section, of the identification collar;  Fig. 4 is a front right perspective
view of the module with a slide ring and a mounting ring installed; Fig. 5 is a rear elevational view of
the module;  Fig. 6 is a front elevational view of the module with the slide ring and the mounting ring

not shown; Fig. 7 is algolé) })ngvz\l/r%grtg%‘r]ggduIﬁSFl%fg@tls a top view of an alternative tray used with the

pump actuator;  Fig. 7Bis a Cross-sectional vie meiterative tray and a refill container nozzle

received therein; Fig. 8lis & bottofreievlest tiveanethwesige Hisdamn explodre gerspagtivedview of the
slide and mounting,kiRGS: rine not shown: ’

Fig. 7 is a top view of the module;
5 Fig. 7A is a top view of an alternative tray used with the pump actuator;
Fig. 7B is a cross-sectional view of the alternative tray and a refill container nozzle
received therein; '
Fig. 8 is a bottom view of the module;
Fig. 9 is an exploded perspective view of the slide and mounting rings;
10 Fig. 10 is a perspective view of the slide ring and the mounting ring assembled to
one another in pre-assembled position;
Fig. 11 is a front perspective view of the slide ring and mounting rings after
assembly to one another;
Fig. 12 is a perspective view showing the identification collar (without the refill
15 container) and the slide ring and mounting ring assembly oriented with respect to one
another;
Fig. 13 is a top view of the view of the identification collar (without the refill
container) and the container release mechanism;
. Fig. 14 is a cross-sectional view taken along lines 14-14 of Fig. 13 showing the
20 identification collar and the release mechanism engaged with one another;
Fig. 15 is a schematic diagram of the kéyed fluid dispenser;
Fig. 16 is an operational flow chart of the fluid dispenser’s operation; and
Fig. 17 is an operational flow chart of an auto-ranging feature utilized by hands-
free sensors carried by the fluid dispenser.

25

BEST MODE FOR CARRYING OUT THE INVENTION
It will be appreciated from a reading of the Background Art that a primary need for

30  dispensing systems is the ability to prevent “stuffing” of competitor’s refill containers in
a manufacturer’s dispenser or in dispensers serviced by a distributor authorized by the
manufacturer. The exemplary system disclosed herein fills this need by facilitating

sharing of data between a communication device associated with the refill container and



10Fig. 10 is a perspective view of the slide ring and the mounting ring assembled to one another in
pre-assembled position;  Fig. 11 is a front perspective view of the slide ring and mounting rings
,after assembly to one another; Fig. 12 is a p...apective view showing the identification collar (without
the refill 15container) and the slide ring and mounting ring assembly oriented with respect to one
another;  Fie. 13 is a top view of the view of the identification collar (without the refill container) and
ctional view taken along lines 14-14 of
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tributor’s 1dentification code; quality control information, such as manufacture dates

5 and lot size; pump and/or nozzle size; the type of pump actuating mechanism associated
with a dispenser; the type of dispenser location, such as a restaurant, hospital school,
factory, etc.; the dispenser’s history of use; and so on. The communication devices
referred to may include, but are not limited to: a bar code; a magnetic storage medium;
an optical storage medium; radio frequency identification (RF ID) tags or smart labels;

10 and related mediums. Indeed, the communication device may consist of a coil with an
attached capacitor.

A microprocessor based controller is associated with either the refill container, or
the housing. And a second controller may be used in 2 stand-alone device so as to add
an extra level of security. The primary controller is preferably used to facilitate the

15 sharing of data between the communication devices. And based upon the monitoring of
the communication devices undertaken by the controller, the controller controls any
number of operational mechanisms that permit use of the dispensing system. The
controller may also allow a single dispenser to receive and dispense materials from more
than one refill container, or allow control of more than one dispenser.

20 The stand-alone device may be an electronic plug or key that is receivable by the
dispenser housing. Indeed the key may or may not provide: a power supply, the first or
second communications device, and the controller. The foregoing features and options
may be selected depending upon security features desired by the distributor or |
manufacturer as deemed appropriate.

25 The dispenser disclosed herein may either utilize operational mechanisms such as
a push bar mechanism or a “hands-free” mechanism for dispensing a quantity of fluid.
The push bar mechanism operates by the user pushing a bar that actuates a pump
mechanism carried by the refill container to dispense a measured quantity of fluid. The
“hands-free” device, an example of which is disclosed in U.S. Patent No. 6,390,329, and

30 which is incorporated herein by reference, utilizes a sensor that detects the presence of
an individual’s hand and then dispenses a measured quantity of fluid. The operational
mechanism may also include any latching components that permit access to the housing |

‘that carries the refill container. In other words, a latch or a series of latches may be used



BEST MODE FOR CARRYING OUT THE INVENTION It will be appreciated from a reading of
the Background Art that a primary need for 30dispensing systems is the ability to prevent "stuffing” of
competitor's refill containers in a manufacturer's dispenser or in dispensers serviced by a distributor
authorized by the manufacturer. The exemplary system disclosed herein fills this need by facilitating
sharing of data between a communication device asscdctiated with the refill container and 6 a
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second controllsmgychesedipansiendialpne deyios, o0 48l add.an sxtta level of secyrty. The
primary centroller is preferably used to facilitate the 15 sharing o data between ﬁwe communication
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This feature saves on providing a power supply with each dispenser and the costs
associated with replacing discharged batteries.

15 The features listed above provide for a dispensing system with significantly
improved operational features. Indeed, use of the communication devices and their
exchange of information facilitated by the controller provide for not only selective
enablement of the system but also monitoring of the system. By collecting additional
system information, the needs of the dispenser user, the distributor and the manufacturer

20 canbe met. For example, the dispenser’s frequency of use can be determined along with
peak hours of operation, use within designated time periods and so on. As will be
appreciated from the detailed discussion to follow, the various features of the different
embodiments may be utilized in any number of combinations and with one or multiple
dispensers. Accordingly, reference is made to the following detailed description and

25 figures which set out the preferred embodiment.

Fluid Dispensing System Utilizing a Near Field Frequency Response Key, an

Electronic Lock Out System and Internal Power

30 Referring now to Figs. 1-17, it can be seen that a dispensing system and related
methods of use according to the present invention is designated generally by the numeral
100. In this particular embodiment, a near field frequency response system is utilized

. for the purpose of checking the identification of the inserted refill container upon each



dispenser housing. Indeed the key may or may not provide: a power supply, the first or second
communications device, and the controller. The foregoing features and options may be selected
depending upon security features desired by the distributor or manufacturer as deemed appropriate.
75The dispenser disclosed herein may either utilize operational mechanisms such as a push bar
mechanism or a "hands-free” mechanism for dispensing a quantity of fluid. The push bar mechanism
operates by the usegdgushin a bar that actuates a pump mechanism carried by the refill container to
dispense a measUie ‘d%ﬁf’%ﬂfg??lﬂfdl?erﬁép%%snf?é@w@vice, an example of which is disclosed in
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other words;ghe iteraalipaxaemayrPertilized 4o read communicagion device provided with the
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and InternalPoWgEyariment 122 that carries a battery or plurality of batteries for the purpose of

powering a motor 124 which is also maintained by the module. It will also be

appreciated that the module 120 may be powered directly but it is believed that the use

of batteries is preferred. A pump actuator, designated generally by the numeral 126, is

also carried by the module 120 for the purpose of engaging the refill container in a

25 manner that will be described in detail. The pump actuator includes linkage and a dﬁve

assembly that is connected to the motor 124.

The refill container is designated gemerally by the numeral 110 and is seen in an

uninstalled position in Fig. 2 and an installed position in Fig. 1. The container 110

includes an enclosure 130 which retains the material to be dispensed by the system. The

30 material may be a fluid, lotion, aerosol, powder or pellets as deemed appropriate by the

end application. Extending downwardly from the enclosure 130 is a neck 132 from

which further extends a nozzle 134. A pump mechanism 136 is associated with the

nozzle 134 and is actuated by an axial motion. The pump mechanism may provide a



30Referring now to Figs. 1-17, it can be seen that a dispensing system and related methods of use
according to the present invention is designated generally by the numeral 100. In this particular
embodiment, a near field frequency response system is utilized for the purpose of checking the
identification of the inserted refill container upon each 8 and even/ actuation of the dispensing
mechanism.  The system 100 employs a housing 102 (shown in phantom) which is carried by a
back plate (not shown), A hogising cover. 104 is selectively nioveable with respect to the back plate,

The cover 104 m&A B hHGEE RRIFEY SPbtheris® dotrarresiths backsiatkidodds thealtothat
replacement of refill pontainersrasd maintenshce nitbasaisingisinianabwerkinos. it will also be app.
eciated that a Iat%;r@sﬁgggggglist@ﬁb ﬁrweeg g&%co‘%gr m? be motor driven, A detailed view of the
housing cover 104 is shown’in Fig. 1A, The Cover TO4 RS eI e et BHE e RaBGRRAERRTOS so that
the interior of the sHerisers 0mrds bderddiowed, dispesiredntntideD intieatar 106rmayialsa extend
from the housingyyyherein 4 natl f ingdi shows that the.dispenser is on and
non-illumination gf.the Légggg}gﬁtg%pa?mé?J?]éi%?}s&%ggg%ﬁ/e.e‘r %pggislaé)?igﬁl a sacg Eltrrllé)lﬁo Ss a

stepped nozzle waI1 8 HHREHBYIHEER Ho2siaZo Je g 108 Hbomit O issooiifigured t6 Provide a

series of stepped-semiraiisubamingaasdnisdicationjonthe Usaasdemheteto @o?mpiﬁﬁ%ﬁil?;r hand so
as to receive a nﬁgr%u&%dng&a%iéy of fltrjigl. Itfldesired, indica ,maﬁ be provided on the stepped nozzle

wall to further assist the user in all%yp Acemeht. O7C RBEURIISEh e husifgseda Wrincdritsiner 110

“having an identifiéatioeresiarol ¢deMotethkbtabhe Toritaines tktnanitile epaslld aie repaived by a
module, whigh isiseignated aenrialy By Hiedimerali29. The madule 129 includes a battery
different types of collars 112. The neck 132 also provides a locking edge 139.
Fig. 2A shows an alternative embodiment of the module 120, The notable
differences between the module shown in the other Figs. and the module 120 shown in
Fig. 2A is that the pump actuator 126 completely surrounds the pump mechanism. And
15 the module 120 carries the control circuitry which will be discussed in detail later, that
includes a key opening to receive an electronic key 412. The key 412 may be color
coded or otherwise identified so as to allow visual confirmation that the refill container,
with a corresponding visual identification, is compatible with the key.
The collar, which is designated generally by the numeral 112 and is best seen in
20 Figs. 2 and 3, is associated with the refill container for the purpose of identifying the
container to be used in a particular dispensing system. The collar 112 includes an
exterior surface 140 opposite an interior surface 142. The collar 112 has a collar
opening 144 extending therethrough and is coaxial with the nozzle 134 when the collar
is installed onto the neck 132. The exterior and interior surfaces 140, 142 are connected
25 at an underside of the collar 112 by a chainfered nozzle edgel46 and at a top side by a
neck edge 148. A pair of opposed notches 150 are formed in the neck edge 148 and are
aligned to receive the corresponding orientational tabs 138 provided by the container. A
plurality of internal detents 152 extend radially inwardly from the interior surface 142
and are deflected by the neck 132 as it passes through the opening 144. When the neck
30 132 travels far enough, the underside of the detents 152 bear against the locking edge
139, Accordingly, the collar 112 secures itself to the neck 132 and is difficult to remove
once installed. In other Words, when the collar 112 is installed on the container, the

notches 150 align with the tabs 138.s0 as to allow for engagement of the detents with



20 compartment 122 that carries a battery or plurality of batteries for the purpose of powering a motor
124 which is also maintained by the module. It will also be appreciated that the module 120 may be
powered directly but it is believed that the use of batteries is preferred. A pump actuator, designated
generally by the numeral 126, is also carried by the module 120 for the purpose of engaging the refill
container in a 25manner that will be described in detaijo The pump actuator includes linkage and a
drive assembly that is connected to the motor 124.  The refill container is designated generally by
the numeral 110°3HESROREES fAicerinshalrsgkpmsitonlin @igoanid@n installed position in Fig. 1. The

container 110 includes aA<ensioserek3dvshich setains.thedpaterial 1o, l%ﬂg%ij%’l%%dd%y 1Hig;system.
The 30 material rgag/g%)afluid Iotiorﬁgrosol, powder ar pellets as deemed appropriate by the end
n 0

application. Extend oﬁn?/vg]?af’s?? AL ARTOSE e 18ematishdek 132 i witieh ftithiErextends a
nozzle 134. A pusdsptifiechanisintd 36eisifissociatedardith the nazzle I34iandiisactuated.by.an axial
motion. Thefpung:B meg -és rovide a ,C radially extending nqzzle rim 137, It will be .
appreciated by thoase slgﬁgd ﬂtﬁggﬁ/a%% Og?i 'e}%rﬁpe%leﬁc zilt]r?%%? G%BH%CT%)% Pulbip Y& or other
actuating meanstypfcaifjaise Fot tepaiesialy hrteniabfdmmiscolEpsidiatehclosdrertalledstvely, the

pump mechanismsendthe.rezalemayiis wlerraskio-asmadispensing.interface Indeed, the dpterface is

that 5 part of tht rtef.ill confainer or the like which carries the dispensable material and coacts with the
dispensing syste Ho (R AH ol WoraLbEh SanerRickoBemmerarBipt bF thEeafeamisr ifithe
housing and asslstsiirldispensingeofdhaeratesiabibicny fosprofrdending frenmdhedsask 13dnay be at
least one orientafional tah, 138, Indee neck incorporate two orientational tabs 138 that are
diametrically opposed to one %Lﬁgt%%rgdi%%%rv%\%g?&én %?fiégﬁtgﬁ%’ﬁ %C}dﬁﬁgecira{’)?‘i’ § PRV B8 djusted for
the purpose of dedistify @iﬂ@ﬂé’ﬁt’_@@)éé’@ﬂ@d@é@l\ﬂb‘ﬁhﬁemeddmmmmmiﬂes@mghiw edge
139, Fig. 2A showswan alismatyeiembadimeniat e mod 470, g qlapls dfprenges between
a

the module shown in the other Figs. and the module ;20 shown in Fig. 2Ais t e pump actuator
126 completely SUTHSTHHHE SHApTTHe LRI RIHRERE thskaretiioud &1 PoehifiasathBreBRe et circuitry
which will be discusséidinvtetailddieridhat mchdespatkeyi®REbNgL0 receive an electronic key 412.
The key 412 may be gloL ¢ r otherwise identified so as to allow, visual continuation, that the refill
container, with a correqund%lﬁggv%ﬁgcfdel\%t{ﬁiglactcz%grﬁsisacgfﬁ%xé’ﬁt%ﬁeél%ltmﬁ%%ﬁd%ﬁeygglIgrl?l\clv ich is
designated gen&¥&ASCHyFHE Risnierails 112 Qe ibbestmsenfiretaining the refill container 110 in a

manner to be described. The locking ridge 168 includes a leading edge 170 that is

disposed between the mark ring 154 and the detents 152. The locking ridge 168 also

provides a trailiﬁg edge 172 that extend toward the notches 150. The locking ridge 168

20 is periodically interrupted by openings and in particular by an alignment slot 174. In this

embodiment only one alignment slot is required although it will be appreciated that

multiple alignment slots could be used. Moreover, the single alignment slot 174 is

substantially aligned with one of the notches 150. Accordingly, when the identification

collar is attached to the refill container the alignment slot is oriented appropriately with

25 respect to the container. The locking ridge 168 also includes a plurality of ramp slots

174 which are uniformly disposed about the locking ridge 168. In this embodiment the

locking ridge provides three ramp slots 174 although two, four or more ramp slots could

be employed. Each ramp slot 174 is defined by a pair of opposed ramp edges 178 in the

locking ridge 168&. It will be appreciated that the ramp edges are tapered in such a way

30 that they extend from the leading edge to the trailing edge and are opposed to one
another so that the ramp slot 1s wider at the leading edge than at the trailing edge 172.

Referring now to Figs. 4-8, it can be seen that the module 120 is configured to

- selectively carry and retain the refill container 110 while also implementing the



20 Figs. 2 and 3, is associated with the refill container for the purpose of identifying the container to be
used in a particular dispensing system. The collar 112 includes an exterior surface 140 opposite an
interior surface 142. The collar 112 has a collar opening 144 extending therethrough and is coaxial
with the nozzle 134 when the collar is installed onto the neck 132. The exterior and interior surfaces
140, 142 are connected 25 at an underside of the collar 112 by a chamfered nozzle edge 146 and at a
top side by a negk edge 148. A pair of opposed notches 150 are fomied in the neck edge 148 and are
aligned to receive tHa'2BITe&pSAAIG SrivhtsteM FaHaL DS previibdinyofaceontaimer. AQpidtality of
internal detents 62iextenet radicity, imwandiydeaietbenntesionsHacel4rnd.are.deflacted,by the

neck 132 as it pass r ing 144. en.the neck 30 132 travels far enough, the
underside of the deffrﬁ% %gg %%%%gg}%sﬁ delo%%g;lg e %énfg‘é?AI@@oPa?ﬁ@% tfhé’%@fla]rgglt?aéecures

itself to the neck™3%d5hd I GificmpRETBRIIVE b fice dastaiiedhd bothersyworttsyivhersthe tellar 112 is
installed on the comiaiger cthenmotehes koQ-align Withithe  as to allow for engagement of the
detents with 10 %orre%pocrfdinr? surfac?fs%gn th%@neck and?to%la?hﬁ%%%igrféggvgoﬁﬁf%%%ﬁ the ‘
exterior surface 142 SDef‘\?veSérﬁ1 W& R8Y7 Xehggéeoiéf%“é(ﬁdiiff'énl}é}bfk‘i]??é gdges 1somppehannal 183 that
carries an identifiarasriatAdinised hedeiv, thererm identifien is useehte ddentituiasseciate adag, a

mark or other digfinctive featyreQr Sygharacteristic with.an enclosure. The identifier allows for
identification of thg ?nygterial in the ecnclosgl}[re and t%eags%%%?étvé/g%ﬁwpw(é RS SITRHEsIdRRtifier 154

carries a key 1581RC4Bleti€TBp T S fiAsl cTarrtBsurs Tk keydbBB:intldes dr isentifier Coil 158 that

is terminated bysancigderdifiercapaciondiah as-saeninfig &%15%49@&“&%%“&5%%{5%%9%5 an outer
diameter 162 wplgeh\l%dappﬂo n%ﬁg sized to.be received by the module 120, And the'identifier ring 154
may be color cdded of provids Soma SRS AL LB HE T Prasidreshorism AR TER Shith WHbizkdy 412. In
other words, altfrsudih thepkey pfortdisng wayhol@legtionieally Sasuingthad theaalilhoontaiper is

spproved or use i AEIEIALASPRISEy ey chdng o e ey 442 and the g 154 may provie

an immediate visual indication of an incompatability problem: 15 CHFPludes a
circumferential BBKIEg eI gE PSR WhEC RORIEaRaT S \itIsitis n dohklel 1id@ fotatie pliposedfarétaining the

refill container L6viaa manngrigohe.deseribeds Tﬁ%@%@%ﬂ'ﬂ&%ﬁ%m@%%%&ik%@dzlﬁ% qdge 170
that is disposed betwee)tzr% he mark rirgﬁ 154 and the detents 152. The locking ridge 168 also provides a
e

t
trailing edge 17N RGPIEHAY FiEPitiches 150. The locking ridge 168 20 is periodically

interrupted by openifggearidgngpartiGigar bysan aligrinesinsio: 1l Jnihis envhediment.agly;one
alignment slot i ' Ithough it will be appreciated that multiple alignment slots could be used.
Moreover, the s§ ﬁg%%&ﬂ%ﬁ%ﬁ%&%%%%%% a%ét:pallsﬁaﬁé: ARt R TP EARARBTRHES 1456 2
Accordingly, wHePHREEiergifidatibe cofiapdsathechedytd Wemefilkidntaipen thetatigismentutiot is

oriented a@cpro@é@éﬁbfd\%&&%@%@é@%&%ﬁgt@ﬁ)%@%mTﬁla?e@%%%ﬂgx?l%éfsp%% Sye{g%%%%gﬁ a plurality
g mbodi

of ramp slots 174 ghich are uniformly disposed about the locking ri . In‘this ment the

locking ridge provide R XY SISt RS It Ry R i FifsLR bt Flesrelianipfstotsicatricbhéiemployed.

Each ramp slotchithisedeffoacubyt-adaait0fropponedTampIREoes,1 781ip thedocking,Hdge 168. It will be
appreciated that the.ramp edges .are t ed:in such a way 30 that they extend from the leading edge
to the trailing e%@gg%lﬁd%géngﬁs%gd \f{g} %?tl%e ano t%pf’CgB%efPH‘?é R o U i dreafiiFs 1888ing edge
than at the trailfigiesdge 172.

25 As best seen in Fig. 9, the mounting ring 210 includes a band 214 which has a
band opening 216 therethrough. The band provides an exterior surface 218 opposite an
interior surface 220. The surfaces 218 and 220 are connected at their respective ends by
a container edge 222 which is opposite a body edge 224. An internal step 226 1s formed
on the interior surface 220 and which may providé a bearing surface for the identifier

30 154 as will be later described. Extending axially along the interior surfe;ce 220 from the
internal step 226 is an alignmént rib 228. The alignment rib is ultimately received in the
alignment slot 174 of the identification collar 112. The exterior surface 218 of the band
214 provides a plurality of lock channels 230, wherein the lock channels 230 extend



Referring now to Figs. 4-8, it can be seen that the module 120 is confinned to selectively carry and
retain the refill container 110 while also implementing the |l detection of an end-user's hands,
confirming the compatibility of the container 110 with the dispenser housing, and moving the pump
actuator 126 for dispensing material in the enclosure 130 through the nozzle 134. The module 120
provides a body 190 that includes a battery compartmgnt 122 for carrying the batteries, a circuit

housmlg 194 for garrying a comm nlcatlclpys{%gtelm (to be discussed), infrared sensors_ 195 for detecting

a user's hands, and a gear oy 196 GFirve & é‘&%ﬂ}%éﬁ Rt AW RF IR SBpropriate

linkage to drive #eapehmmeciitarcrdpi caithguglh tslsehsobopeniteis of anyitypimaliésta tietect the

presence of an okt iAo, & egheniGeLEIMUE. his mPagimen, emBlays Ifrared sgpsors. As
J

will be discussed later, the sensors 195 :e undergo a self-check to adjust for the relative environment

in which the disaRRE &Pl VRI RIS Gy 1 FEP&rstiesriths ahsonthitret relisfsedhscharism 200

which is utilizeddrurthe purpesentreseivngwnchelding:Hasasfil.coniainglindhe.modue,120. The
container releas§481e%1%nsil§nrt]ﬂ%00 allow fO{ ins?rtion and holding of the refill container during use

wherein the confaiier is positively 1ocked into pracd THE machdAteiil® priiersPEg i ion of a

lever to allow foralitidraerdl ofitiseabohtanréreafienity ééhtehtshhavesbéienlfviy cispénged: the Referring
now to Figs. 9-14;4f cap heseqn that the container release mechanism is designated generally by the
numeral 200. The container release mechanism includes a mounting ring 210 that is fixed to the body

190 and a slide ring 2PPGHREVidFeRattaby Sroiar Edsiifeanbimerring 2104t csetttherewith

to align andopositivelyheltithesrefitheoniainesupen dssastinis vhie slidering %glgbﬁpa%lﬁl\ﬁls for
release of the c%geterl(iirgeeigugogﬁ%er-acuéated roﬁti tof the slide ring. The rings 220 and 212 also
provide for interaction with the identification collar to WA SHIPIAS T PATEM LR NI 5 As best

seen in Fig. 9, thesnounti?d §ing 216 iheludesabahd @id iwhitly has apaideopanring:2iber of

therethrough. T j eri e osite an interior surface 220.. The

surfaces 218 an%&zpi)&gér%g%ﬁfj@ggaégtrélgiﬁh%kgaﬁe%cteég%r?gjg%ilh%cggnﬁigné%ec 68655%\%%% is

opposite a body eRFEPRAIORFYFtErN A StepipEefis fornasidlorinre theertorisinfates 220 &ndgahich may

provide a hearing:sidane testherdentifieo3thd sdaswill-bedater dﬁ%&%ﬁ%?’é&@miﬂ&%&g"y along
ri

the interior surface_220 from the internal steP 226 is an alignment rib 228. The alignmentrib is
ultimately receiVBHARCthe ARGRITBRTEIBEr 74 5 tiraTtiaitrivahio R bl aree1 2247 W BRRsAGr Stifface 218 of
the band 214 privides arplasaliyaoktaticehaipeihzBQiswhereindbadaskehannels 230-exiend 12

wherein the ends of the coils extend therefrom for connection to the communication

system. It will thus be appreciated that the gap surface 249 between the receive coil 248

20 and the emit coil 252 forms a coil gap 256. This gap is primarily defined bj/ the

positioning of the identifier coil 158 upon insertion of the refill container into the release

mechanism 200. Details of the interaction between the identifier coil and the receive and

emit coils will be discussed as the description proceeds. Radially extending from the

body edge 224 is a mounting rim 258 which aligns and mates with the body 190. Also

25  extending from the exterior surface and typically from above the receive ring 246 is a

mounting tab 260 that extends radially outwardly so as to allow for attachment of the
release mechanism to the body 190.

The slide ring 212 includes an exterior surface 262 and an infen'or surface 264.

Extending radially outwardly from the exterior surface 262 at one edge thereof is an

30 exterior ridge 266. A push lever 270 extends from the exterior surface 262 wherein a

back surface of the lever 270 includes a spring nub 272. Extending radially inwardly

from the interior surface 264 are a plurality of alignment locks 274. In this embodiment

three alignment locks are employed but it will be appreciated that any number could be



from the container edge axially then laterally. In particular, the lock channel includes an axial channel
232 which is contiguous with a lateral opening 234. A slide ring ledge 236 radially extends from the
exterior surface 218 and defines the bottom surface of the channel 232 and the opening 234.
Accordingly, the channel 232 is defined by an axial 5 channel end wall 238 that is substantially
perpendicular to an axial channel side wall 240. In a similar manner, the lateral opening 234 is formed
by a lateral openin goide wal]I 242 and a lateral channel end wall 244 which perpendicularly extends

from the slide ring 84S 245 TAEIE SR BRH TR W iHh Praga e s Beshewests ifdlig. 14, is
a receive 10 ringr2d@dadichis foomethpeitverin tHeatledgerand the.bady &dae 224.Wrgppeghground the

receive ring 246 i ' il 248 that m nclosed in a plastic material. The receive coil 248 is
a wire that is wra%%ggg%%%c% %;13%( ﬁ%nép qujgnéa%?edoe & m%%l BEPSF BifnieR Shirsvifgrel ¥io ends of

the wire extend fPERPHREIaH 1 thsr isopmdetsictofiie comimunidationssyistermemxtendirg furher

axially from the receitingiing 246 B aLaRi o+ stHase: 249 that I{g 5 a part of the exterior surface

218, Immediately berﬁa}th the gap surface 249 is an emit ring 250 that tenninates at the body edge

224. Wrapped around the BRI TiRg 28t5s Hhatit edilcon2amsrinthisdhecdide piegidigrinimsdinumber of
turns and where#réhidi éntsrefdivedcofisretie nthihereftom fo5. connestian.tothgigomppunication system.

It will thus be appggiat t a rface. 249 between the recejve coil 248 20 and the emit coll
252 forms a coil gap 25(?6% |sr_ltgla%t |Ss&[:)§réiyrﬁ§rif§/l%fg%}|€e %tﬁ%ﬁ%ﬁ’ﬁ‘gmﬁéoﬁﬁ@%@rﬁﬁ%ﬁ@dﬂ 158 upon
insertion of the retil edptdinexintctmmnebRse/meutiatismii20tinp etails tiaherstersitignheiveen the

identifier coiband-iheiseaeiveand emitaalsillig disqUzsedas ihe description praceeds. Radially
extending from the body ed%ee 224 is a mounting%m 258 whgigha%flraeﬁls? gné{{) ﬁt%a SSSi;INI ﬁﬂ%err}%dy 190.

Also 25 extendifity B TAE bR RMIGT SIRFAEasE SEch Siakihy Hlignmatite delidceivecririged 46 fsea

mounting tab 26Dithait @xtengs yadimiyromvarghnes: aste sfloveioraiashment.fibs rslease
mechanism to thg body 190, e-ll-uhf sslg(ﬁg rigﬁ; %?]22 inlclu es an exterior surface 262 and an interior
surface 264. Extending radially outwar yﬁ’omt RO @tﬁ?&%@?@flﬁt%ﬁéaéﬁdédtlﬁ’é%@ﬁs an 30

exterior ridge 26@¢ Alidashicien eing sy fromthifextetionsofieg 262 Wivetetfeashacksurface of

the lever 279 includgs aisiring AYlRiiR- fagdending Ladially. inwardly from the interior surface 264 are a
plurality of alignment locks 274. In thié%er%lg%di_meﬁf %%grié%e% ?gnﬁsfﬁlleﬁ%a%cﬁs&%ﬁne% t%?%@é% Cit will be
appreciated that3fYy ndnber ¥odriasl 98 Teraiioyédtas idvmyifsativ nertilmemabrreshendEwith the

number of lock channeim23Qipbevidedhydthesnauntinging 24l &ach ghthe alignment.lecks 274 have

a lock ramp 276 1l a%togﬁgé“aﬁw tgxtree eols frog1 the bottom of the ring toward the top of the ring. It will be
appreciated that the Inn r diameter o??ﬁgllr?t}gﬁgf%urface 264 is somewhat larger than 5the other

diameter of the exterkefeurtadmcki ® dfise ©8nd 2dmbe seen that the module 120 includes a body
20 designated generally by the numeral 190. The body includes a back wall 300 which
provides a tab opening 302 for receiving the mounting tab 260 of the mounting ring.
Extending substantially perpendicularly from the back wall 300 are a pair of opposed

side walls 304. A mounting rim 306 extends from the back wall 300 and the side walls

304 and is configured to be teceived in the mounting channel 258 provided by the band

25 214. The mounting rim 306 provides an emit coil step 308 which bears on the mounting
ring at the emit ring 250. Extending substantially perpendicularly from the emit coil step

308 1s a receive coil step 310 and from which extends a ridge step 312. Extending from

one of the side walls 304 is a slide ring channel 314. Accordingly, these steps énd
channels all conform to the exterior rings and coils of the mounting ring and slide ring

30 such that the release mechanism may be slidably supported by the body 190 and so that
the mounting tab 260 can be received in the tab opening 302. It will be appreciated that

the mounting tab 1s partially deflected upon insertion into the opening and upon clearing

the thickness of the back wall 300 allows for the release mechanism to be retained by the



Referring now to Figs. 10 and 11, it can be seen that the slide ring 212 is axially and slidably received
upon the mounting ring 210. In particular, it will be appreciated that the alignment locks 224 are
alignable with a corresponding lock channel 230 and in particular the axial channel 232. As such, the
slide ring ledge 236 is rotatable upon the 10 exterior ridge 266. As best seen in Fig. 11, it will be
appreciated that the slide ring may then be rotated cqynter-clockwise such that the alignment locks
274 are received in the lateral opening 234. With the alignment locks 274 received within the lateral

~ opening 234, thedtéralSpeding sideplvatn2ftecids then atignpaeiblocks ARl asenand nrgvents the
slide ring from hging;axially remoyved th ting ring. With the slide ring 15 assembled to the
mounting ring, the rel%iggé mg(ﬁ%gﬁfﬂ%yl&%r? ne tsél'flé% 1Ht8 S B88Y A 88O BeRAIEDf receipt
of the identificafiAtBIST RitsHimE e RSB b AP aviites discussedaftenHduther@xptanation of
the module 120and seslatiomshinuwitidhelease MEsoRAIS, RefRitina Pack i Figs, 48 it can be
seen that the mr%%‘l? 1%% ini? udesoa be?dgd 20 designated generally by the numeral 1 . The body
includes a back wall 300 which provieS & 14l OBy 35 B eesivint By meurstng tabi260 of the
mounting ring. Exemdirrgdstibsiantitity perperdiculay fropmthe bagk wﬂh%@@@&%@iﬁfmpposed

side walls 304. Acm@unting, iy 306, nd he back wall 300 and the side walls 304 and is
configured to be ?eceived%l the mou%rﬁﬁ% gﬁéﬁ%ae%ﬁégepﬁgvydé% by {1 BAREP™SS S5 tPReiounting

rim 306 providé@%rﬂ@rﬁﬂc&mgs@ﬁ}%@h rdicRepBEr sl letersh obmting einty wtithaienit tingR5H0.
Extending substaatiadiyl peepesdicularly from the emit coil step 308 is a receive coil step 310 and from

which extepds a ridgﬁlgtg&?yn%&end;n? from one of the side walls 304 is a slide ring channel 314.
Accordingly, these steps and channelS AP EHARAT, FoWROtsd &ribPrrEREaRACBikchreseivdbnting ring
~and slide ring 30mRRictthirtherbloase méch’ﬁlmishadnayaEIefSHﬂabb&&u@@ogt%galpyogggi%gdggﬁo and so

that the mounting,tah 266 mﬁ%ﬁ%ﬁ@é’%oﬁf#&%ﬁ%g Pﬁgn%ng tC)-’)DOZI géwill be appreciated that the
inserti

mounting tab is partially deflected upon insertion into the %ﬁenln’b d upon clearing the thickness of
the back wall 300 altdw83r trétedie metiagiamhoxberatsinedsiyrbie, wiodule l2Ackdpon

completion of thesipsestiasy, the pasitoning &H@m@%m@ﬂéipﬁﬂ%tﬂgsséig&a%geis SW]S:}?%}%“ the
oC

locking ramps ke inﬁgspositio to aIIO\fv 0’}]3’6 partial rotation of the slide ring suc that the king ramps

are never again alighed with i CARiaT QRals SPS SR IABBIINGH D e e P eoraelEmsm is
installed into th@Bqribementhes slide riAg. isidivediiniia:p asitionianshears snbrsoiaiahlyimeved:a limited.

amount as definreddpy theJengthof the lateral channel, This is. further facilitated by the fact that the
push lever 270 is stopped %/ﬁthe ody 190 i%one rggaﬁigrgéﬁhdfir%‘é ior ANGTR g‘?ﬁ‘éﬁoﬁﬁhg@ﬁannels

bear against th& fatétaCehanh ek Watheuwith thevelheraotatohal pisetiion. BT hefack4vall 300

includes a pairafioppasetmilsopeniags 326 whishoreseivesths AR agluater mechapism26. The
back wall fyrth glreogig%s a.9earop nin %22 t)ge,rethrou h which receives a component of the gear
box 196.  As best seen n?zlg. S?If%é’rgelare bd %V%ﬁ%tgééetﬁ%lil’,“ﬁﬂﬁ%ﬁ% genesaligrsasignated by

the numeral 196 ariagtrs wilstod42#4 whighdastieroratatamatonshaficular, a contact of the

microswitch bears along the cam surface 340. As the cycle gear 338 rotates, the

microswitch is actuated by the cam actuator 343 and generates an appropriate electrical

signal so that the system knows when a full rotation of the cycle gear has been
25 completed. ,

As best seen in Figs. 2,4 and 6-8, the pump actuator 126 includes a tray designated
generally by the numeral 350. Extending from both sides of the tray 350 are a pairk of
opposed slide rails 352 which are slidably received in the rail openings 320. The tray
350 includes a drive wall 354 which has a drive slot 356 therethrough. It can be seen

30 that the drive post 346 extending from the drive gear 344 is received in the drive slot.
Extending perpendicularly from the drive wall 354 is a nozzle plate 358 which provides
a nozzle hollow 360. Briefly, when the reﬁﬁ container is positioned within the release

mechanism, the nozzle hollow 360 is engaged with and/or by the pump mechanism 136.



15 330. A series Of gears allow for rotatable movement by the motor shaft to actuate or move the
pump actuator 126, In particular, the motor shaft 330 provides a shaft gear 332 that is engaged by an
internal gear A 334 which drives an internal gear B 336. The internal gear 336 further meshes with a
cycle gear 338 that provides a cam surface 340 and which in turns provides a cam actuator 342. A
drive gear 344 is directly connected 20 to the cycle gear 338 and provides a drive post 346 that
extends into the gear opening 322. A microswitch 349 is coupled to the cycle gear and in particular, a
contact of the mMitTOEIIE b &AL A6 g e isA i et e840 apuathé oyelcyesri8ss wiatesinthe

microswitch is agjuhtadhyitbeneamiaciuatab 3d3and gensrates apanprapHaieclaciical signal so that
the system bowal\évgrelgea (f)Lé{I t{? atior][.?ffitkég cy le gear has been 25completed.  As best seen in Figs.
2,4 and 6-8, the pump abtuator 126 MELUES a tray G8RiAatéa geh Sl 5,Pa5 Hinerakredot
Extending from ®egtesidés dfitivestray B501dm evrathefiopposat Slide railap3samhiehoate sligably
received in the rai ' nglu rive wall 354 which has.a drive slot 356
therethrough. It celsn%ggﬁggg% 3?1)%09 ?#—alat%ﬁiq%lﬁlgegégg% é%&e%f@?é‘ﬁa |F1g§ from %ﬁ"ém ié/gcgggrrl ﬁﬁsizoreceived
in the drive slot BS8ndIRG FRPIRFHIRMIH] f SR e uAve drairsbuietitneBisdiatésBegwinieh provides
a nozzle hollowtB6@oBrieflg4when shpisefithcopiaineris positionad withimihe rsleasedngshapism, the
mechanism 136. 15 Accordingly, when the

nozzle hollow 340 is,engaged with and/or by t um

communication %%%?%% ¢ ﬁf’ft%g% %Sggsslfg}lg %Zé; 3 EpnEthaeLy e PF ISR TotBF Sffaft to drive
the gears in thebagprofitiafy dmeetiothanlasngmetciivaidnye pdsba4hitoretate tiabtutdhi driye gear
344. As thedrive RPai:346 s ftated it.angages the drive slot 356 and moves the drive wall 354 in an
up/down direction. As 5 this occurs the nozzle plate is driven up and down in a corresponding

direction so as to engEyE I8 FOH fEehanisinE38Bnl sanstersesddbitetn QUSTY VST ferdiss

dispensed out tHesimpzme $34erdlty compleiartee:nsspmbiyhefihe seleasempachanise t@dhameodule 120
it will be apprec@gﬁgeghaast sggin95§7ﬁ)ois inter, osgd %%/,veen,t e lever nub 272 and the body 190. Of

course, other biasing me_é anisms could be employed o B4R IFETih g With FREBRIF e body
wall.  Referring HomwngrRigsc B Aldhonperldtadn e sedirthatranalternativectrdyis designaséd

generally by thaigumgeal a0 Hhskltey 450 aReraigst Mych e same dannes & (e gy 350

however, the fray 350" provides a positive action on an upstroke or dispensing cy e nozzle and

also on the retURATP IRRRASSH SRECARLT 204 FRRREF ts8 rsongienptisBaenddispendctfhsThanderiginal

tray embodimeniihesrapSERidnsiveles-ainaitef ppasachslide rais3adveaiesiad o Qg another by
a drive wall 354&3;{5@‘9 s%%e:. éau,%%g%é&rigesli abIX rtgg%vgg in thg rail opening{s 320. The drive wall 354
provides a drive slot i ) A6 PeYFSRAICURRY SESEHBN G IRt E Hive wall

which receives fheep%s%
354 is a nozzle pate’ 3468s feoneaahicieexiéfdsermozkziehcattan®64 rhxtendiiigr 201threxghdie nozzle

collr 361 82 nogelcioRering At gz e eagecie holow 300, The pole erjending
from the refill container is received within the nozzle openin upon installation of the re il

container. ExteR8iRy"raefalfinreedn repdificiven e cofitcostinrei arpterityvahiifthinesrde3 are

positionable belgwrie B@Zﬂﬁnﬂﬁh&éﬂaﬁkﬁoaﬂﬂﬂ%ﬁﬁ@&@ﬂ‘a@@nr%@t&ﬂ%gi&%ﬁaﬂfg 9IRS Mgnner, a
plurality of push, 25 tines 364 e ge?nd rad'%%ﬁ,inw rd,l%/ from the nozzle collar 361; however, the push
tines are only d%f)é‘% S63Y ro% REiPof & ho 221 (R 362 PrtistEN iRl Baheare?Fssitioned

above the nozzienritd 7 8Fouiostalisial atidin: of fillecrefiticantainesimilar manner, a plurality of push
25 tines 364 extend radially inwardly from the nozzle collar 361; however, the push tines
are only disposed about one half of the nozzle opening 362. The push tines 364 are
positioned above the nozzle rim 137 upon installation of the refill container. _
As noted previously, the identification collar 112 is attached to the refill container
110. Each refill container is specifically identified by associating identification collar
30 112 which has a predetermined identifier ring associated therewith. The importance of
the identifier ring will be discussed in further detail below. In any event, the
identification collar 112 is aligned such that the neck 132 and nozzle 134 are directed
~through the collar opening 144. The deténts 152 are at least partially deflected by the



As noted previously, the identification collar 112 is attached to the refill container 110. Each refill
container is specifically identified by associating identification collar 30 112 which has a
predetermined identifier ring associated therewith. The importance of the identifier ring will be
discussed hi further detail below, In any event, the identification collar 112 is aligned such that the
neck 132 and nozzle 134 are directed through the colldf opening 144. The detents 152 are at least
partially deflecte t i clear and then engage the locking edge 139.
Accordingly, the ?(ﬁ%ti%%agi]gtnﬁ?gﬂ%ﬁs% fe%%‘%ggét(% ﬁ%aﬁgc%el%.kﬁlﬁ/iﬁ apprediatatitrr wien
aligning the identf RS IR Wits traTedifccdbamagnkr Bie brisiitationaideed B8: arrcaligagdawith the
notches 150. Acchedinglyidbmalignmont slelcliédis cviented wibiesachie (he Siefl container 110
such that it can Jegeive Clllgstﬁwgeorejlgase mechanism. It will be appreciated that the idéntification
collar 112 is installed by The hanutaciidr Betke ARl Eemeatet i the sasntedmtdinesseagihe
installed at anothefilocatiomdryl aldistribtitoriif desbedeAfter theshousingds opedy, installed,the initial
loading of the refj tainer, | | . Ther ig cantaiper 110 is oriented such that the
alignment slot 13&%&%&%@%@%}?&%&%ecﬁ?le?ifﬁ; g Rﬁtélﬁ?éi }fr{ﬁiﬁa?]é‘ﬁﬁf‘?ﬁ%?ff Ra ek place the
ramp edges 1788 Bpiiatsl Fssibme g snasvinvigigethedick ramjs 276. Acgondingly, as an
axially downwarddeiree. is applied to the refill container, the ramps 276 engage the ramp edges 178.
This causes the slide ﬂﬂgrt% bg deflected and tq sligrglg 15 rotate against the spring 370. In other
words, the downward ‘axial Rioveiieht TR i dRttitsiohe St lceadas partialestatonainndvement of
the slide ring. This éalrses tfidockifampsiadt 100Mieverihidieeer esnonding dateral apenings 234 until

such time that theLamps .24 §.0219098! eRage the respective ramp edgpe 178. When this occurs, the

slide ring rotates back to its original position and locks e FetiPESREATHERH (X 5B 65 &rticular,

the underside offftIodktanipsiprerirdelye rasitivokd ontosthedockingsidge 168anchipsparticular bear
against the iralling aslahy 2kl he aepreriaisdiihal onge he efll conipiner s heldn place by the
a e [

release mechan'# that the orientation of the mark coil Is plane para FY6 that of the Teceive coil

and the emit coif 255%A8° IREFETIRERERS thE mBHE Ikayses teedidedingthin¢hie bolkdap266ligis
alignment i&s 25matintainetieven duiipgie crcbugetibadrive assambly S9.2510 hifiate,afispensing

of fluid from the

188%%9&%{011 collar causes partial rotational movement of the slide ring. This causes the

lock ramps 276 to move in the corresponding lateral openings 234 until such time that

the ramps 276 no longer engage the respective ramp edge 178. When this occurs, the

slide ring rotates back to its original position and locks the refill container imto place. In

20 particular, the underside of the lock ramps 276 engage and hold onto the locking ridge
168 and in particular bear against the trailing edge 172. It will be appreciated that once
the refill container is held in place by the release mechanism that the orientation of the
mark coil is in a plane parallel to that of the receive coil and the emit coil 252 and, in
particular, the mark key is received within the coil gap 256. This alignment is

25 maintained even during the cycling of the drive assembly so as to initiate a dispensing of
fluid from the container.

After the fluid contained within the refill container has fully depleted, the user
opens the cover of the housing and depresses the push lever so as to slidably rotate the
slide ring. This moves the lock ramps 276 into a position aligned with the ramp slots

30 176. While maintaining pressure on the push lever and so as to maintain the positioning
of the lock ramps with respect to the slots, the user may then axially remove the refill
container from the release mechanism. The release mechanism is then ready to receive a

new refill container as described above. With the refill contaimer properly received in



After the fluid contained within the refill container has fully depleted, the user opens the cover of the
housing and depresses the push lever so as to slidably rotate the slide ring. This moves the lock
ramps 276 into a position aligned with the ramp slots 30 176. While maintaining pressure on the push
lever and so as to maintain the positioning of the lock ramps with respect to the slots, the User may
then axially remove the refill container from the releas&’mechanism: The release mechanism is then
ready to receive t%enr%ygarsgfyrl c%ntaine.g asndbescribed aboye. With the refill container properly received in
17 the release mechaniem It will b8 appreciated tat” SR ZREHATSS 1S e GagBRRY tHE nozzle
plate 358. In partiegir pitte Azl holtowl86MpactialtyhotlcomPleietyadiyroouoastheynazziendnd/or
pump mechanism 36 Lhe ideniifier kevinf.alsgsprovides the outer diameter surface 162 which,

when 5 the refill container is received within the collar opening Hit allows for proximal or adjacent
positioning of the surfaBe ifesifisthkesspeetty the Yides shefatendismitoviiftietiseBerapprethated that the

identifier coik 156Hitsaithipriageoik gapR%8 anlis meacsw'@aé&ﬂ% paraligh selatignshinwith,-and is
uniformly disposgg between, the errgté rder to fit between the emitting and
t

, d receive coils. | :
receiving coils, it Wit Be PPG ABBRECE %]tﬁ‘%%%%ev%g?}ﬁmrrr]-egﬁﬁ%ﬁoafhl%ég’tgir‘?BFé"ifészﬁ?e ideRtiier coil

156 and the iderftifibercagpaniterid60 this §paciedifpartiross the englosheeoAlfaough the mark is
coaxially oriented with respect o, the. n . anism and the nozzle, it will be appreciated that the
identifier may be gpace%:l a%%rt froqr% gt#é?%ﬁr\f%%%sy% the enc oel urésg%#én‘%leévse%’e |8é3rrﬁ|1ﬁélﬁ%(i:oil is
operative with tHEEHtiN andtevdiving d&iiSet15mn Bptemitingositdorsefiting ideittifier €dil s a parallel
spatial relatipnshigsheteemibenemit-ankreceiveicqils i addition 42 proYiding aliorypenthgtween the
coils, the positional relationship of the coils facilitates efficient and minimal use of battery power.

Indeed, the emitlftf§ 't FAREHHSS 4Bt & CPARARPHF Soe s Brreestes ovelboheEy fenEHarkye of 10
Hz to 10K Hz. Thisfigtueneyteangéiattesysdorcathuimitechacimkien ofn 2 Qrideniifing keysitodae
employed. In ot an be subdivided tg obtain any number of keys. Of
course, any freq%ér%@gr%%é%%olr%gg]%}\%fﬁg%ﬁ b ascf)%sélﬁfler!&hﬂrg éjl%c r,sélﬁ% elsdoe%:}éﬁ1 e c(::1¢'1(1)|rsfé1r(e;itor has its
own selected freuenrg ysrimdeenifiin aribls ppestionarithrites @t om Asé rotienpowsr requirements and

frequency ranges could beamRIyssRurits slienad that s salectes naramsirs, mavids for

optimal operation 25 of the system 100. It will further be appréeciated that use of a spaced apart coil

that is associatet WA EMHTEeAFdcEEeiVih FUBHS L& RFBEden Al arawRiRs s aRp 6ALELRE product.
For example, a mitiabpapektowsly eod beilbeld bv@scaiandremn whish-extendsiha-spased apart
mark coil. The cg}r&%mﬁ%ugn %rg&grfagq }lvitllilithe Q&L{sdq%% %dﬁwogld maintain ttge emittipg and receiving
coils and dispenise anapproprate length of 30paper towel witeR A alSpTopRSte’ Sighal 1 Feceived.
Referring now taaRg§. 45! ¢ Haridhélkedirthdbihdraystern 10Qdndlodeda eommionichtiomssstém 400
which incluges the.emitting coitanehiie, icely g olb-Alsadnelidad inihe. syatamis sy fentiplier 402

which includes the necessary hardware, _
obtain any number of keys. Of course, any frequency range or bandwidth could be

specified. As such, each identifier capacitor has its own selected frequency range within
the operational range. Of course, other power requirements and frequency ranges could
be employed, but it is believed that the selected parameters provide for optimal operation
25 of the system 100. It will further be appreciated that use of a spaced apart coil that is
associated with emitting and receiving coils could be configured with any dispensable
product. For example, a roll of paper towels could be held by a carrier from which
extends the spaced apart mark coil. The cérrier would interface with the housing and
‘would maintain the emitting and receiving coils and dispense an appropriate length of

30  paper towel when an appropriate signal is received.
Referring now to Fig. 15, it can be seen that the system 100 includes a
communication system 400 which includes the emitting coil and the receiving coil. Also

included in the system is a controller 402 which includes the necessary hardware,



18 software, and memory for implementing the present communication system. Coupled to the
controller 402 is a key 412 which in the preferred embodiment is a digital key in the form of a printed
circuit board with designated interconnections that provides a reference value that is compared to a
value or signature generated by the emitting/receiving coils. Alternatively, the key may be a capacitor
having a capacitance value that matches the capacitapge value of the identifier capacitor 160. It will be
appreciated that any electrical component that allows the "tuned frequency" of the energized coil to
match a correspSHHiiEvaldenpmRE donmvilencving fispisecuseniaenable epesationafbe system

100. This corresnﬁnﬂiﬁt@uaimm%Jid{bﬁz@lzrim@@quhg%pyggg@emg%&@%tgg%l unctign or otgeration to
e

the detected frqur%rl]g}l to gotm;irm its %se ithin the system 100. In the present Ie%ng%oq%%lenn itis
believed that up 1o ten diferant CapRcitraile sy ats et amgatis sheoprevisendirgedigital key or
key capacitor vataBistiotrinectephtedtheacoiteotiesi Fatacilitateatbe BssRMRMREACRSS fRch gollar 112

and/or electsonickey,412.may, be coded with color.or a raised indicia according to the capacitance
value of the 15 capacitor ?60. Th?g’ pro%ige% Gh eas! y%(%i"fs%%ﬁwéﬁféc%ﬁaéﬁal"iﬂaf’c forstsiRichccollar refill

container should8A%86eiafderwithtaydgnidiediepanger. e cantrallebapmpEoriaasBpesaional

cor_ltrols to _the méﬁﬂﬁm@Msﬁé@ytﬂ&%m@h@aﬁj%@i@gﬁgg&rﬁ% 9£sr§lra}/z o ggﬁe&)l%w{ ogt display
which provides gggggtmr%mfomgatlon %echuwed. Referring now to Fig. 16, an operatlonaal?ow chart,
which sets forth Operationar20 &tefs f6r tRETRLTUFRAIG&lst tre wHiehdnsimalsyerertinnd obfite

containers, and fetterlidiflg tescommmdatiombysiend00 s aenaralwdesignated Ry heaumeral

420. The floyv chagtingl i turing steps and a series of refill replacement and
operational steps. In reglzjdgrg fgatﬁt?é ?ﬁ%%?ﬁ%ﬁgﬁ%éﬁ wﬂ?%l}édr%dﬁr‘és‘c?iéf‘@a“i‘ﬁﬁ? SREcHPacitor 412

is connected to th&&antrsHEFabedimenididnippisyasithaike dispediifegunits2Hoto/spartioylas
distributor. The meanufactusen absiePohderaamdiagtyres anumbersf vr%ﬁ'e! gontainers and a
pre-designated nol%lntggﬁr ofédgntiger cails with an appropriate electronic key and in particular an
identifier coil with an attach@dHderHEI ARERRET PRoGHTS ety c ellpirbe qodtis)astigaivekioy réfil
containers can beinmznefdeiureth antbstoredahdndiorearismplaced, abatant26,4ie apRIopriate

electronic key m Ci ' fill.container simpl) installing the collar with a
designated key %ﬁﬁ?ﬁ&fﬁ?ﬁﬁ?ﬁ%é@ﬁ%ﬁ e?}sﬁle&%fggetvsl 8??%?%%/% Q5 3aHsB s Vet Eontainer

with electronic K&}HrshipiniitBatiesagipiesonieatistaivatodisPersecoritiu destbitemeriutastuding steps.

19~ For the opsyational siepsistheristibutarreceaiyes the refi Iners yith.the, identifier key and
installs them in a d&si ated h 1SJs'n a%g,gg 430. U\S?)% Inc %ﬁ%@%‘ftﬁnﬁé‘\gﬁﬁg&aﬂgﬁﬁ%&&ent by the
'SrSethanen ot k’gs‘ﬁ SAPIPRAS SRR A B eN & seHEdtes a signal to energize

infrared sensors Or SCtuation of &
the emit coil which gBrfnaies w06 fieligthe, isndetectachbyibe idantifieneoid56-hhe capasitor 160
associatedyithithe egildn i, genera igue. electronic signature, at step 432, which is detected
by the receive coil 24E. This near fieldg?ﬁé%l?égr#%é TeSponss. i%négfee@l}ect%’éﬁr%%gééﬁw fiB¥310 for
comparison to the Ky RHpsatien Vi df srprndly. dedsesed/ajuts matehladth ardleofisidered to be

compatible withrcie aoRifer atheeordralienalows.fpraciuation of 10 t&erg@i‘ﬂt%é@éle%%diﬁﬁengng of

a measured quca}netit%.grfmm%terial at steF 434. If, however, the confroller does not detect a match the
motor is not actiated ARd e unit TEERISABIEE RALkkacausene steps, it will be appreciated that a key

capacitor 412 is connected to the controller 402 and is shipped with like dispensing units
25 to a particular distributor, The manufacturer, at step 424, manufactures a number of
refill containers and a pre-designated number of identifier coils with an appropriate
electronic key and in particular an identifier coil with an attached identifier capacitor. In
this way, a large quantity of generic refill containers can be manufactured and stored.
When an order is placed, at step 426, the appropriate electronic key may be associated
30 with the refill container simply by installing the collar with a designated key onto the
neck of the refill container. Next, at step 428, the assembled refill container with

electronic key is shipped to the appropriate distributor. This concludes the

manufacturing steps.



Once the refill container is properly installed and the coils are proximally positioned with one another,
use of the dispensing system may be initiated. In this embodiment the user simply places their hands
S0 as to be in a position to be detected by the infrared sensors 195. Upon detection of an object
underneath the sensor 195 an appropriate signal is sent to the communication system 400 and in
particular the controller 402. As described above the cqils are energized and if the receiving coil is in
range and detects a valid signal the controller initiates the dispensing cycle by rotating 20 the motor
shaft 330. This caused 8h{iyenseriiont tiiErsivbead senbblytinetsding thervatiousigants 332-3a8 SO as
to initiate rotationiefhe-casy suidace340and the dive.gsar 344;Roktion %‘:zsﬂ‘.e firlve post 346 causes

the tray to move 51 anﬁ%g/g W%.direction which, by virtue of engagement with the nbzzIe catises a

dispensing of fluid: The commORISAIBESE SYRIERY nfas BEHRSgrariticer s Bationatibw foslmultipfe
rotations of the Z@m‘ym@@eareswmhaﬂm_g&hp{ateﬁapa@ﬁmm%r@gQ@@@@@p@gﬁ@@ﬁg@eggwction of

an object under atpj - his count. is maintajned by the cam actuator being engaged by
the micipswigzh ?%é@wﬁgtég%%%%tg h@%@gﬁ%%\gecﬁg? %%mb TirrEREE eI dyisiaie dritelost 346
causes the tray t6PhdVETH SPeifowWrgHe stisH as prisvivusly sdesoriBed wiHowavesicthisl B0the
embodiment is distiaguistied ie. tihe.iines-enaaae ARAdersde OLNe0P7I8IT, 137 upon
initiation of the di ‘Osecoc c!g%andt upon com letion of the dispense cycle or upstroke of the nozzle
rim, the push tinés 364 engage a top Side’ SFHRE RS ZARG M A3 #iand3gudh firscriclue watwhorardly,
toward its originai'pesitidtertdviilltheeppriviatedhtioat Shttbis mebpdisnentisadvantagaqus inasmuch

as the pumping mechapisnm-angier pozzle, redgturned to their original position so as tg ensure proper
sequencing of a dispense cycle. Mor%éver?it has beergufggn(al%ﬁ% b?/frle ﬁtr?ﬁﬁ% %étﬁ%zdﬁgtoqts original

position, less mateH&r S iSiFRaFRE AT NIRE5ierhpimgtehebhaniémiand: astsueh axtessuitresidual
Sfluid does not inigutsed witkeppsgation of the dispensing mechanism.  Yet another feature of the

dispensing system is Brr?csée%gdnia%ﬁhe flow chart shown in Fig. 17 and designated generally by the

numeral 500. This sequence of Steps 5 GIPEE &0 PERESpisiitisd o eimfreade senspsizaByand
ensures that thessgitiordngisf the dispensing syfsteendsradaptablede diffsrent xeflective gnyironments
in which it may 1Qhssipstalied Jtwil be appreciated that the dispensing system may be installed in a
washroom facilit¥ where tile is grevela?‘l%gnd §§ %}%%atﬂ% rsé)ffg’ccitﬁvcae é%?fgeﬁxb%ﬁ%}%ﬁé%fﬁﬁ? dvertently
trigger actuationBt tHEHaAIENEEE $&hsdraoT Ketretiontive amathiecbiidertilety chasgel depeanding

upon the amounksf:-asphiendididpreseanter atheriype.af liaht @g@fe@%g't?pﬁﬁsﬁ%gﬁ%ﬁ}%@ig@ be
tot troller

exposed to. Accgrd{n{g{g, Elpg infrared sensors, 15 which are connected to the contl
periodically execUis an Al ranghTy FOGEHABYS RS Pt atieniatzadearsisdhasineetystaibperates
properly in changingeambiénedightwedindigonisthateadfirstistapi§A2s the dnfsared sensers,emiltinfrared

energy. Next, atgtep,304, fhe.controlier observes the return signals received by the sensors and
determines whether a target agjrtz))t'eenll%cﬁsetgeaéltsee gpﬁ%%?lﬁeél{t]é’rggﬁeh %Vﬁo?sﬁglgh%éf@é’féiﬁﬁﬁ% at step

506 the sensorsiférEaseand Enidtne 6f infiaitadcanergynerfittechana thetocess fetulmeteestep 502.
Returning to stepsa04iiaiargetds detreipd: then the.contraller progerds 9, step, 208 to determine

. m .
whether the targegajs detected for longer than 10 seconds or some other p?gdtg%ermmeé period of time.

If the target is nof tiete oA BHIGH GRISREERETY Batbribr nevels thrsnroecdisnesingsad Step 50Beand the
infrared energy asroumntiisiinersasad nfy 68geoReamboNaNes MBksiePmOdidsdaisimineg.that the

target is de}gctegl f?er I%g er mgnm%%s%c .rslds ar som other predetermined period of time, then at =V
510 the amount of power of Is (AL SRS T DT e TERGEEE My takgeraakétage UpBAIEBMpRRion of
step 510, the probiess vedarrm tovitsrebmmabopdFationanmisdesattsiend 33 2the cam actuator being
engaged by the microswitch 349,
In the event the alternative tray embodiment is employed, the drive post 346
causes the tray to move in an up/down direction as previously described. However, this
30 embodiment is distinguished in that the lift tines engage an underside of the nozzle rim
137 upon imitiation of the dispense cycle and upon completion of the dispense cycle or

upstroke of the nozzle rim, the push tines 364 engage a top side of the nozzle rim 137

- and push the nozzle downwardly, toward its original position. It will be appreciated that



Based upon the foregoing steps, it will be appreciated that the auto-ranging logic 30 routine executed
by the controller and the infrared sensors allows for an automated adjustment of the desired target
range used by the dispensing system. Accordingly, this feature is advantageous in ensuring the proper
operation of the dispenser in various ambient light surroundings. 21  Based upon the foregoing the
advantages of the present invention are readily apparey. In particular, this configuration allows for
elimination of mechanical keys and by the use of the electronic keys so as to reduce inventory of the
mechanical keys. tPherehediricatlis kéysnare mu cineasitratoimaintaim and arsRasienie kesp indnventory

so tha they can erksed @121 83 aesdedasis, Sughaanfiguraion also signifganty redyces the
Ings.

ability of competitors to "stuff. unapproved refill containers into dispe &r ok ¥ig8Sne by
virtue of the selectiSFF Y Eolfsaf (e Ao g Py erstivming dbilsnaraldte itsaskigiol] Yesttamother

advantage of the presentinventisinds wiatithe.collsrigcasiiconfiguredtane used.witthe refil
containers and a%&%réggstho lretlg Se m%chanism. to, Thus, it can be seen that the objects of the

invdation have been satisfied Byli & TR 8y ﬂ%ﬂhﬁéiﬁﬁ%‘?ﬂ’?&gdgécﬁﬁééséhted above. While in

accordance with the P&térnShetutessusmy tiredipstimode and preferseetembadimeanthasshesn

presented and degcrigedindetall;jtisde bgundersgtoad that the inyention. is not limited thereto or
thereby. Accordigigly, for an apprelcéltgtion gf the t?ueggggpgugll%%r%g%th%@%hsee?ﬁ\%%etﬁg,Streéjfse?%nce

15should be madBTS TR RRsE Ermmisthaieisre b spsars AYIsnd. chsmrestbet dieantaptindna dispensing
system .to djfferelﬂidﬂf@eﬂs&ﬁgemir@@ ﬁ@%ﬂlﬁ;t&ﬂ%ﬂ&jﬁ&em rﬂé&\fi%”&@i{o‘{ﬁﬂe‘ﬁ%@@ﬁk%%@a"i”9 a
dispensing Imerf%g%{s]tgﬁld&sq)c t\giﬂl%%ea%%%@aa’cte%“ggt the dispensing system may be installed in a
washroom facility where tile is prevelant and as such the reflective surface of fthe tile
may inadvertently trigger actuation of the hands-free sensors. The reflective nature of
the tile may change depending upon the amount of ambient, fluorescent or other type of
light that the dispensing system may be exposed to. Accordingly, the infrared sensors,
15 which are connected to the controller 402 periodically execute an auto-ranging routine
S0 as to ensure that the dispensing system operates properly in changing ambient light
conditions. At a first step 502, the infrared sensors emit infrared energy. Next, at step
504, the controller observes the return signals received by the sensors and determines
whether a target has been detected or not. Ifa target has not been detected, then at step
20 506 the sensors increase the amount of infrared energy emitted and the process returns to
step 502. Returning to step 504, if a target is detected then the controller proceeds to
step 508 to determine whether the target is detected for longer than 10 seconds or some
other predetermined period of time. If the target is not detected for longer than 10
seconds, then the process returns to step 506 and the infrared energy amount is increased
25 once agamn. However, if at step 508 it is determined that the target is deteéted for longer
than 10 seconds or some other predetermined period of time, then at step 510 the amount
of power of is decreased until the target is no longer detected. Upon completion of step
510, the process returns to its normal operational mode at step 512.
Based upon the foregoing steps, it will be appreciated that the auto-ranging logic
30 routine executed By the controller and the infrared sensors allows for an automated
adjustment of the desired target range used by the dispensing system. Accordingly, this
feature is advantageous in ensuring the proper operation of the dispenser in various

ambient light surroundings.



arranging a plurality of infrared sensors (195) proximally about said dispensing interface to detect the
presence of a user and a target; coupling a controller (402) to said plurality of infrared sensors
(195) the method characterized in that said controller initiates a dispensing cycle of said
dispensing interface (134,136) when said plurality of infrared sensors (195) detects the presence of a
user in a normal operation mode: and initiates an ayto-ranging routine by said controller to
determine an amount of infrared energy to be emitted by said plurality of infrared sensors (195) while
in said normal operatigﬁsﬁ%ﬁfé?nrﬁ?? ﬁ%@ﬂ%@ﬁ’%&é@)réﬁ?@ft@gﬂaiﬁf thfupthesmcomvprisingare reedijtting

infrared energy fapmratleasbonenhsaik Rbradivabinfiared ce %ﬁﬁﬁ&ﬁ%&%’k@hamc%ﬁd(} ingyinfrared
energy from at Iebastthgqleszeogfs [ f infrared sensors (195). 3.The method according to claim 2,

further comprising: angufggljfﬁ)gl%%%%g?giﬁo iffrt SR°UEN STy harmachieiftrkest ehergy is

directed to the tarigetiatiikangutariprefiests thennfratedenergy-awardseidOpiesting infraied

sensor. MC;SLLE. 23 HI8ReRSING,INIeHIAC  ded basis. Such a configuration also significantly reduces
the ability of competitors to “stuff” unapproved refill containers into dispenser housings.
This is done by virtue of the selection of coils of the emitting and receiving coils and the
mark coil. Yet another advantage of the present invention is that the coils are easily
configured to be used with the refill containers and as part of the release mechanism.

10 Thus, it can be seen that the objects of the invention have been satisfied by the

structure and its method for use presented above. While in accordance with the Patent
Statutes, only the best mode and preferred embodiment has been presented and described
in detail, it is to be understood that the invention is not limited thereto or thereby.
Accordingly, for an appreciation of the true scope and breadth of the invention, reference

15 should be made to the following claims.



5.The method according to claim 2, further comprising: detecting the presence of the target for a
predetermined period of time; and  decreasing the amount of infrared energy emitted by said at
least one infrared emitting sensor upon completion of said predetermined %i time until said
target is not detected. The method according to claim 2, further comprising: ~ ~ increasing the amount
of infrared energy emitted by said at least one infé&red sensor when said target is not detected for at
least a predetermined period ol time.

CLAIMS

1. A method of adapting a dispensing system to different reflective environments,

comprising:

providing a refill container (110) having a dispensing interface
(134,136) to dispense material;

arranging a plurality of infrared sensors (195) proximally about said
dispensing interface to detect the presence of a user and a target;

coupling a controller (402) to said plurality of infrared sensors (195)
the method characterized in that said controller

initiates a dispensing cycle of said dispensing interface (134,136) when
said plurality of infrared sensors (195) detects the presence of a user in a
normal operation mode; and

initiates an auto-ranging routine by said controller to determine an
amount of infrared energy to be emitted by said plurality of infrared sensors

(195) while in said normal operation mode.

2. The method according to claim 1, further comprising:
emitting infrared energy from at least one of said plurality of infrared
sensors (195); and
detecting infrared energy from at least one of said plurality of infrared

sensors (195).

3. The method according to claim 2, further comprising:
angularly orienting said infrared sensors (195) so that the infrared
energy is directed to the target which angularly reflects the infrared energy

toward said detecting infrared sensor.

4. The method according to claim 3, further comprising:

orienting said infrared sensors at about a same angle about said
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dispensing interface.

The method according to claim 2, further comprising:

detecting the presence of the target for a predetermined period of time;
and

decreasing the amount of infrared energy emitted by said at least one
infrared emitting sensor upon completion of said predetermined period of

time until said target is not detected.

The method according to claim 2, further comprising:
increasing the amount of infrared energy emitted by said at least one
infrared sensor when said target is not detected for at least a predetermined

period of time.



