1 ELECTRONICALLY KEYED DISPENSING SYSTEMS AND RELATED METHODS UTILIZING
NEAR FIELD FREQUENCY RESPONSE 5 TECHNICAL 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 mselected distributors.More specifiéally, the present invention is directed to

electronically keyed fluiddj ' si;Béﬁﬁ i t vide fluid
dispensers for use in re%gﬁgmagﬁar %q?i og&?%ﬁmﬁgﬁﬁg Jﬁmsﬁ@?é dispensers
may contain fluids such as soaﬂ?]g R MEE Q§ H%M&HH&MMIHQ like. It is also
known to provide dispensers with some typelfdRBEHPENCGAiRERBENNSEN 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 sensor and a quantity of fluid is

dispensed. Related types of dispensers may be dispense powder or aerosol materials.
Dispensers may directly_[lﬂgld a %lflan\;i'% of fluidgg%:éﬁ%ﬂ%en found to be messy and difficult to
service. As such, it is known 1o LS Tefill Bags O containarathat RSP Hisahity 8t fIiPaii Povide a
pump and nozzle riveahrasisninvEhese isedilicbtegsiate 28 ddvantagebiss ltvabtieyiaigneadilyfilistalled

without a mess. Andthe,disRefsgtsaR.B10RiaE Ysagesoindigatewhen.the refilhag indon.ang provide
other dispenser status information. i
10 selected distributors. =~ More specifically, the present invention is directed to

electronically keyed fluid dispensing systems.

BACKGROUND ART

It is well known to provide fluid dispensers for use in restaurants, factories,

15 hospitals, bathrooms and the home. These dispensers may contain fluids such as soap,
anti-bacterial cleansers, disinfectants, lotions and the like. It is also knowﬁ 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 aerosol 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 status
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



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 amg%rgo riate refill bags are installed in corresponding fluid dispensers.
e

35Distributors prefel &ichda REPnG:  dbeth SRR GiSpe ReBRCEmTH AN Beilh (B them
instead of their competiters:Replinemeist ofrafilconfairers by ‘wagdihorize dddisisibutersvidisgmetimes
referred to as "stuffing.” In.additign to providi [ et n the dispenser and the.fluid refill bag to
ensure the compa{t%?iﬁ%é {6?%65 ?o%%é)lc Wit ertﬁ@&i%éﬁ%%ﬁ%ﬁ% t?seﬁlggg I%)Xgaecnoém raéhﬁﬁé%c%nﬁhﬁetitors of
the distributor do PrevshttiecdrsmisutbesTsUsMedso Antiie ibadlsonuriticers tof the dwtiutactorer that

competitors de nopstufftheinpreduatintothedmanufacturers dispensers-Sueh AsiMityRievents the

manufacturer from obtaining an adequate financial return on the dispensers which are typically sold at

cost or less. AlthobYRRFEHARE REYE hrdr mEngrst e rie mgufist e prsmariEa By €1 stalled
into the proper dispenses twdrthatfthedisirimidraimaguainitiendisiness eientelehthéiseskeying

systems have beeer ff?:hmd 0 cha %cglp@atlzcggtexqer&ple, if a distributor's competitor cannot install their

refill packages into the distrbLidrs glspenseroéewce, the competitor may remove or alter the keying
mechanism. As such, idféhirghuiteshapipd kestaled hetolel particuitngigpe tise pamdrtefipreferied

distributor 15will Igse ales«Maehahisal keynaalsedesasgitates significant ieolingcostaipderwritten
by the manufacturer to design special nozzles and dispensers that are compatible with one_another. In
other words, each P as&eriuS PR SYLETO M FaRteRI L B A dte d3skitieuldbistamaler i
perhaps even a patiititaniocaiivmetieaordingly, itvealhvaatonefitsisatngpainiaining ré@kitlibags with a
particular key is 2%.%%%@%9& And the Iea%{ci)me for manufact%irn{;!1 gdﬁéch a refill. b maXSbSe qluite

lengthy. Moreover,lt e partlcu1%er’ i gnctﬂrlrég?lonror??’ﬁgﬁ?gﬁlgf eying Svic %ﬁaﬁ}l e Tost or d‘grﬁaged o)

that it is difficult toldésteeriuel kg ey pstalisd yigacoefigulaitibspnsreedddifo rthiemedi Hisagsitaine
attempt at copdrollipg thgtyngiof Progichaseaciatothwith® diSPERRRIEES significant tooling costs
underwritten by the manufacturer to design special nozzles and dispensers that are
compatible with one another. In other words, each dispensér 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 is
25 disclosed in U.S. Patent No. 6,431,400 B1. This patent discloses a refill bag that utilizes
a wafer with an embedded magnet that must be properly oriented 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



25 disclosed in U.S. Patent No. 6,431,400 131. This patent discloses a refill bag that utilizes a wafer
with an embedded magnet that must be properly oriented 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 coilon,g. Printed drcult water an e bag which s Inductively coupled (o, similar spira
coil on the housm% $'base supporting surface. A capacitor connecte Spiral ¢&ion the %ag
establishes a resdrrshinizdquedeytfbility donventioranfréeplentspensasurlhis eilculteitevedotutides
identification. It is heliguad thabthisisehemsds t@%kfﬂg-mi‘%m?ﬁaﬁtpmﬂgi@a@mapﬂf%gﬁ% qdlaptability for
ISC

use with multiple dispensers. It’is also believed that the disclosed configuration is Subject to a
mis-alignment of tAE"EGH&HARIEh iR fedtPfolihisit hiriiag ot fidhsLnikng thé se Hra Witgle coil
as the emitting angaekeiviognioiltmidydeadoiatmisajdentification of the bag.  Therefore, there is a
need in the art for a dis&ensfi(r)llg st)élggqg \évhiCCIa pnrc%}\llé:ders,t fé())g gx(%@aer}ges of ata b etc\i\jleenvzildgefy(lrcontainer
and a receiving housing. The Sxc ange of data enables an |mpPové3ng8’)§|ﬁbn sys ent that eliminates the
significant tooling @estsgeqeirdddbreweh nestilbpsmiiner anddeforcenoie mewipgodlint tighisgeqlired to

be to associated yyith 3 JisRENSSLTHRIE ISAE A ARSS A AIMRLOVET KEXIRG, Sy SIS fosiuid
dispensers to ensure that the proper material is installed into the proper dispenser. And there is a need

to control the nuniBBFEArdfil 6s ShTp PSP Y BBt orat) et rBr edae tHEA biSrIBIHEF s BtiRZing the
proper refill materiatscittrareith a faitheraecthfos &digpensisyg Systemnytbvidertifiapleysefil éantainers
wherein the cost of el 43, coniainelSieqtie Aminimu. Anshere isaneed fpr e containers
to be received within the dispenser in such a way to ensure positive detection of the contamer's
identifier. SUMMARY BFTHERNYENTION trananyhes ofrefél forgsorbimpeid ts a disstilagpets ofsthe present
invention to provigg, electipmigaliy ke Yot Aisrensngsysiamsand.ielated methogsidtiizng sear field

frequency response.  Another aspect of the present invention, which shall become apparent as the

detailed descriptiGhSBTBYAE oS/ SIEa it dteBy 4 erindBhietRiEsc R dhtisgrshghghe refill

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 dispensing 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



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.
30still another aspect of the present invention is to provide a dispensing system, that includes a refill
container hqving gngg%geenswem E%g&%%g%}e{‘d% aéigllg thgrc%%ogtli,b?e id&ntilﬂc 5'1%” collar disposed
about the dispensing Inter ace, and a mo Ule for cfe{ac%é%?y receiving tne idéntification collar and
selectively actuating theXispenstaiy o imerkseatwhsntine jehertificationacdiperisiteersted, conmatible by

the module.  QtherRsReRsHftheRresentinnsian ae Altained i 2 AlsReNsingsySigmmavhich
includes a housing having an emitting device and a receiving device; a refill container carrying a
material and an efSCYEHiE RBYETRL FEtiTLOIER P feeithiietl cAuHGdRis SR Brbrtahine
mechanism associategkwitbraneafthtshousgpaddhe wekllcanaibeingnha tentollefdiftainer;
communication wilh e smiting, andseceiving deiess, the.contiller having 3 matehing key, the
emitting device generaﬁng a S|gnaﬁ which passes rougeﬁnfﬁe %ﬁectr%cr?fclﬁléy and which is received by
the receiving devibeviog eonaprdiigoketo teeemidtiohifg ke o srloctv signehabiehthestps dratitghdhe
mechanism, toYetanather aspeahof i Rleseprivantion isipiavidsa.cantainaphahcariss
dispensable material for receipt in a dispensing system, the container including a structure for cat-tying
dispensable mateﬁ’éFFB“éﬁéﬁéﬁ%if?éeﬁﬁ‘t\éﬁ?ﬁé@éah BiQRSERHATR tRsSeisfure that facilitates dispensing of

a quantity of the dispensablenpaterisheanst @ ifestficmspacadiapaptdiadd the stiveiunie: \wheaeein the
identifier has one g.f aselected . L . : o .
1spensable 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 advantages

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 61" the
invention, reference should be made to the following detailed description and
accompanying drawings, wherein:

Fig. 1 is a front perspective view of a keyed fluid 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;



15number of electronic signatures. These and other aspects of the present invention, as well as
the advantages thereof over existing prior art Mims, which will become apparent from the description
to follow, are accomplished by the improvements hereinafter described and claimed. 20BRIEF
DESCRIPTION OF THE DRAWINGS For a complete understanding of the objects, techniques and
structure of the invention, reference should be made tothe following detailed description and

accompanying drawings, Whersi: elevatloithl bisaffratRsisiective view of a keyed fluid dispenser
made in accordance 15with the concepts of the present invention; Fig. IA is a front elevational view of

a housing cover of the dspensdr;onEewriond &ipfbdédhsienrdtthe dissehsbfsswingtafodulo, an
identification collancanting f@filheomiamer; Fig. 2A is a perspective view of an alternative embodiment of
the dispenser; 30Fig. Sﬁs a gr%r}to elvel\é\a}}io t%le\ﬁia%\é/ﬂ ié\_ partial cross-section, of the identification collar;
Fig. 4 is a front right perépec%ive View of the mo u]Ie’ with a slide ring and a mounting ring installed;

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 keyed 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



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 a top view of the module; 5Fig. 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 th%rein; Fig. 8 is a bottom view of the module;
Fig. 9 is an exploded perspective view of the slide and mounting rings; toFig. 10 is a perspective view

of the slide ring andchemmevRting fling-assambied t%RHetﬁ@QiﬁﬁéﬂEbPrﬁdé’s?ﬁ%mtﬁﬁﬂiﬂgsgfoﬁ‘éta Fig. 11
is a front perspective view of the slir?,e r,ing and mounting rings , after assembly to one another;

Fig. 12is a perspéné%\l/%e%igw SRR NG TR BRS S SHAF R tRE e Tl 15eRESiferf@hd the
slide ring and mountiagaiisg idsseficbliporiente dawithhcespadidoromne andithefie refill container; a

distributor’s identification 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 a 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 |



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 20identification collar and the release mechanism engaged with one another; Fig. 15 is
a schematic diagram of the keyed 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 sensoys craegéggatcn etsrsletfl%ﬂed rdeitslﬁ%gs%th I%FST t%‘:le(n)%E gOR CARR\t(ING OUTt HE
INVENTION It Wﬁ? be appreuatedofrom a reading of th Bac grouen Rt et ?’:i'spfr:lrrnnétnra need for 30
dispensing systerfia el dliilitgaopravertestfitrerkofecohipetitoHsnefilontabetserentroller

manufacturer's digpgnsergrinidisRemserssendsad hudisiihuiosahatized by (he manuiasturer.

The exemplary system disclosed herein fills this need by facilitating sharing of data between a
communication d&YRE s SEHERY RARTRGE R YoheREHaHECH o SRR MARISA A Ic8 480 iated

with the dispensesfitbeipingp.Sharing of data includes, but is not limited to; the type of material within a
Cstrbutors denticatian o LAl Comttal e o 2o B0 ROt e g, provgee e &
status information it is known to provide a power source, such as low-voltage batteries,
within the fluid dispenser housing. Accordingly, the batteries contained within the fluid
dispenser may be utilized to operate the controller and a display of a particular dispenser.

10  In other words, the mtemal power may be utilized to read the communication device
provided with the key or the refill container. In the alternative, and as noted previously,
the power may be externally provided by the electronic key inserted into the dispenser.

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  can be 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



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 optic-al storage medium; radio frequency
identification (R13 ID) tags or smart labels; 10and related mediums. Indeed, the communication device
may consist of a coil with an attached cag%acitor. A microprocessor based controller is associated

with either the refilf SRS B IR HBULSITRT ARl BLHeBE controller may be used in a stand-alone

device so as to add an Bixtrydevell 06 seplrity 2 The gingriaey(dontroliestisnpseferalibh usedrdedfaciitate the
15 sharing of datg hetyyeen the ccmgn njcation devices, And based upon the monitoring of the
communication device unglértaﬁcén 'y%he con roﬁgr,rt %e4 é%%egfg?fg?%on?@éggjnyﬁgﬁﬁ%}gg otf (t)ﬁﬁerational

mechanisms that pesmaize ofinedgpEtsimayshatbingerhiaicbedrotletheraysalsovalieivia thinblek
dispenser to receiypand dispenssmaarialsfosm ragiethamene.safil aaniainss rallow.gaptrol of

more than one dispenser. 20The stand-alone device may he an electronic plug or key that is
receivable by the JISFBHEPHBESiIng! THEA thE HREFHhllFOilttad AREIS MEEhE BT SEBIE the first

or second commuemeatimiag demiger ancethe controller. The foregoing features and options may be

selected depending upan;sequiv Isaikies dssiied Ruihe ditibutor or manuiagiurer 2s docmed
appropriate. 25The dispenser |sc€f(_)se herein niay either utilize operalﬁona mechanisms Such as a
push bar mechanisi¢iisie sanhelysgsatoa wieddyaniSm Jorteis peniitegier @ightitdierdhsid. Phecpush bar

mechanism operates:y, theibsraPUSRING Ralchet a6tUleSRPUMRIMEShanisM cariediRy.the refill
container to dispelgie a measured guantity of fluid. The "hands-free" device, an example of which is

disclosed in U.S. PAEHAIe" 81480 1896219h 4 S0shaieHIE iffe Shsoraidd her el Retbrarea ctiizes a
sensor that detectéhtheRDdseierfantirdividualisdpand andihe BodispeasgsAimaaryredieppaantity of

fluid. The operational mechanism.may also include any latching components that permit access to the
housing that carries fhe ref %ﬂ%ﬁ r-n g%érnv%%?s,g%eflé?er?%?'a ?g?iewsa@fs}gt}cﬁsescorlﬁr% ube§ Sosed. to
prevent access to phevidsfill soesaif siepfescsethenittid atispensing syitetionriayheotsbeashabledetihe

controller prepents;inlogking.af the, e h-lRLhARISIS. L) s 6RNtHaleH MaY: e opsrative it a

mechanism that controls a pump associated with the refill container, wherein incompatibility of the
communication d é?}i%@geﬁ@? %Fe%ma@%}ﬂigﬁll to further assist the user in hand placement.

Received in the housing is a refill container 110 having an identification collar

112. Together, the container 110 and the collar 112 are received by a module, which is

designated generally by the numeral 120. The module 120 includes a battery

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

25  manner that will be described in detail. 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 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



S of the pump. In order to operate the hands-free dispenser and other dispensers that provide
status infonnation it is known to provide a power source, such as low-voltage batteries, within the fluid
dispenser housing. Accordingly, the batteries contained within the fluid dispenser may be utilized to
operate the controller and a display of a particular dispenser. 10 In other words, the internal power
may be utilized to read the communication device provided with the key or the refill container. In the
alternative, and as noted previously, the power may be externally provided by the electronic key

inserted into the didpidRE&xerRiagERrHe SaVEE orliprdliBirmy R saEs UheRP Withed derbgigpdider and
the costs associatgd wyith raptasingndischaiged oagierigsolrlhe featkees disiad-ahoysipmyidedor a

dispensing system. with significantly. improved operational features. Indeed, yse of the communication
devices and their SRCHIRGE 51 THRSTHRBUIGH G AN b, THE Vet TSR Br S e o e BT SiBctive

_enablement of theagystemobzit :_mbsga h@maih)riambt@ﬁiheds_a}stsmg Byecfaltectindgeadiditiomédr Sy sterthat
information, the negls, PG fispaSLNSPL e diSiMaLANd DG manuiAC L 20 ande met. For

example, the dispenser's frequency of use can be determined along ith peak: hours of operation, use
within designated TifletheficerEneg SE16R. IR bl bisierratsdthomitHacd aremed dsenssidhcto follow,

the various featuresafithe idiffenenisaiphadineanisimaypbes kil izeddmaryiaunher Rheonxainatiens and
with one or multiple dispensers. Accordi gﬁq eference is made to the following detailed gescription

and 25 figures which"s&8o0the 1rdhes BN R B pERSIAG SR BiRiG PRear Field
Frequency Responseris@ytcatwkledtaniohdckid U 8 yhte rradihinteitdlyPaywescd0R efer rangtimow to

prosent imveron 1 e S B Rt farae o Gt S mar
field frequency reﬁgﬁrgétgygqéﬁ{ pollamsZdd@. 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 chamfered nozzle edge146 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



for the purpose of checking the identification of the inserted refill container upon each 8 and every
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 housing cover 104 is selectively moveable
with respect to the back plate. The cover 104 may be hinged, latched or otherwise coupled to the back
plate so as to allow replacement of refill containers and;maintenance of the housing's internal
workings. It will also be appreciated that a latching mechanism between the cover may be motor
driven. A detaif®ireiesndneramgsiog tboverkiod/er shroomlisuEigl30A. The cover 104 may include an

observation window 105,8¢.ihah e inierier #fthe dispepsar100-Can e M viaweds iidasingd, An LED
indicator 106 may also extend from the housing, wherein illumination of the indicator 106 shows that

the dispenser is oR“&hd TorifufRfTEAbA of tHE CEBShATASEtHE thé urlitidsroperstvdberid®over
104 also includesidestifpped nezzle wialtl) bthatqiawidesg, norzie opetisg dOdchine falird Q7 is

configured t.o rogggraaét%eé%?cs v?fti?tgrp Qr?c%ggr@i;?}(gl'{l ! HH > \9? fl nrdllc?e% i'%gatooghgf L%Eee ' aa%e%x%lv.\/here to
15place their hand so as o receive a measured quantity of fluid. 1f esired., idica may 5 provided on
the stepped nozzlewWellers ferttrerrasdistatsecused mharnteghacementhe idReideivettinamehobsing is a

refill container 11Q haying,anddentifiratigpcotiaiddshlogather thescaptaines 10 and the coliar 112
are received by a module, which is des%gated generallyé)g/gthe numeral 120. The module 120 includes

a battery 20 compAnielTRoB P e AR I9s B RRATIBILPAIRY SeBahédied for The SHYSEE BRHowering
a motor 124 which j@ alstdeainiatned byreemaedulaidh\vislpisohrappieciate ddhaddhedmodute 120

designated guneralh Bt s A Lo e B e BRGS0 BF O peboe et
engaging the refilliodniaisterdncar2svifsannierahaeieiil wahddsdribetl in detethcTherpumithaealistsr
includes linkage aﬁ&b %ﬁ%ﬁ%@é&%@&%ﬁ&%ﬁ&%%ﬁ%%é%@@%ﬁﬁ Loftainer is approved for use
with a particular dispenser, color coding of the key 412 and the ring 154 may provide an
immediate visual indication of an incompatability problem.
15 The exterior surface 140 includes a circumferential locking ridge 168 which
interacts with the module 120 for the purpose of retaining 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 is 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



The refill container is designated generally by the numeral 110 and is seen in an uninstalled position in
Fig. 2 and an installed position in Fig. I. 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 motign. The pump mechanism ma%/ﬁ%rovide‘a 9 radially
extending nozzle FFFLSF Gt NFBE SR RS ﬁ%{ﬁﬁg’@ BSIRTRe TRE P12 eREtHA Y e anism
136 could be a puhepidprnscohathiep,actliativg pidansutypicallytaserd for dispenrsipgnmatarial from a

collapsible enclos&g&oggélel%t@yﬁlym}g}? Bgrﬁgzgﬂeecﬁqpis nrgotguiﬁn%lermgdye bg @Jgﬂ%@&‘%ﬁ a

dispensing interface. Indeed, the interface is that 5 part of the refill container Or'the Tike which carries

the dispensable ntBiisf a3 Es s CRMRIITIAY dishEvisiag systhn hoermge Riratidronords, ¥hé&interface

permits receipt ofdhe\genialbahioHbaibeupinehand Bsaistsndispensinepidhe matsrialingpy form.
Extending from the n(-;-cl§l 1132 may be atblea%(o)ne (C)irientation tab 138. Indeed, the neck may
incorporate two ofientationartabs 188 tnat are’ dametfidsi FIB'GhE aAsHoEr Aobiever, the

orientation of the tabsp88aiakdze &djirstethfopithe putpdse Btacadpoing differenbtypesldfealfars 112.
The neck 132 alsg:Rroidena Iacking sog-dadic. drigh 2thouaal Riscatve.uRdImSAL of the
n the other Figs. and t

module 120. The notable differences between the module Shown ir e module
120 shown in Fig SPRE A&t tRERAYS P HEEA SFEREScoriplBtdlybe fiesuriad taspuhspssmserfabism. And

iS the module 120ncarpes thr&e&w{&u@}aﬁfwd&;]hKf willthe discles X ﬁ%@lltiﬁhd@éﬁéhlatﬂrdtbﬁéd@eludeSf .
ey opening to receive ectronic key 412. The key 412 m e cojor coded or, otherwise identifie
so as to allow visﬁ%ﬁ%&%?rﬂ%ﬁi%%&h%t% °r8?fﬁlecso%t%\?§gf?%ifﬁ?%Sc?orﬂﬁecﬁlﬁ%ﬁ’i A4 v%ﬁé?i&e‘ﬁ%ﬁ% tion, is
pompa’;ible with trferkéty:. ﬂﬁngaosoIdﬁmgmﬁiﬂrgisr@higda;gd}ganﬁrhuynhyme‘mtl.menglii.Ll:bZlaﬁd ﬁnbe_s,t seen
in 20 Figs. 2 and 35, aasqcialet i ihesfl caniaingr Incihe ppRsR AL idenliving e gppfaner to

be used in a particular dispensing system. The collar 112 includes an exterior surface 140 opposite an
interior surface 142rEessIEPereR B sCBBIB ofeRRHYaY decberbimiptmaethrotivh BerhigieBaxial

with the nozzle 134whee tae sallaids installegonto hewnesk I3kardhe exeriotandiiptedassiwfaces
140, 142 are connected 25 atﬁn undergide oféhe collar 112 by a chamfered nozzle edgel 46 and at a

top side by a neck BUGESHE° RFRFY SFBEEEY notches 150 are formed in the neck edge 148 and are

aligned to receive the ckefespandingooFigntatianal dabhdd Bpriovited dyaiher cantatnerchaplematlity of

el Setens 155 1804 Al Qo o L s SR LS T e
mounting ring 210 that is fixed to the body 190 and a slide ring 212 which is rotatably

20  received on the mounting ring 210 and coacts therewith to align and positively hold the
refill container upon its receipts. The slide ring 212 also allows for release of the
container upon user-actuated rotation of the slide ring. The rings 210 and 212 also
provide for interaction with the identification collar to enable use of the dispensing
system.

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 is 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 surface 220 from the
internal step 226 is an alignment 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



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

so as to allow for engagement of the de-tents with 10 corresponding surfaces on the neck and/or the

enclosure 130. Carried on the exterior surface 142 b&tween the nozzle edge 146 and the locking

edge 139isach nelélgg that carries an jdentifier 154. As used herein, the term identifier is used to
g,

identify or associaf8a g R AAPCOr O ikt & PP Brg i it teristioaiih A e Bsure. The
identifier allows foriderttificatidi? ofithe matetighdnstivete ndiosurerant dR6 Assadiatethpivdy piéchanism.

The identifier 154,GaiE> QR 13612 RIasHOLAMEY biRe,gf Sslose. The e dRe sldes an

identifier coil 158 that is terminated by an identifier capacitor as seen in Fig. 15. The identifier ring

154 includes an oth&iiame 1 162 ek M pfoishEdg siskachsme rédiiveds fiyethey 20 piddiule 120.

And the identifier singib4may.he solencodes anmianidgsameatherindicia sopsto Riavidera visual
match with the kegﬂﬁl In other words, altlpoygh ihe key provides a way of electronically ensuring that
parti

the refill container1s approva 8 T Hih S WFRF eSS U816 O8 NG ErHEREJEAY and the
ring 154 may prowidd armmiediatealishatmet icatiombi2dd wmbompeatatidity: pridp leaendS Tloe eXterior
surface 140 incluq%eangié%ﬂ ferential locking ridge 168 which interacts with the module 120 for the
purpose of retaining the refill container 110 in a manner to be described. The locking ridge 168
includes a leading edg&M7eii#al S @RBb % Bietdeh lEdacridtkairgst seerm e Hotsritgersee The
locking ridge;468 algoOwikies A IRiiRY Bigech idhatRxisnehtonaidthe neiches ka0 Thedecking
ridge 168 20 is periodically interrupted by gpenings.and in particular by an alignment slot 174. In this
embodiment only %ﬁéeﬁﬁa%rﬂ%?g‘%f &G |?ecé’rlllgll%ﬁ§ﬁ}éaﬁ W%h%@%‘ﬁ%@&@giﬂﬁﬁi’fﬁﬁﬁﬁie@ﬁgnment
slots could be usedcéterenie4sthe singlbalignmentslobin@iis supstantiathiatigneddavitinosae Of the

notches 150. Accordingly, when.the iden 'ficgtt'kg)n ollar js attached to the refill container the .alignment
slot is oriented ap%%epsr%gtdel‘ynv?ﬁt mz%’ Oreeéléé(?t to %helf:%?l}f:éalrrl?er.r%%egfo%%{r]]%4§ 8%?3@%’38 w%r ldes a
plurality of ramp storsmyaioaiestenunfatamigieishoted atrit floem [Gekines Htiyerrgs24n thisgep

embodiment the IQcking ridgg.pravides Hares famR st LifRNQUINANR QU5 MAE fidmpR,slots
could be employed. Each ramp slot 174 is defined by a pair of opposed rarg%eo}lj%?s 178 in the locking
y

ridge 168. It will b&"&3fTediie TR FamD Lapldnuietssitids laduetea R4e ey Extend
from the leading eggeri: e Taling:edge esitaewaEppsRE iesQngeanethehsniiabdhes rampasiot is

wider at the leadin\ghgr% etiipeagngg to t}tlgagi)qg %9( %dl z}izérefrom 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 by 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 inferior 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



Retelling 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 11 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 compartment 122 for carrying the batteries, a circuit
housing 194 for 5 carrying a communication_system (to be discussed), infrared sensors 195 for

detecting a user SHRMYE! #5d 0 G&arBoRTOBD LT Fke By st Eabres the neteredu Ad the

appropriate linkagedaddtive the putnpaciiaton 1.26Athomghlizesensessscouldbe ofianyrtyge able to
detect the presen n object without a mechanical stimulus, this embodiment -employs infrared
sensors. As will bg%?s{‘%gn Léalr(aifeer)f%{le Sslgﬂrsnotgs? %@go Ogﬁrﬂaﬁerrlél ¥ %Vé’ffg]é%%k% t%{]é’(%ﬁlé’lgfoﬁﬁ%@ relative
environment in whichpthieridisp dmsdhdsmecaiveticF g hody<B0 alsbedfies sooonthinérgetdkse

mechanism 200 whichy s yilized. forihe purposeatreseiying.and holding the refill container in the

module 120. The container release mechanism 200 allows for insertion and holding of the refill
container during use WREFETREROBORtETger i€ pessiivef rackescrtdipidbe sitrerimeehanisiidbprovides
for actuation of a levesitaliaecdorewithefanahohihtmeenamer afestscanienisinavekeenduty

dispensed. Referri ow to Figs. 9:14, it can be seen that the container reJeas chanism is
designated gener&ity ‘g’g #&%“Hﬁﬁﬁ‘ﬁé’?‘i&%ﬁ eea?én n%%li%?e”rlt e?e?&eﬁg%%ﬁ% QK ﬁ*&{h‘(fi?@ fMSufiting ring
2_10 that is fixed t(pdh'@lb@dyeleﬁaagdaarsﬂidémngsmmvﬂd@hliéﬂmatﬂgm6esehra§lb¢m¢b@nh©unting‘
ring 210 and oacts therewithpsaligniand.pasiively hold he refill caniainerunqn isieseins, The slide

ring 212 also allows for release of the container upon user-actuated rotation of the slide ring."The rings

210 and 212 also heB\ieiéoraiethteratiori it eueie i chtisHeaam o Sn a0 aig acetitisd dispensing

system. 22?/28 ﬁe%&@ﬁrbmrﬁrﬂg- %A.hgo\rﬁaqg@iagg&maﬁgcmm?%%i?galmkﬂ_ m@%&mw&agfd -
opening therethrough. an rqQvides terior surface opposite an interior surface .
The surfaces 218 R D208 RRBSH SOMILN FoISuevE Ny A PR IRU-EAE B33 Mich is

opposite a body etigeaizR4iAnfinte trahstepalP Geisdoemhdno ththe dateitgr iy fadatR 26 ashidewhigch may
provide a be%ingasslglg%%df% Eﬁg Iigglﬂﬂﬂm%rring, the release mechanism may be then installed into the
body 190. The details of receipt of the identification collar within the release
mechanism will be discussed after a further explanation of the module 120 and its
relationship with the release mechanism.
Referring Back to Figs. 4-8, it can be seen that the module 120 inclludes 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 received 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 is a receive coil step 310 and from which extends a ridge step 312. Extending erm
one of the side walls 304 is a slide ring channel 314. Accordingly, these steps and
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 is 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



30 154 as will be later described. Extending axially along the interior surface 220 from the internal step
226 is an alignment 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 12 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 chagthgt 23Q. dripbthecopéstion E34: Rseoidinghy, itbetonarne] B8 2ligrdedinet bydan axial 5

channel end wall 2355 sybsiantaly REIRSAAICUIO A0 7 HANRCLSile Walhp g simir

manner, the lateral Qpenlrﬁ;% is formed by a lateral opening side wall 242 and a lateral channel end
wall 244 which pJEfp@MRUIRFERERASHFEH the'SIitRe iRy Bage P3emavRhteaiaeiptséneih e slide
ring ledge 236, asapsheaen imEig. Adogiadeceive:1thsingleAé whichdisdonnesihatyenm the:ledge
and the body edge 224. Wrapped. arqund the. receive ring 246 is a receive coil 248 that. may be
enclosed in & plagéﬂ((%:ﬁ a\{l\é' Sﬁgfhrénmése?\%eg:éﬂtﬁé)é) ST RAR €W AP BRE S BN tﬁelﬁwge 546 a

eria
predetermined numier af dehiesdandiiehengin tibe hdsdf dhewire Bxtendufitben thelcait@48 fior

connection to the, commiRp pueem Exiapding, b era e s Being.ing 246 is a ga

15 surface 249 that forms a part of the exterior surface 218. Immediately beneath the gap surface 249
is an emit ring 25eRtHAE tETRiRGE RIS BB RERRe tho d2ipTrh shater §bh avEle Brhittyify 28befs an emit
coil 252 which algfahagaderedistermined number of turns and wherein the ends of the coils extend

therefrom for connectiqn to the c unication system. It will thus be appreciated that the gap surface
243 bouer e reeo SIS o A BBl BB S LoBg T e A S iy

defined by the positiorangadthecidentsirerl 26il 158 pok nsérfiothof el lacoetaineninto 12 release
mechanism 200-&%ﬁﬂ%@t%@ﬂ%@mwat&%ﬁgﬁﬂmﬁ@@%ﬁ%&?i‘g@ﬂd 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 & PAgteschith thighod e 518672 Dl MEdAHETOM tdicRkiatidicatitie and

typically from abgugdhadeegive g @401 iscamauntiogial 260 thalexiensdsoadiadndbwakety so as to
allow for attach of the release mechanism to the body 190. . The slide ring 212 includes an
exterior surfclfcen%%ré' anAdsg?leign erfor rss‘uari{';(lft‘:’ve %ff?&ré%éﬁl r?ée%{‘a‘i‘éﬁ’y 8%?%@@%%%@@&%%&?& surface
262 at one edge tieredfcipan38-erterid? ¢idge 266 Aapubh lever 27 e3dendsvidemaisbaéxisrior surface
262 wherein a bagk suiface,gf e dgveradfhinclides & sringnul, 474, mdending radisfy ipwardly

from the interior surface 264 are a plurality of atijl{%nment locks 274. In this embodiment three alignment
locks are employ&&Biat #wilP B Lippre chstbes tih anyy Asreper Bufepberovides 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

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 pair 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 refill container is positioned within the release

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



13 employed as long as the number corresponds with the number of lock channels 230 provided by
the mounting ring 210. Each of the alignment locks 274 have a lock ramp 276 that angularly extends
from the bottom of the ring toward the top of the ring. It will be appreciated that the inner diameter of
the interior surface 264 is somewhat larger than 5the other diameter of the exterior surface 218 of the
band 214. Referring now to Figs. 10 and 11, it can besseen 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 alighatEnEh - Wﬁé%@%%@ﬁ%%é%@wwﬁaﬁtmﬁﬁ@ atiapenmanel 232.
As such, the slide:titlg efgac236 in saiaiakies pandhie: Loexigriey fHidan a6 dhsbestsaen inckig. 11, it
will be appreciated that the slige ring may then ale rotated counter-clockwise such that the alignment
locks 274 are recgffclé%l TR BeE! % 8r‘§|98¥§teer%{i%%°ﬁé .e\)gﬁﬁetﬁéaéﬁé]ﬁnﬁﬂ@f}o REPA e Mithih the
lateral opening 23#gtiges|dterdtiopenirig Sidel wall &4 thhdlidethelaighment lpoksan placeandAgrevents

the slide ring fromyheing, axiglnismoyed: fromiikg chomiewm aw&l;eggsn%ﬂgyg 5% don, gsgmpled to

the mounting ring, the release mechanism may be then installed into the body 190. The details of

receipt of the iderftiFE&HAH oA WithiHe FefeardbansttbanisrrstinpettiselSuitinfisparfertisr

explanation of theeedue: 120. amne dtsniatadiarshig:with thetheleassemrchanismoReferbagdark to Figs.

4-8, it can be seen wzht the module(\lllv 0 includes,3a}(5)(?d%1 0 de ignated %tlaen%rally b 5'95 nu teeral 190.

The body includes a ba‘éﬁ ‘Wgﬁe%ff %ﬁ Srovides a'falh Gpenin %ﬁe or reccv%\'le\/rir?é1 he 'mounting tab

260 of the mountibegsing0 Eteding, sthssantiatysetpendis slarly feamtlvgddaokbiralih8 80 dareng pair of
opposed sidg walls; 3044 MRuntingatiR.306 extends from the back wall 300 and the side walls 304
and is configured to be received in the mounting channel 258 provided by the band 25 214. The
mounting rim 306 provide&ERERIT I Ei&h 308 WAicPpdatebitneshdbrting METHSH Bhitting 250.
Extending substaatisihidperpenetigufasty fiiomutheranBscoil BiearaP8 i8' apeetdyercohstehd kehand from
which extends a rlllq%%grte ¢ 1%{.' E>§ ngioq‘gel‘frec%rqh% eaoth sidegNaIIs 30t4 IS atslide rwngucgga{éel 314.
Accordingly, these's epsaan Cchanmets Al conform 16°the exXteror Sri?]B%S%llﬁlg EoiSoTHHE Moun Ing ring
and slide ring 30 sudispeatitizecyeleasthemechlanisha rayrobestatablyr soppotteddnfitite bodyitydd and so
that the mounding 43260 g BRegelver in e ah eRening 3R il bs.apesiaicd Hial (be

mounting tab is partially deflected upon insertion into the opéning and upon clearlns%the thickness of

the back wall 300RAbACRRCHEE FfEJaks MECKAATSHTS BT RIABE By frdiveqwall 354", The slide

rails 352" are slidably received in the rail openings 320. The drive wall 354' provides a

drive slot 356' which receives the post 346. Perpendicularly extending from the drive

wall 354 is a nozzle plate 358' from which extends a nozzle collar 361. Extending

20  through the nozzle collar 361 is a nozzle opening 362 which is similar to the nozzle

hollow 360. The nozzle extending from the refill container is received within the nozzle

opening 362 upon installation of the refill container. Extending radially inwardly from

the nozzle collar 361 are a plurality of lift tines 363 are positionable below the nozzle

rim 137 upon installation of the refill container. In a similar 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



module 120. Upon completion of the insertion, the positioning of the alignment rib and the slide ring is
suth that the locking ramps are in a position to allow only partial rotation of the slide ring such that the
locking ramps are never again aligned with the axial channel 238. Accordingly, once the release
mechanism is installed into the 5 module, the slide ring is fixed into position and can only rotatably
moved a limited amount as defined by the length of thelfateral channel. This is further facilitated by the

fact that the push lever 270 is.stopped by the body 190 in one rotational direction and that the locking
channels bear aggﬁ%t %éé I‘gftéféﬁgﬁacgeﬁelaélr(ﬁd&vsgllefﬁ% 'i]hee?S‘f r§tfonal difsSBAPEOTHE back
wall 300 includes idqpéifiotioppobadyatcopdrimis 82¢kubicHredéiveatiiedsinmep thetudtar sigthanism

126. The back wall furiberRievides: 2,065 ARe MR 322 ARISH QUahRIEh taceives g.companent of

the gear box 196. _ As best seen in Fig. 5, the gear box or drive assembly, which is generally
designated by the'HinT&aPedes daftied IR dinstsr o A\gRenhiet 4 Totatemtatedotdh spmrct 5 430, A
series Of geass allemifessatatableorsevement: kythe: metershaftte agtdate.QrmeNe the pymg:actuator

126. In particular, the motor shaft 330 provides a shaft gear 332 that is engaged by an.internal gear A
334 which drives QWfﬁfé?%él%%%%%l .%%O?n%glr?r?él%gésr 236 u%ﬁr‘éﬁf%@%ﬁ’gg\c/vq‘ﬁy’?rao%&%{‘é%ar 338
that provides a cammseirfate 340reind avhichdnotumy provideed aanvdetuaterid4 By A dsivdwgedr 344 is
directly connected;iQ;tg 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
microswitch bears alonffifeBak etirhéersas A dapalisfedgbiticd dmdgaesineMiGusnnenss

actuated by the cam@gwaior 84381 genenates @ appiasiate &legticaksigpahse:that the system
knows whenafullauotati%n of tﬁe (ig/cle earléaé been 25completed.  As best seen in Figs. 2,4 and
6-8, the pump actd3fSIE28hEEA g ?&na %fg%’é’? f HPEP3BE E e TiRg from
both sides of the tedye3507areae: pappofpoppdseposiitdemedils352 wihichgrg:slidablyckecetupd ¥ éhe rail

openings 320. The ir 50.include ri @JL hich has a drive slat.356 therethro It can
be seen 30 that th%gg?%/agng%’étagfg g%)(ét%é d?{r?ﬁron%?r?(e)yg five. g%aer fﬁﬁlg fg%%i\c/%n Nt ’?\ grlxl\éi%%ot.

Extending perpendidutagsetrdrm eepcdidgeswall. 3505521500 2tesiflaengss btdefcpraliadsoashgible hollow

360. Briefly, whenthadefilicaniingtispeaitionedmithin the raleasemechanisnn dhgHazziedioliow
360 is engaged with and/or by the pump mechanism 136. 15 L .
identification 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 into 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 container properly received in



Accordingly, when the communication system is actuated so as to initiate a dispensing cycle it rotates
the motor shaft to drive the gears in the appropriate direction and as such the drive post 346 is rotated
about the drive gear 344. As the drive post 346 is rotated it engages 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 engage the pump mechanism 136 and as such a desired quantity of

fluid is dispensed gut the nozzle 134. To plete the gssemply of the release mechanism to the
module 120 it will %’8 %E%Fééf’aet"e GHBE 4 "s"gﬁ%@?ﬁ%&}ﬁ%&%& SIHSRARER 8 186RFSH 29 BAd the
body 1.90. Of coursezlothletclsia8inky wrethdmisins would balem playedttallyias dhrepitidl HmgobBuvith

respect to the bodywall.;. ,Refe m%%%i@g%gA and 7B, it can be seen that an alternative tray is
designated generally b}éthe numeral 350. The tray 350 operates in much the same manner as the tray

350; however, the tray 3501 ¢iige e posialie artofcorbarruissiiskestst sisBensdiigvdyiele vheme nozzle

and also on the refm-enomMnskoke elgra auantithefbafluigdas.been dispensed-Asinithe original
tray embodiment, the trag/ 350: includes a pair.of og:)é)osed slide rails 352' connected to one another by
r

a drive wall 354", THESHGEIHOSES: Ur &S THEBRS reCeiVelt iFFtRectdl Sieritigease Hie diviidhall 354
provides a drive slottB&tbavhyiptecaoeives the jostiBAt:oerpe ik cuitity textending fsormihé drive wall

354 is a nozzle p'%‘%ﬁg%r{{ioég%xé%ﬁﬁ

xtengs a nozzle collar.361, Extendi 0 thrqugh the nozzle
collar 361 is a nozzle openin ]?Ch?lls s}?m%lylar’tont%(les rlllcr)%fz e ]I oﬁ(l)s\ﬁloé%lio. eeerrll’o%lglgnelgtaérhdging
from the refill contiitfércscrakeivEd oWitelinehBt neszyren phpismBBRsupth Iresizitatiorilef thevidfilie

container. Extgnding.radially ipwardivfram-the wagzle:celar 36k aregnhwality of lift tines,363.are
positionable below the nozzle rim 137 upan installation of the refill container. In a similar manner, a

plurality of push 25FHELBEPARERd Y4 diafly SRR ARAT IR Thes TSl LTl ar SE P Rb WS B push
tines are only dispasedixpeuicanrd haihofdipednazzircopeningroRanldhe pushhingsd64iareifiositioned

above the nozzle 137 ypgn psialalion. ot eyl conialner, . A noled previously, 1

e
identification collar T12 13 attac?l%édp to the refill container 110. Each refil container is spemﬁé‘éﬁfy
identified by associatimg idahtifitsatidisrawibis 30 1Ay ewilBhthasrai tirgcetbrenénanideitttifier ring
associated thgrewith. TRe impertancRiebihs idenifientingwil be discussadinfuther:detailbsiow. In

any event, the identification collar 112 is aligned such that the neck 132 and nozzle 134 are directed
through the collar B&iigt 24 4598 diotknts ™ BH4iRnal0 ARY i AFRRTR RERV Bt 2Bheltk 132

until they clear angdhigpnengagpibiejagkingeetigaciBtActartingiydthenidantificatipitesllpsissecured
to the neck 132. It V\g'll e gggreciated tpat when al\iﬁ'bi% @e identification collar with the refill container
Inde mittl 1 Ut a

the orientational taBs 138 Ar& & |g%8°wﬁ?1q lrgsn%)t% es SCSEP&%EW? ﬁ?grgﬁ?g%vr%rean 'S 74 is

oriented with respestgtoahé0 Hz to 10K Hz. This frequency range allows for an unlimited number of
20 identifier keys to be employed. In other words, the frequency range can be subdivided to
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 carrier would interface with the housing and
‘would maintain the emitting and receiving coils and dispense an approprate 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,



5 refill container 110 such that it can be received in the release mechanism. It will be appreciated that
the identification collar 112 is installed by the manufacturer of the fluid contained in the refill container
or may be installed at another location by a distributor if desired. After the housing is properly installed,
the initial loading of the refill container is to as follows. The refill container 110 is oriented such that the
alignment slot 174 is directed onto the alignment rib 228; After this initial alignment has taken place the
ramp edges 178 are appropriately positioned so as to engage the lock ramps 276. Accordingly, as an
axially downward foficeis, appiedntertiier rgfill commtaimet divessarh psEérendagsy thenrafpgdges 178.

This causes the slide.fagoie-Peodeflergthand iaslightly iR late.Adainstig §FH§%%&§%Q( ipgther

words, the downward axial movement of the identification collar causes partial rotational movement of
the slide ring. ThidCRLRESRABTIGETHIRIE™S 76 FrovRatrd Hecesmarpiionhy RIesidEoparigRe234 until
such time that thevemapka2 #oconmpengeas enghgethegespecibekanpeaoehif8aWbamihis @aeurs, the
slide ring rotates %a}%:l%ntoﬁi‘;glori%ingl ;r)(r)nsgti%g grég Ioclés e refill container int%plz;%?q in 20 particular,
the underside of the Tock ramps 278 ehgage and hold ontd the' ISEHE 1iga 188 Bh &b IEblar bear
against the trailingadgiean2 vitlwillobghapratiate d thationcésthe réfitvdorkainarrisiheld ihaqplace by the

release mechanisg (hat e, ARenLa o Mkl & RATE DYl lo Pk f s gepelve coi

and the emit coil 252 and, in particular, the mark key is received within the coil gap 256. This
alignment is 25 nTAFTSRABARS &AM PECRORNG 6P1HE dfvdadsednislyrablssaremiirterd @Rpensing
of fluid from the ceyimineroo. Atfierdhecthindiaantainedwithivetheivedilh coptaimemnbas flli-deptated, the
user opens the coyer of the housin depresses the push lever so as to slidahly rotate slide
ing. This molios SRRk PR e e o IR SRV AIE s DS e
maintaining pressbréhemttserp sib teaerind sbelsviedriiainair tie gifsitoniagpofthesdbick neaynps with

respect to the slotg,dhe ysermaxsaen.ariall dmavehe ¢l copiaiperliomihefalease meghanism:

The release mechanism is then ready to receive a new refill container as described above. With the

refill container prop@iPigte iR il the 1Ay RIeerSfidh follan be apfrs clersermakepet2

mechanism 136 iseggagahledoyithe: 516z steaplgtedbiidm patkeutar tthanazaladialiow B partially or
completely suljgrounds tf%g Q%Zl? and/or. ‘Eum mqgh(gnism 6..Thfairigentifier %(%1% 6c gﬂso gﬁﬂvides

the outer diameter Surface 162 which, W en o scemnable Visual indication o at

container should be associated with any given dispenser. The controller 402 provides
operational controls to the motor and a display 413 which may be a liquid crystal display

or other low-cost display which provides operating information if required.
Referring now to Fig. 16, an operational flow chart, which sets forth operational
20  steps for the manufacture of the dispensing system and refill containers, and for utilizing
the communication system 400, is generally designated by the numeral 420. The flow
~ chart includes a series of manufacturing steps and a series of refill replacement and
operational steps. In regard to the manufacturing 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.



5 the refill container is received within the collar opening 144, allows for proximal or adjacent
positioning of the surface 162 with respect to the ring surface 246. It will further be appreciated that the
identifier coil 156 fits within the coil gap 256 and is in a coaxial and parallel relationship with, and is
uniformly disposed between, the emit and receive coils. In order to fit between the emitting and
receiving coils, it will be 10 appreciated that the identifigy - which at least includes the identifier coil
156 and the identifier capacitor 160 -- is spaced apart from the enclosure. Although the mark is -
coaxially oriented with fespéetdpethieopunsigpaetitadismbatd thecnogzte; ithilll berappreciatedithat the
identifier may be spaced-ARt franhaheriataces At RNCIARNIE SA 1ang asthe gsntifiengoil is

operative with the emitting and receiving coils. 15 An optimum position of the identifier coil is a parallel
spatial relationshid Betider! thelSPRs 8 EreREie s asd drispriPprstiahng AfchRtshtBetieen the
coils, the positionaipielgiineship efithelepiisHaatitatesgificieniagd.rinignal use whiatienpower.
Indeed, the emitti oil requires ut 0.02 Watts of power tq operate ov frequency range of 10
iz 1 10K Ha. TS SAtroy TR0 BISH ToF Shchintet /oGt 81 5. oo Ry 1 B
employed. In othetwlordsigsfrediticney qangEdamisessubdindidedito 6btaimbariyindetséaddfkéys. Of

course, any frequepcyJapge Lisbandwidih eauldbgRpecified.fs fuehy sacidenfitier capasitor has its
own selected frequency range within the operational range. Of course, other power requirements and

frequency ranges cbUISSBRBRSYL tsisY REBMISTd At that skrétdd PahsetaresadTor
optimal operation efethensiistentd 66 ctwillihicthethbenappedeiated thatrolbe aflavspacedtapart coil that is
associated W‘xﬁ? e%@'rﬁ%%ﬁdx?ﬁcgﬁg'g%cé"g oyld,be, configured with &“&S‘%ﬁ?ﬁa&e pi§§“%% For
example, a roll of paper towels coul 2 helc by a carrier from which extends the spaced apart mark
coil. The carrier wakieivfie theceontiehlehéord nsiritstapiorvienitdl Mainesin theoeasitiefand FeceNing coils
and dispense an agpioRAatelength of 30 paper towel when an appropriate signal is received.
Referring now to Fig. 15, it can be seen that the system 100 includ.es communication system 400

which includes the emitfigecdif affdthE TURERANY dUiPPAISo IRURae e ibesySibnfTs PESHRENer 402
which includes thepoeiGessaryiftardwareihd8 seftwithe atpandnpotysfanimplemehtingdtie presant
communication system..Coupled to the controller 402 is a key 412 which_in the preferred embodiment
o o cigtal ey R T B o D s e E e e
reference value th&tdsidmrdasedan dValuemmsityirstiive génereltzdt by demestittireg Acseiving evils.

SAlternatively, the key maybe;gcARAcERr RRving AARARIANGS YAlLE hed maichesihs capagitance

value of the identifier capacitor 160. It will be appreciated that any electrical component that allows the

"tuned frequency" 6FtHelRAPGIzAd Cotibshabo s rakBR digRiz e h b crhesirg 8Lt BIso be

used to enable opefration:@f tbesystedmd fgndlhis cetespendingtyaihe depdashe asuetyaioptiapplying

a mathematical 10 function oiiﬁ?@%’r tionrrho the detected fregé{en{:}/hto dconfirm its lfse within the system
it'is

100. In the pr@}%entt B8 beliéVed st ueﬁ1 fofen-different cgﬁlgc?tgg?r\r}g Eielgcmay Be Used and

that a correspondiwgrwgﬁgémyﬂ-@soasacimﬁiv@luetéﬁmnﬁ@ct@dntamtﬁ@céﬁ%ﬂérthTQIfaciﬂ_Qalte the
assembly process gach gollgr, 1 1¢ %@dJIHcee&%%f Qe KakAlnmay Refedethwith,GRIghRT@LalsRd

indicia according to the capacitance value of the _ _ )
which, by virtue of engagement with the nozzle causes a dispensing of fluid. The

communication system may be programmed so as to allow for multiple rotations of the

25 cycle gear so that multiple dispensing cycles are initiated upon a single detection of an

object under an infrared sensor. This count is maintained by the 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 initiation 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



Is capacitor 160. This provides an easily discernable visual indication of which collar refill container
should be associated with any given dispenser. The controller 402 provides operational controls to the
motor and a display 413 which may be a liquid crystal display or other low-cost display which provides
operating information if required. Referring now to Fig. 16, an operational flow chart, which sets forth
operational 20 steps for the manufacture of the dispensing system and refill containers, and for
utilizing the communication system 400, is generally designated by the numeral 420. The flow chart
includes a series 8fftaHefHERIHAYStEpL EpRT aIBETRY bR &I TepRise meriaaid opsathorar $ieps. In

regard to the manufastningisieRsidinailbbetrrappresiatechtns fréey capreailp 412 ispenrestad to the

controller 402 and is shipped with like dispensing units 25 to_a particular distributor. The manufacturer,
at step 424, manl(}f/g ﬁ?\g’g At %“r“og’ ;ﬁ% tng iHSPRAG HpRe %i@nﬁe‘&jﬁﬁrﬁﬁ’é’t&&?ﬁ fitifier coils
with an appropriateateetromeakeyisesd itparticutamannig ertifienisoil aitheanuattached dentifies!

capacitor. In t@ig WaYs flargs &g@r@nggf&gg&qg&og%iptﬁg@@%gg EC%% cl?Sni %nufactured and stored.

When an order is placed, at step 426, the appropriate electronic key may be associated 30 with the
refill container simply by §hataffiag e EonbwithrecaesiyfAted ieyreiaha e of tHetefinEbntainer.

Next, at step 428, ithe;asseriegetefilhtaniainenwith electonicgeyois shippede-the appkppriate
distributor. This copncludes the manufacturing steps., 19  For the operational s@ss, the distrgljutor
receives the refill égrﬁfﬁﬁé?g}iﬁiﬁ??%l?&eﬂ{iwgrl 5‘%‘?1861}?8{&}59%% TRYaR LEh e RPHERIAG %t step
430. Upon the nexhdétmdriemg)ﬁ)a;tdisneraéilzp@blwemt.chffdflmtimm@semsmmtummdf axpgsh bar,
i approp”atemthet?é’ﬂﬁ%'ﬂﬁﬁ.gﬁ?%ﬂieé%%%%@&&% TH& %{éed%% J%%&E‘t%ﬁ“&%fﬁ@%@ﬁﬁﬁ@ i fleld that

is detected by the identitier coil 156. The capacitor 160 associate the coll in turn generates a
unique electronic sigaeare feaiktepvha, HWnichris wdtacead by thehrselvBectiicaBiapnief feafifteld

frequency responsg.is thanereiurpedde-the wensolerR 1 fat crmparisan teHhe-Kemicapagitoyalue
412 at step 434. If these values match and are considered to be compatible with one another, the

controller allows féPaEk BE3IFHE0 THRSRAIRS PSR B dTARIBEASHE TS Mustret ety Bt Material at

step 436. If, howetigt thet centiefeistioes/ netdrtscbasaieli the metordsfol astudtedanadhe, unit is

disabled at step 430, Once the refll gontalness BioRerly nstalled and the colls are proximaly

positioned Wi% one another, use of the dispensing systé)m may 2 intated AN 18 ¢ rgltl)tg??nent the
user simply placesatesitherdsesbaasho Gepmsingosision terbridetsored hynthbeirdfrr ethbensbedt1 95.

Upon detection of ap ghigct uidereath ihe sensorndde.a AR epiaersignabis Se iR the step

communication system 400 and in particular the controller 402. As described above the coils are
energized and if thfe&iPRTEBITIS MFARY B aAEhaBtEErs s TRardvsrhRal e B irolest a8 the

dispensing cycle byh@tatiagarget has been detected or not. If a 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 again. However, if at step 508 it is determined that the target is detected 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 semsors 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.



20 the motor shaft 330. This causes engagement of the drive assembly including the various gears
332-338 so as to initiate rotation of the cam surface 340 and the drive gear 344. Rotation of the drive
post 346 causes the tray to move in an up/down direction which, by virtue of engagement with the
nozzle causes a dispensing of fluid. The communication system may be programmed so as to allow
for multiple rotations of the cycle gear so that multiple dispensing cycles are initiated upon a single
detection of an object under an infrared sensor. This count is maintained by the cam actuator being
engaged by the microsiiteh 3aen the)darsgode M wimdrgativd ey RSB CIEHIB empIRAR, the
drive post 346 caupgsdhe lkayataidnRyeatin amapidown diection ssrpievieushndesatibedkbtowever, this
30 embodiment isbdigyn‘gsuis?%g iréthtz%t theklift tines en a%%e an undersig of th noz%IE rim :ﬁ? upon
initiation of the dispense cydle and upon complation of the dispENSE’ §/cty SFpEHeke s the Hozzle
rim, the push tines!&6dcelydgesatomsidecafith& mozpleinmnd 37candpustkthe indavtatdgnsaviatdly,
toward its originalpasiion,«Ityul he apreciatadhat 80-iniscemhadimantds adyaniagequs nasmuch

S
as the pumping mechanism and/or nozzle are returned to their original position so as to ensure proper
sequencing of a didpEhiss QfQeIRSIeBVET, Tiha I BRRIATG S THA0B Rtrifia glene 6L 2R B original
position, less matetaliisdnRiniaingc:wititie decpoimTivgieCha RIBMiAR andS GYEIMEXEEiSS M tsidual
5fluid does not interfere with }p‘peratiﬁ?én of the disp?‘n%i?n% mechanism. . Yet anothe.ifeature .?f the
dispensing systerﬁxﬁ?bfégen &d TR ShWnPITER. T‘fegﬁandlég%ﬁgfgoc YEh&rafiby the
numeral 500. Thissstueante bkstepsvildihectdd tothenoperadionpatithttinfrerest servsanssi05 and
ensures that fhe positiopo gf de dispensing AYsiemLIs ssartalen Alerentirlagtie,cnygnments

in which it may 10 be installed. It will be appreciate e dispensing system may be installed in a
washroom facility sWhelreaitadsi revdiadtfanesa sresrariohebete clitile irfaewsrse widhe ingtvertently

triggerhactuation @;Haﬁégs_a&%ﬁﬁ@%&%m&M}]&Jﬁﬂ%a@ﬁﬁl&ﬁiﬁh@lﬁtﬁm&ﬁmms@amae@@maging
upon the amount of ambient, fluorescent or other type of light that the dispensing system m e
exposed to. AccordifgiiiHt hiarky %%é%?gﬁlgg?gﬁ}b% 1&?’8%&{8&1 eg 5€%ﬁ%§l8§ rZT'L%&‘iij‘it%'riodically
execute an auto-rangindingiytifier a0 aptecansure thatrthadispensingasyisténhoipesates prdpensein
changing am ;entsgg‘i;ltﬁcr%ndiatg%qg. AR ﬁg%%ec?agg)g, the ir_1frared sensors emit infrared energy. Next,
at step 504, the controller observes the retur signals received by the sensors and determines whether
a target has been detected or not. If a 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 predeteimined 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 once again. However, if at step 508 it is determined that the target is detected 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 nounal 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. 21  Based
upon the foregoing the advantages of the present invention are readily apparent. In particular, this
configuration allows for elimination of mechanical s and by the use of the electronic keys so as to
reduce inventory of the mechanical keys. The electrically keys are much easier to maintain and are
easier to keep in inventory so that 5 they can be used on an as needed 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. ¥ghanetheadvantage 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. Accordirgly® fiFRERPRREEIMo A BRRESR%e scope and breadth of the invention, reference

15should be made to the follmingsHaims: hiViat Adedpémecbisdr fAcd BPERsEAGSYateRa .comprising: a
refill container having a dispelré?in%nten};ace to dispense material; _ a plurality of infrared sensors

proximally arranged about 8aill Hidh¥n b g ifarrdc et 98 e Y KRS e ARMSEY taRPME Sa

dispensing interface to detect the presence of a target; and

a controller coupled to said plurality of infrared sensors, said controller
initiating a dispensing cycle of said dispensing interface when said plurality
of infrared sensors detects the presence of a target in a normal operation
mode, said controller initiating an auto-ranging routine to determine an
amount of infrared energy to be emitted by said plurality of infrared sensors

while in said normal operation mode.

2. The dispensing system according to claim 1, wherein at least one of said
plurality of infrared sensors emits infrared energy, and at least one of said

plurality of infrared sensors detects infrared energy.

3. The dispensing system according to claim 2, wherein said efnitting infrared
sensor is angularly oriented so that the infrared energy is directed to the target
which angularly reflects the infrared energy toward said detecting infrared

sensor which is angularly oriented to receive the reflected infrared energy.
4. The dispensing system according to claim 3, wherein said emitting and
detecting infrared sensors are oriented at about a same angle about said

dispensing interface.

5. The dispensing system according to claim 2, wherein said controller in said



a controller coupled to said plurality of infrared sensors, said controller initiating a dispensing cycle of
said dispensing interface when said plurality of infrared sensors detects the presence of a target in a
normal operation mode, said controller initiating an auto-ranging routine to determine an amount of
infrared energy to be emitted by said plurality of infrared sensors while in said normal operation mode.
2. The dispensing system according to claim I, whergin at least one of said plurality of infrared sensors
emits infrared energy, and at least one of said plurality of infrared sensors detects infrared energy. 3.
The dispensing Systemtaaaﬁg@mgg@mniaim&emetmﬁﬁidrﬁ@ﬂtiﬂfgafaﬂaf@dgsmﬁnfetst@n@imrly
oriented so that the |nfr red ener \%lrected to the tar ﬂrf}eCh anqularly reflects Ehe infrared energy
toward said detectlng I%II dlgé ﬁ%ﬁttfg%ﬁaﬁf%\rrwgﬁ H”i%eF dfﬁ‘é%#r {éadq Arared
energy. 4. The disperh@mgcswstafmmbdmbngrig stasor Jewharein pmdeanmtﬁﬁgaamdaf@teﬁmmg infrared
sensors are oriented ar, bout a ?sjg\mee g(rilglfetabout said dispensing interface. 23 auto-ranging routine
decreases the amourit 0 |n rare nergy emitted by said at least one infrared emitting sensor until said
target is not detected, if said at least one infrared detectlng sensor detects the presence of said target
for a predeterrgined prflog e, ThaISRERSINSYSMASCoAN 0GR A PRI SA1d
controller in said auto-ranging routin mcreases amount of infrared energy emitted by said at least
one infrared sensor viéhTsagingamyetiserioedesestbd foramicaisindrpredietergindedtisdrivdsaidtime.

at least one infrared sensor when said target is not detected for at least a

predeterminded period of time.



