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SYSTEM AND METHOD FOR COLLECTI NG DATA ON PRODUCT
CONSUMPTI ON Background of the Invention Thi s
i nvention r roadly to the field of 5 consuner aper
products anﬁl"él%sﬁﬁrlgl washr oom products, which incl udesgég@g%t’ her
products, toilet tissue, paper towels and |iquid products such as
soap. More specifically, tlgYSTEM ANDI BECHOD GFOR ROULEePTRE | Nproved system
and net hod 10 for coll ectipgraaine sNopved toRseke Rl a09r egat e

usage of washroom products in_a manner that is not . detectable to .
persons who are using the proBaekground of thealgyemtiomal of technical and
ngrke; research Tthiinﬁﬁﬁﬁﬂinbremaﬂﬁéan&&diysﬂﬁ thiegfiigual 6fy 15 '
absor bent paper pr Ki [ poration, in
desi gni ng and nanﬁ?ggﬁkgr éﬁgﬁkﬁ@%t b%gg §r§%g§t%f%“%8ﬁ§?%tent as possible
with consun¥ashredn W‘ﬁ?tﬁ-el"’éﬂébslnﬂudes » amomgr okhgratel y, for
reasons both cultg&ahuaes 260ilet a@issluie; abapepNSewEls ladidi Q1QHiQ{nBtI0n for
certain pro S c oi tissue e 0 sly
difficult to obtaP% %FC§Q %uéé % %?%?a rﬁf)g %%é?f§5éklﬂ9€ Hl?grs as the

total anount of pap¥entieq, 1¥YR#VGS an émpa9veﬂ frstgmmandy Bethpdch paper is
used, the 2fg ngsRe ol et B elatapnl Sndiivid@aDafel aAgycebaby a

user and the amurﬁtsaglce g%pﬁasﬁl%(o%’] p%d%c Ser pgrma:nner that is not
detectable to persons who are using the product.
A great deal of technical and market research
is invested by manufacturers of high quality
15 absorbent paper products, such as Kimberly-Clark
Corporation, in designing and manufacturing
products that are consistent as possible with
consumer needs and preferences. '
Unfortunately, for reasons both cultural and
20 logistical, consumer habit information for certain
products such as toilet tissue has been notorlously
difficult to obtain. For example, data relating to
factors as the total amount of paper used, the
duration of time over which paper is used, the
25 number of discrete pulls on the paper taken by a
" user and the amount of paper taken by a user per
discrete pull would be very helpful for both
marketing and engineering purposes. However, there
has heretofore been no efficient way of compiling
30 " such data. '
When collecting this type of information, it is
important that consumers not know their activities
- are being monitored, since this may change their
behavior.. In addition, some consumers might become
35 apprehensive at the thought of being monitored in
this manner.
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and method for obigédidition on LERGHBE Lk PABELFENCA] Saiie Preferences

and habits that I's accurate, e cl ent substantially
undet ect abl e by ceRRipRridat is accurate, efficienfind®dy of the |nvention

Accordingly5 it isubwtaﬁnxaﬂlyohnEEEectahmﬁ|b@nconsumetm.prOV|de a system and

nmet hod for obtaining I nf 9{1 E%?%Pr&h%oﬂﬁggﬁéléﬁ ssue preferences and

10 habits that is accurate, bst-anki.al ly

undet ect abl e by consUMEFEE lnle' it is|3p ghjectt 8L akht svatdorbove and

ot her objects to p&otiﬂe|avcystemnan@tayﬂkﬁhﬁbmrobt&imxm;ng data on
information on consumexr tissue preferences and

io habits that is accurate, efficient and

substantially undetectable by consumers.

In order to achieve the above and other objects
of the invention, a system for collecting data on
toilet tissue use at a particular locaticn,-

15 includes, according to a first aspect of the
invention, a sensor for sensing one or mofe'
characteristics of toilet tissue use at a
particular dispensing location; and a reaé;aer, in
communication with the sensor, for receivfné and

20 recording data from the sensor, whereby toilet
tissue use at the dispensing location can be
monitored and studied. ' _

According to a second aspect of the invéntion,
a system for analyzing individual and aggregéte

25 usage of toilet tissue use at a particular toilet
stall, includes a determining system for .
determining whether a person is present in a toilet
stall; a sensor for sensing one or more

' characteristics of toilet tissue use at the toilet

30 stall; an analyzer for analyzing data that is
supplied by the sensor; and a recorder for
recording data from at least one of the sensor and
the analyzer, the determining system, the sensor,
the analyzer and the recoxrder being configured and

335 positioned so as to be substantially undetectable
to a user, whereby toilet tissue use at the toilet’
stall can be accurately monitored and studied.



toilet tissue use at a particular |ocation, 15 I ncl udes, according to a

first aspect of the I nvention, a sensor for sensing one or nore
characteristics of toilet tissue use at a part.i cul ar di spensing
| ocati on; aRglp dodzggeor der, in communi cation wth the pepResysniss’
recei ving and 20 recaordi ng data from the sensor, whereby toil et
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for sensing_.one or_ nore characteristics_of toilet .tissue use at the
Toilet 30 5 staldne &F AREE, SHAERGTSLABHACA 95 HAPST (IR A5 - Zsupplied
by the sensor; arphutimderddispensing locatdoosdhng aarerqydsy.atin east one
of the sensor anthommunicatienaRathzeke ddidoict 869 Pé&@i vMed @Md t he sensor,
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10 studied. _ :

According to a fourth aspect of the invention,
a method for collecting data relevant to an
individual's use of an absorbent roll type paper
product in a communal area includes steps of: (a)

15 determining when a person enters an area that is
adjacent to a paper product dispenser; (b)
monitoring the pefsoﬁs uge of the paper product in
such a manner that the person is not aware of such
monitoring; and (c) recording data obtained from

20 the mbnitoring.

A still further aspect of the invention
involves a system for monitoring product usage at a
particular location. The system comprises a
product dispenser in which a sensor device is

25 positioned to detect removal of the product. A
local transmission unit is in operative
communication with the sensor. The local
transmission unit generates a data signal of
predetermined.forﬁat representative of at least

30 product usage, and wirelessly broadcasts the data
signal. A data collection unit located remote from
the dispenser is operative to receive the data
gignal and store usage information representative
thereof.

35 Additional aspects of the invention are
achieved by a system for monitoring product usage
at a plurality of locations. The system comprises



According to a third aspect of the invention, a system for collecting
data on the use of a roll form absorbent conmerci al paper product at
a particular location includes a sensor for sensing 5 one or nore

characteristics of paper use at a particul ar di spens Iocat | on and
a recorder, WQ99/33008  comuni cation w tsh the sensor, for &a‘ﬂ(ﬁ’

recordi ng data fromthe_sensor, whereby paper use at t he d| spenS| ng
| ocation can be RoRMWERAAtRNGE tproduck @d-isé’&nsers' each ofc¥Bidhng to a

fourth aspect of irdudeseat séngor device peshodofed werednt tug data rel evant .
to an 9Bl $iS6afl oA IRRRL .1 oAl pTuRA R pr oduct

in a communal area includes Steps et er, hen a person
enters an area tﬁacqlstransmaa}%émlttsoa&epa hEP D 'd § nser; (b)
moni tori ng $§he peissriatedewdtht herqupetiyeodispenser to resa&hea manner

that the person ik Al s3¥BERaPlofUefbn the UBBLLEIVAGerdt cimsecor ding

data obtained fro nmoni t ori ng. further aspect

of the invention local qrﬁ@él“%é?%ns‘}nﬁterﬁelsé’PnﬁﬁﬁF}%rﬂ?ﬁf%"G&uEt usage at a
particul ar | ocat iddta HigmalsbEnpeedgterneined format pr dduidtadi spenser in

which a sensor deyl G de§ oo uni tPPSEAL Y S IELER! ché BMRlenBbr! N pr OdUC.

A | ocal transmssm I N opera ation with

t he sensor 10The I%ﬁ:eﬂperatlvet F8n§ﬁ?§%‘r%rii§}:ﬁi t“%ﬁ%?a%’%%’“zf af’ signal of"
predet er mi ned fortmd YRpreseahamiveend aid |stase 88age jmfzdwetigsage, . and

w rel essly broadc;grﬁ;geé&aa@a@ hereof Si 9nal . A data col lection unit
| ocated renote f ctil spenser IS operative to rdecei ve the data

signal and store usade THloM®Rt PER V%‘br‘%’s"@ﬁ“&FF‘vg°n5tr““

according to the invention comprises a dispenser

15 housing having a roll support mechanism located
therein. A sensor element is operative to rotate
as the roll web product is withdrawn by a user.
The dispenser also includes a detector positioned
to sense rotation of the sensor element. A local

20 transmission unit in operative communication with -
the detector is positioned in the dispenser
housing.

A liquid product dispenser constructed
according to the invention comprises a dispenser

25 housing having a liquid product reservoir located
therein. An actuator mechanism is also provided
for dispensing a quantity of product from the
liquid product reservoir. A sensor is operative to
detect that the quantity of product has been

30 dispensed.

A folded web product dispenser constructed
according to the invention comprises a dispenser
housing adapted to maintain the folded web product
in a stack. A seﬁsor is positioned to detect

35 removal of individual product sheets from the

stack.



t hereof. 35 Addi ti onal aspects of the invention are achi eved

by a system for nonitoring product usage at a plurality of

| ocations. The system conpri ses a plurality of product .

di spensers, waok/ssds Whi ch includes a sensor device pegiti t herein
to detect renoval of the product® A plurality of oca

transm ssion units ar @habgoapd O¥dFefhs B86Br SadvardSRG Qh?df%ﬁxﬂrés

respective di spensgr i usage i nformation.fromthe respective
sengor. The P §>e"l gtcjgﬁigfzvﬁﬁs{%%sclh(?ﬁaﬁ?i??l?%s%s’ﬁ)’@l%lﬁﬁné?’%t es a P

data signal of pr®QénEesi AvE WirhmartAcydagity in the cdetinen unit | ocated
rﬂmt? fromt hﬁ dianpenear hdfeto drid FehdhyVe port g@e\é?_daﬁtgwg&p'al s from
all o t he a [ ~storg usage information :
repr esent at e t hlg(ra%ofla. beeeer! Mel%t%gﬁf"nﬁeﬁgpﬁ'bedcﬁlﬂve&itéﬁﬁnsé\"s comst ruct ed
according to the PAYERERSAS s ithes o@lertperkiaine®l by hvssuse, having a
rol | support mechaeiferehoeasleshld be maBer €bNchd SRR se%ﬁgggtf&ﬁnoper$hive

to rotate a 9 I roduct i s w thdrawn a yser. e
di spenser al so i n%tg gts:'ﬁgl_:d% ector posi PPEnkY 4 accPS‘\égﬁﬁéﬁgr otation of
the sensor el enendesgripedye matter, in which there is illustrated
10 and described a preferred embodiment of the
invention.

Brief Description of the D awings

Figure 1 is a cross sectional view of a system
for collecting data on tissue consumption that is
15 constructed according to a first, preferred
embodiment of the invention;
Figure 2 is a cross sectional view depicting an
alternative embodiment to that shown in Figure 1;
Figure 3 is a diagrammatical view depictihg one
20 embodiment of a component in the system shown in
Figures 1 and 2; |

e

Figure 4 is a diagrammatical view depicting an
alternative version of the component depicted in
Figure 3;

25 Figure 5 is a schematic diagram of an overall .
system that may incorporate any of the embodiments
of the invention shown in Figures 1-4;

Figure 6 is a second embodiment of the overall
system depicted in Figure 5;

30 Figure 7 is a schematic diagram depicting a
third embodiment of the overall system shown in
Figures 5 and 6;

Figure 8 is a diagrammatic representation of a
usage data collection system in accordance with the

35 present invention;
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mai ntain the fol stacﬁ A sensofr,.i s positioned:
to detect 35 rermv%i'lglﬁﬁe L9diFi ﬂulalo‘:ﬁ? cﬁ}@&rag‘hég?‘gnﬁf dngidonal gt ack,

Tﬂese fmd vari ﬁUScmﬂsmIexw:bvaﬁt agkscahafeaigemeat ‘such af migydet y Whi ch
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cl ai ns annex reto and formng a er eo wever, for
a better understaﬂﬁﬁ?ﬁ?cﬁrthe i nvention, its advant ages, and t he
obj ects obtained by igdguree 1l is a pefﬁaem:aco&laosédtbenmdaam t he draw ngs

whi ch form showing the interior of a dispensing cabinet for

10 rolled web product constructed in accordance with
the present invention;

FPigure 12 is a side elevation of a liquid
product dispenser constructed in accoxrdance with
the present invention with certain features shown

15 in phantom;

Figures 13A through 13C show folded web product
dispensers constructed in accordance with the
present invention having alternative optical
sensing arrangements;

20 Figure 14 is a fragmentary view show1ng a
folded web product dispenser constructed in
accordance with the present invention having a
further alternative sensing arrangement; and

Figure 15 is a fragmentary sectional view

25 showing a folded web product dispenser constructed
in accordance with the present invention having a
still further alternative sensing arrangement.

Detailed Description of the Preferred Embodiments

Referring now to the drawings, wherein like

30 reference numerals designate corresponding
structure throughout the views, and referring in
particular to Figure 1, a system 10 for collecting
data on toilet tissue use at a particular location
includes a sensor 12 for sensing one or wore

35 characteristics of toilet tissue use at a
particular dispensing location, and a control unit
14, which in the preferred embodiment analyzes and
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Figure 1 i swoopsmws sectional view of a system f or cattesssrmgr data on
ti ssue consunption that is 15 constructed according to a first,
preferred eeboddredatafthde isweceived from sensoxrFilgureI® is a cross

sectional view depChiBEedPed emoﬁd&ftnagbﬁeofr@dimswu&éaa shown in
Fi gure 1, ure vi.ew depi Gti ngione 20

amm
embodi nent of a @&‘?’p&ﬁgﬁflg?% Y‘P\es%rfﬁ %’ﬂ%&%\ﬂtfﬁe characgegipEics ang 2;
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the conponegt deryo%%@ t9ssue thit Y Qsdd BY an individi4ieod IS a schematic
di agram of an overall syst emt hat .nmay mcor&rate any ,of the

enmbodi ment s aggregRLe; H%%n?“?o?‘n ¥eAkiom FRgUP be peen’ in Figure 6
is a second enbodiigemte 6f &hstewel@lincludes aysPemsaldmrxaedlymifggure 5; 30

Figure 7 is a Scu%gt%a%%d@&m 1% 3and a m&mfﬁu@am@ ggnt of the

overal | system shown in 8is a

di agrammati ¢ r epri®¥e FERELBH H"e gn£°matd'§é‘gémﬂaflaecﬂ"?dé’&’ﬁ of? s§§?em in

accordanceld t h tamal¥smis. present invention;

Looking again to Figure 1, it will be seen that
system 10 includes a housing 20 having a first
compartment 22 and a second compartment 24 defined
therein. A roll 26 of toilet tissue is supported

15 for rotation in the first compartment 22 of housing
20 on a spindle 28 that rotates together with an
axis 30. BAxis 30 extends into the second
compartment 24 and is secured to a rotating member
32 that is constructed to rotate together with axis

20 30. Accordingly, rotating member 32 will rotate as.
a consumer pulls on the free end of the roll 26 of ;
toilet tissue.

Sensor 12 includes, in the embodiment of Figure
1, a magnetic movement detector 34 that genseé

25 rotational movement of member 32 in evenly spaced
rotational increments, as may be seen in the
diagrammatical view provided in Figure 3. As shown
in Figure 3, rotating member 32 has a number of
magnets 46 provided at even increments along the

30 circumference thereof, which are detectable by
magnet movement detector 34. These type of sensors
are well known in the electromechanical arts.

Figure 2 depicts a system 36 that is
constructed according to a second embodiment of the

35 invention. In system 36, a plate 40 is secured to
the roll 26 of toilet tissue by a number of pins 43
that are inserted into the gide of the roll 26.
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ernatlve sensin angenen
r&ﬁﬁggtlon. In thls embodlment, a rotatlng

member 50 is secured for rotation with the roll 26
of toilet tissue in either the manner described
above with reference to Figure 1, or that described
with reference to Figure'3. Rotating member 50
includes a number of cam riser portions 52 which
alternate about the circumference of rotating
member 50 with a corresponding member of cam
troughs 54. A cam follower 56 is biased against
rotating member 50 so as to actuate a mechanical

switch 58 to a first portion when positioned on one

of the cam risers, and to a second, opposite
condition when positioned on one of the cam troughs
54, 1In this way, the angular position of rotating
member 50 is indicated to contrel unit 14, wuch in
the manner described above with reference to Figure
3. _

Figures 5, 6 and 7 depict altermative
embodiments of the overall system. To enable the
control unit 14 to distinguish between information
for individual users and aggregate informatiom, it
is necessary to wmonitor when each individual user
enters and leaves the toilet stall or other similar
defined space. In the embodiment depicted in
Figure 5, a sensor 60 is provided on the door of
the toilet stall to indicate to the CPU unit 18 of
control unit 14 when the stall door is opened and
when it is closed. By processing this information,

De_scrl ption



Referring now to the draw ngs; wherein |ike 30 reference nuneral s

desi gnat e correspondi ng structure throughout the views, and
referring in particular to Figure 1, a system 10 for collecting
data on toilwbodizesue use at a particular |ocation PEFAUSSERS3g3 Sensor
12 for sensing one or nore 35 chara®teristics of toilet tissue use at a

par; i cul Sr SITL sgenabﬁﬁrbm&iwm 288 aceapitdly Wdtdermine wﬁéﬁ,ea\%& ch in the
prererre e oal a n rec ata that is
BB P il ety apa denver SHRCRERR

recei ved from sensor . p ) f, sensor 12 is
const ruct ed andIar ¥ gEepadd meahsef gubagtinvantienc khatici®ri sti cs _
of toilet tissue yspictestipreiirabby hhgeRs®rting2 afs proviiedled tissue that

seen in ¥ HGEEESERLAS ynen £, pBREPAOEE BHREY, 4% SREFoler 10 MY P°
i nformation from S&6Abdr 1Persgn sengeRDFy eowld del@ béam oforightring the

information and tBe Bo@Hd@ctKatOfid Beoken byafiké ifdrson when he ok00kKi ng again
S

having a first | ohe S8hEST e desyes ond BhETL MASERRERTYT O Gl T
therein. A roll 26epforofdwld ideders thespepeen’edpissencd whenohet Pon in t he
first conpajg ment g2 9f LOUSIHY on the toilet.
In the embodiment of the invention shown in
Figure 7, a sensor 64 is provided beneath the seat
of the toilet when an individual is sitting on the
toilet. This will enable the controcl unit 14 to
15 determine when an individual enters and leaves the
area where he or she would be expected to use ‘
toilet tissue.
In operation, a user would enter the toilet
stall area, and have his or her presence noted by
20 the control unit 14 by one of the sensors 60, €2,
or 64. As the individual uses toilet paper, the
rotational displacement of the toilet roll is
monitored and recorded by control unit 14. Control
unit 14 may be programmed to calculate a number of
25 different characteristics of toilet tissue use
_based on this information, including the total
amount of tissue used by each individual, the
duration of time over which the tissue is used, the
number of discrete pulls on the toilet tissue taken
30 Ey a user, and the amount of toilet tissue taken by
a user per discrete pull. The products of such
analysis may further be stored in the memory area
16 of control unit 14 for further analysis and/or
retrieval. When the user leaves the stall area
35 this is also recorded by one of the sensors 60, 62,
or 64. Throughout the entire processg, the
congumer will be unaware that his or her activity



20 on a spindle 28 that rotates together with an axis 30. Axis 30

extends into the second conpartnent 24 and is secured to a rotating
menber 32 that is constructed to rotate together with axis 20 30.
Accordingly, rotating nmenber 32 will rotate as. a consumer pulls on
the free endveP93Me rol|l 26 of tigi | et tissue. PCT/USSBRYESDI 12

i ncludes, in the enmbodi ment of Fiqure 1, a magnetic novenent
detector 34 that 3enkekrgronitares:i saaklpinge ienenobndinbeisi8® i n evenl y
spaced r ot féeDidd oM GERBIRYS, af8 JEYuRRYSENthd dd¥a that

di agrammat i cal visg/pégg}ggg in Figure 3. As shown in Figure 3,
rotati ng menber 32 has a nunber of magnets 46 provi ded at even

i ncrements al ong t he Berthexaspeetsr eficehe Huressmt Whventigre akst ect abl e by -
magnet novement delBaébrated iH@Sguickpe. Of A SRR data coRtWelf known in

t he el ect ronechan; S: . Figure 2 depicts_.a.system 36 that is
const ruct ed accorglggg ?‘?)6 2% SN A 59 ﬁ%ﬁ L6t ulsﬁge?,;snfom ion. In

system 36, a pl at ra0 aspkwrakidy of dispenserm imoh| predetexmiiiest ti ssue by
a nunber of pins 4dea. For ldidimplleg pRe@uECdiddlel ihhg siglpoOf the roll 26.
Plate 40 is Securggbigcawas Po%lme m%%’ b\émrlngrrx]itl.osrelc{' and stored for
10 later analysis to determine usage patterns. Usage -
may also be monitored in real time to facilitate
janitorial or maintenance functions.

In this case, data collection unit 100 receives
usage information via wireless transmission from

15 the respective dispensers. While various types of -
wireless transmission such as infrared are also
contemplated, presently preferred embodiments of
the invention utilize RF transmission. Bach of the
dispensers will have a local transmission unit

20 associated therewith for broadcasting usage
information to data collection unit 100.

A typical installation may include various
combinations of product dispensers of different
types. In the illustrated example, the system

25 includes roll tissue dispensers 102a-c, roll towel
dispenser 104, liquid product dispenser 106 and
folded sheet dispenser 108. As is typical in
public washroom facilities, the roll tissue
dispensers are each located in a confined toilet

30 stall. Thus, appropriate sensing arrangements,
such as respective door sensors 110a-c, may be’
provided to determine when an individual enters or
leaves a stall. In this case, door sensors ll0a-c¢
each comprise a respectivé movable magnet l1ll2a-c¢

35 mounted to the door, and a stationary
switch/transmitter unit 1l4a-c mounted to the
stationary stall structure. It is contemplated



turn secured to a rotating nmenber 44 that is substantially identical
to the rotating nenber 32 descri bed above. Rotational novenent of

menber 44 5 is thus detected by a nagnetic novenent detector 34
i n the manneWOR8S308 bed above with refgrence to

Fi guresnisosvs?.
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Figure 1, or that
menber 50 15 i

ackailéet astailhersush eandispensepm 10dRs16&, wmd h
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58 to a first portiechnifess postdy exatpde, ooptoelectrohitBesaen 44 ser s,

0 2 second: OpROSELE, for acCARidOBe B DOS LR Pgﬂsoegn%ethe cam

t roughs 54.

In_t angul ar position of rotatin
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descri bed atbve widiibperbéer encl texrriaitduredy, an eIhpsed time ba§igures 5 6
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events on an elapsed time basxs

Referring now .to Figure 9, data collection'unit‘

100 includes a receiver 116 having an antenna 118
to receive data usage signals from the various
dispensers. Receiver 118 communicates with a

suitable processor 120, such as a 'relatively small .

"palmtop" computer. 1In this case, a removable data
card 120, preferably of the PCMCIA type, is
provided to store the usage information for later
analysis. Receiver 116 and processor 120 are
powered by a power supply 124, which may derive
powexr from either a battery or the AC mains supply
depending on the exigencies of a particular
application. Particularly in a battery powered
embodiment, it is desirable that processor 120
remain in a low power "sleep" mode except when
needed for processing functions. Typically, .
receiver 116 will operate continuslly at full power
to await receipt of transmissions.

A transmission unit that may be utilized with
the various usage and presence sensing arrangements
is illustrated in Figure 10. The transmission unit
includes a suitable detector 126 for sensing the



35 the toilet stall to indicate to the CPU unit 18 of contr ol

unit 14 when the stall door is opened and when it is closed. By
processing this informtion, control unit 14 can accurately
det ermi ne when each user enters the stall and | eaves the stall.

In the enbodVREHEH the invention that is depi ct ed PEIEBYOIBTI6, a
sensor 62 is provided to 5 determ ne when a Berson Is present in the
toil et st alFVe e PToAUEBHILY &2 IhAxEshe aPBESFHF 126ght or

sound that is -brccmminicaitespeisbn werecdssoar 128, whidie ientera and | eaves

the stall. Ater e e&ggg I t S presence -
when he or 10 r%%]r?]%igsg:at tslu:r@:b;né he tosg]%aq % @fénéuﬁett%@ E%enbodl ment
F

of the invention sHWFHFter Proadeastisthe gt Sﬂﬂ&éﬂded beneat h
t he seat 5  ofvidartsinnat 132en Hme i tinamdsatiohsusit tfwhed t he ©

toilet. This willj r’?cﬂ&lﬁé% fahsaeegwoéu;w 1k k8 %ﬁﬁgl%g%ﬁée@ %8F\Ahen an

I ndi vi dual enters and eavg’% ar ea db
expected to use ©Peratign FF§sﬁ%r1°us °°“‘P°nePEsope?‘é?“ﬁ¥ﬁb N-user woul d
enter the toil et the trastsuilttaremayaswhdave helastbeabersigmdeaee noted by 20

the control unit ﬂfﬁé@kéyﬁidgh EgﬁeéQQ§Q&§&§%Mt§2collect16H'dﬁit As the -

i ndi vi dual _.uses toll et _paper,
10 100 wil now t e transmltter is operating

properly.

In battery powered embodiments, data collection
unit 100 and the various transmitters may include
circuitry to recharge the batteries from ambient

15 light in the facility. Furtherxmore, dispenser
embodiments having ‘various rotatable parts may
include regenerative means to recharge transmitter
batteries. For example, rotatable sensor wheels
such as described below with respect to Figure 11

20 may be adapted with means to recharge batteries of
the local transmitter unit,.

The data signal will desirably include address
data, retrieved by processor 128 from ROM memory
136, to make the identity the particular

25 transmission unit sending the information known to
data collection unit 100. The data signal may also
be time/date stamped at either transmission or
receipt so that usage patterns over a period of
time can be accurately reviewed. Desirably, the

30 data signal sent by each of the transmitters is
also encoded to enhance data integrity.

In some desired embodiments, the RF signals are
frequency modulated (FM) instead of amplitude
modulated (AM) to enhance noise immunity. If

35 several different locations are to be monitored
simultaneously, it may be advantageous to altermate
the carrier frequencies among nearby ingtallations.



rotational displacenent of the toilet roll is nonitored and recorded
by control unit 14. Control unit 14 may be programmed to cal culate a
nunmber of 25 different characteristics of toilet tissue use based
on this infowos$sanog including the to# al anmount of t peTusssnssd by
each individual, the duration of” time over which the tissue is used,
t he nunber wbrdexample, ptid SyatemBeitstdFied iins washakens Ih by a

user, and the amghqeh tﬁi&@istcié%ugu&,ﬁsnb@mm cad HEEEsper discrete

pull. The products 0 anal'ysi s rra$/ be stored in the
menory area 1fGa6FtEoﬁ?F5’re{ﬁ1lftreEEePSf‘e ure F?élrl“&ﬁéf'?m s. and/ or .
retrieval. Wen tindesienbleavessdtdedkst afwoafeeniEnciest bedievedlts® recorded

by one of tge Se@ﬁP%ﬁl@%Plg in this a q#&&cgﬁxoﬂTH Qﬁ%“hHEhSnﬁnt're process,

t he consuner w € unawar e I S OI’ er act Rk 'A

i s bei ng nonit or &33 -P8s¥HZi ngtt ntSfRteMRiarefddrat otheree) jng of privacy,
and accuracy of tfreqiehaiebahay also ike meed:ded. . Further aspects

of the present i nventﬁ %%6%&’5110‘" & e(fll E.Eag_gd é%‘ﬂ%&eﬁ%ﬁ‘ ef ggntral data

coll ection rovi 0 recei ve usage.i natlon
froma plurality "@Fl‘%i §}§éﬁ§e¢§t?rf“aay ReePotainedetr a ¥o11"tovel or

10 tissue dispenser is illustrated. ‘In this case, the
dispenser has a stationary back portion 138 to
which a door 140 is connected. Door 140 may be
opened about pivot point 142 by a maintenance
worker desiring to change the product roll.
15 Otherwise, door 140 will remain closed by a
suitable latching mechanism.
Roll web product 144 is maintained inside'of
the dispenser housing, and is supported for
rotation on a rotatable spindle 146. As shown, a
20 rotating sensor such as a wheel 148 in this case
engages the outer surface of product 144 to turn as N
a user pulls product tail 150. Wheel 148 is itself
mounted for rotation at the distal end of a pivot
arm 152, as shown. It should be understood that
25 the rotary sensor may be any suitable device and
may include one or more cylinders, wheels, discs,
spheres, or the like.
Because the diameter of wheel 148 is known, its
rotation will directly translate into the length of
30 product removed. Any suitable means may be
" utilized to determine the rotations taken by sensor
wheel 148. In the illustrated embodiment, for
example, a plurality of spaced apart magnets are
situated about wheel 148. The magnets are detected
35 as the wheel rotates by a magnetic switch 156.
| The information derived by wheel 148 is then
converted to a data signal as described above and



area. For exanple, product usage in a single publ i ¢ washroom may be
noni tored and stored for 10 | ater anal ysis to determ ne usage patterns.
Usage may al so be nonitored in real tine to facilitate

janitorial or maintenance functions. : In this case, data

col l ection HAPBIWB receives ugage information via BGTa{SaYerssT

transm ssion from 15 the respective dispensers. VWile various types of
wirel ess transmibEaasicagicfoadaraf faliartdan ¥pdb 100 vigont enpl at ed,
present |y prefertechsenisedionenhdtois54. The hransmittedrsigrdli mayRF

transm ssion. Eagh,ofdditae mfoghseg&ggfde%awd&h gheNE AumhAlogt r ansmi ssion

unit 20 assocl at e erew th asti ng usa - nformation to

data col | ection Ri#t}s ggt the length of pradugt rREpye a"l’rtaheﬁﬁé? i ncl ude
vari ous 5 cophihat ifman ahipr ddtisl tthes pevtedr 3engtlli ¢f qmmduct - types.

In the "'Ustrat&é’ec?;tfsﬂmﬂé Pabgvmarinaé? be dege!rh@ﬁédrolimf aague

di spensers 102a-cC di spenser

*) &#pr@duct di spenser
106 and f of bERR L et %@péﬁ%\‘did‘g‘f%ﬁt&%ﬁ 9c) rate uplic
washroom faci | i t aesyhidte v lprodastieis remowdicspemberssage each |ocated in a

contined toll el #eormd A mayl BUSLr Méogtlﬂméaﬁﬁwﬂyaraﬁm nts,

such as respectlve OOF SENsQ

géj det er m ne
when an i nd vi dulf erRrgritied in bapglavggxr&a&arpd P‘H’ﬁ‘ case, door

sensors 110a-c timeseach conprise a respective novabl e nagnet 112a-c¢ 35

mount ed to the door, ppl b3 Yustrated SH FABLELANS MEddaztini | 114a-C
nmounted to the stationary sta structure. It is conterrpl at ed
includes a door ‘sensor arrangement to determin

when door 140 is opened or closed. As described

15 above with respect to the stall door sensors, such
an arrangement way include a magnet 158 attached to
door 140 for movement therewith. A stationary
detector 160 attached to back portion 138 senses
the presence or absence of magnet 158.

20 Often, roll towel dispensers may be equipped
with multiple rolls, one of which is in position to
dispense at any time. In some cases, janitorial
personnel may replace both rolls even though one of
the rolls, referred to as a stub roll, still

25 contains some product. It will be appreciated that
many embodiments 6f the data collecting system
described herein can be configured to determine
stub roll waste.

Figure 12 illustrates a liquid product

30 dispenser constructed according to the present
invention. The liquid may be liquid soap, body
wagh, creams, gels, and the like. As can be seen,
the dispenser includes a housing 162 containing a
soap reservoir 163 therein. The dispenser includes

35 a presence detector 164 on its housing, which may
be of the optoelectronic type as described above.
A dispensing tube 166 depends from reservoir 163 to



that other sensors such as beamtype sensors or seat sensors may be
used. Particularly when a dispenser is not located in a
toilet stall, such as dispensers 104, 106, and 5 108, it may be
desirabl e t owded/mads t he presence of an individual usgérysdsResgyari ous
ot her appropriate t echni ques. For exanpl e, optoel ectronics such as
used for activatidenivbrt Di&eis prshidt Rl $healds&€ when deBAREAYEd tO sense a

person | ocated i 0 A dj_spenser Al ternativel an el apsed
time basis ﬁgfé‘ﬁ Ergﬁgs‘%%‘gﬁ%&‘?&é’nﬁcft BLASH] of; 4 iRHTR 18yER: 168-
According to this te¥Rrigue mebkeds ane sopemplated for (i spensed, an

electronic "tine getatmintny bRe it of ligi8Nersduid M epkhssay be
gr ouped intp induék%p%gcéSa cuSVEN S ggmagxg&a geqngine asi s.
gure 9, \¥) ! J {

Referring now. to Figu ata collection un Y00~ hcl udes a

recei ver 116 haviR@fsi®lgntendateuwne produgtr usege oxiaedohdngetbBegnal s from
t he vglri ous reae&ﬂea&ebﬁfofecﬁd/?rftb%ﬁcqmﬁ@ti% dﬂspénlaeap

sui t abl e processor,. 120, s a relative S “pal nt op"
conputer. In this Icnas%,:g’,e zgrilelrsrg{rl%%?ée ed‘g}oéhme}(‘t’ nﬁ%"é?vaerl?@‘,n preferably of the

PCMCI A type, is estimatgr ofi the prerdnay aemowedstyen irdasmvedirodédor | ater
anal ysis. IRgcei vels Hbg-ivdd ByORE€SSaFink?@nal 8t26ke oPQied18%.a powver
el 124y Wi L SN 3R EBRRSE 1B ALK o e

movable portion connected to lever 168 and a

stationary portion connected to the housing 162. A

full stroke is known to dispense a certain nominal

15 quantity, whereas a partial stroke will typically
dispense less. Where a more precise estimate is
necessary, it may be desirable to utilize a more
sophisticated neural network approach which "knows"
the output quantity of the dispenser based on-

20 various input parameters. .

Although the dispenser shown in Figure 12 is
manually actuated, various automatic liquid product
dispensers may also be equipped with usage sensors
according to the present invention. In fact, some

25 automatic sensors are designed to dispense a very
precige "shot" of product each time. With these
dispensers, the mere fact that a shot has been
dispensed will directly translate into the quantity
of interest. :

30 The remaining figures illustrate various
alternatives for determining product usage from a
folded towel or tissue dispensef. With dispensers
of this type, a user will generally remove one
sheet of product with each pull. Sheets may be

35 interfolded or may have other fold configurations.

Since the length of each sheet is known, the total



application. Particularly in a battery powered enbodiment, it is

desirabl e that processor 120 30 remain in a | ow power "sleep" nobde
except when needed for processing functions. Typically,

receiver 116 will operate continually at full power to await receipt
of transm s ®PB3008 A transmigsion unit that may RCTHSER28H with
35 t he various usage and presence sensing arrangements i's
illustrated in Fugage ¢an bhecaladafedsbaseqmn the numbercefides a suitabl e
detector 126 for pgenging the event or quantity of interest.

Det ector 126 C cate €SS0 2 wh turn
supplies a suitable gggg T, aﬁaﬁ cﬁ}}gﬁg ?Sﬁlgff}% §3A, Ji]C'%!F?é]%sn’gtter 140
t hen broadcasts ﬂﬁéadanalgﬂgﬁmﬂ pRir ofj depending pPFLionshd723 Anfhi ssion -
unit furthey 174kNtbdesd cath s teUghlly JB&HeO daepehderpover For

operation of its r|§u§7ggnpqgﬁﬂy t sae%géeggég %pcatedtgﬁ transmtter may

send a "heart beat nal érntn sO that data
col l ection unit Bgpendipg DP¥¢1¢9uiﬂzﬁhéiFP9h%rﬁtk&ghtl?eéEeF%I?ng

pr 0|toer1 l))é . lightndbabéesy PEvIENeeEatslosh isiendithat doebidect i on
uni and t elyﬁrlou%hgransggééegé%cggg EnC|é§¥3eve sheet 182a,
10 the light beam is broken. The event may be

construed as one pull for determining usage as
described above.

Figure 13B represents a variation of the
technique shown in Figure 13A. In this case, light

15 gource 178b and light detector 180b are each
located on depending portion 172b. A reflector 184
is located on depending portion 174b to reflect the
light beam between light source 178b and light
detector 180b.

20 In the embodiment of Figure 13C, dispenser 170c ‘%
does not utilize depending portions on opposite
sides of the dispensing throat. Instead, light
source 178c and light detector 180c are mounted
directly to the bottom of the dispenser housing in

25 converging directions as shown. The user's hand
itself functions as a reflector to complete the
beam when sheet 182c is withdrawn.

Figure 14 illustrates a further alternative for
determining when a folded web sheet has been

30 withdrawn. Here, one or more load gensors 186 are
mounted internally to the dispenser below the stack
of sheets. When the user withdraws sheet 188, a
downward impulse is measured by the load sensors.
This impulse corresponds a single pull, which may

35 be used to determine product usage as described
above.



circuitry to recharge the batteries from anbient 15 light in the

facility. Furthernore, dispenser enbodi nent s havi ng-vari ous
rotatable parts may i ncl ude regenerative nmeans to recharge
transmtter wooonsgggatteries. For exanple, rotatable sensorpenagnksras

such as described below wth respect to Figure 11 20 may be adapted with

ﬁgngato rechalrge. F?Atﬁiﬁzﬁ)fa;terﬁatwe iocallistaasait {€rFifide

a signa r Voql e S o t i eved by
processor 128 from ?r"%’a’rrpry~ej"°Q’(é E%B%?g%%@r%?gepﬁellgge%?%&% he
particular 25  imFanthe sdispenaert CHEAAF kP2 he Shersr Alfi 8ASAIRAN t o

d?t a cgl I 1<_~ect ! ?E enkhed®0190 hes dat dsSwythdramy, albv@ indicabindi me/ date

st anped a i theg,tranps | O I | pt t e patterns over
a period of“>e E"hFl{:rrg %%ﬂeegé‘@clup g8 e?f/&?]gl\e/}élde)‘v\e;?‘ Bgelg%‘?g t he 30

data signal sent embodiments, tlemensnd APt pay ccomprise a fiexibigcoded to

enhance data int ggditib¥le resistor. |n sone desired enbodi nents, the RF

si gnal s are RS GY R ak (ML ASBSAY e Bhih Ut

nodul ated (AM to enhancé noi'se 1nmnity. ! several different
| ocations are tosbewppandodesrribed, thppimyenieknrsopntemphatedethfivant ageous
to alternaj®  use blicafiprisfe iFe@oenehat afiwyezceheydeasted| ations.

results. For example, various sonic sensors or
body heat sensors may be used on one or more of the
above-described dispensers. Neural network means
may also be used in any dispenser; where

15 appropriate, to more accurately gauge usage. For
example, a neural network can be used with a sonic
gsensor in a folded web dispenser to distinguish
between sound patterns created when one sheet, or
more than one sheet, is removed. It will also be

20 appreciated that lever-actuated roll towel
dispensers can include sensors that detect the
lever stroke. In this manner, the amount of
product dispensed can be easily determined.

It is to be understood, however, that even

25 though numerous characteristics and advantages of
the present invention have been sét forth in the
foregoing description, together with details of the
structure and function of the invention, the
disclosure is illustrative only, and changes may be

30 made in detail, especially in matters of shape,
size and arrangement of parts within the principles
of the invention to the full extent indicated by
the broad general .meaning of the terms in which the
appended claims are expressed. For example,

35 various systems described above can often be hard-
wired instead of wireless, depending on the '
exigencies of a particular application. 1In



For exanple, the systens installed in washroons on adj acent floors
of a public building can utilize di sparate carriers frequencies to
el imnate undesi rabl e crosstal k. Two frequencies believed to 5 be
suitable in this application are 418 Miz and 433.92 MHZ. It is

cont enpl at eWO9a300%t her frequengi es may al so be use&CT/US827387
Referring nowto Figure 11, a further manner .in - which usage data may
be obtained in @d4ditidmondraspred of anesegbodivprhdn P& i|lustrated. In
this case, the interdhSgedseLithafestwiedt odinathedbamibqiintents €88 t 0

whi ch a door 14Q;J.sy: t r e - opened about pivot
point 142 by a Sﬁ%%ﬁ%%@g %qrtgggoﬁ‘%g&igggﬁtrgfng to change..t he product
roll. 15 ot herwi se, door 140 will remain closed by a sui tabl e

| at ching mechanism =~ -~ ‘Roll web prioduct* 144 i'§ iai htai ned i nsi de of
the di spenser housing, and is supported -for ~.: rotati-en on a rotatable
spi ndl e 146. As shown, a 20 rotating sensor. such as-a-wheel 148 in this
case engages the outer surface of product 144 to turn as a
user pulls product tail 150. \Weel 148 is itself nount ed for
rotation at the distal end of a pivot ...arm 152, .as shown. It shoul d
be understood that 25 the rotary sensor may. be any suitabl e device and
may include one or nore cylinders, wheels, discs, spheres, or the
li ke. Because the diameter of wheel 148 is known, its :
rotation will directly translate into the Iength of 30 product renoved.
Any sui tabl e neans may be utilized to determ ne the rotations taken
by sensor wheel 148. In the illustrated enbodi nent, for

exanple, a plurality of spaced apart magnets are



situated about wheel 148. The magnets are detected 35 as the wheel

rotates by a magnetic switch 156. The information derived by
wheel 148 is then converted to a data signal as descri bed above and
14 br wamiaszasdest o data col | ecti onlguni t 100 via tcaRRgESa5PN unit
154. The transmtted signal may t hus include information regarding

t he nunber of wrmpn_mmmu Iength of product renoved with each 5
pull.  Fromthis dat t used by the

i ndi vi dual. can be determ ﬁsgt&%eﬁh oﬁ t??f‘ltormg Pﬁﬂé?cwag%@tn fcl ude

i nformati on abolR2EHE W@z location; skideystempeonprisimg r enoved. The usage

I nformati on nay be tg qsmuddtealgggﬁgégtel y, or may 10 be transmtted in
bat ch formaat predeter enbodr nent
e

illustrated in Figure %r tdkeue:Lce pos“ﬁ?é’le&dég ﬁab%o‘?"w &Pr angenent
to determ ne detggterreansyalied saidmrmstictr cl osed.. As described 15

above with respect t® I&Hals'fc%lahsﬂ%h&?'lﬁﬁrts1nSH§Qrat1ve an arrangenent may
i ncl ude a magnet , %n%téae%ched t. novenment therewith. A

stationary et é’owég}‘aﬁﬁ’e% ”i%‘%&cksﬁb&t}%ﬁ’? 438 senses t he
presence or absebxrnytisgigmeunitggengrating a Gatensgigmdl dfowel di spensers

may be equigpped predetermined format representative of at least

product usage and wirelessly broadcasting said data
signal; and

a data collection unit located remote from said
dispenser, said data collection unit operative to

15 receive said data signal and store usage
information representative thereof.

2. A system as set forth in claim 1, wherein
said dispenser is configured to dispense absorbent
roll web product.

20 3. A system as set forth in claim 2, .wherein
said sensor comprises a roller mounted to rotate
against an outer surface of said absorbent xoll web
product to generate an output indicative of a
length of product withdrawn by a user.

25 4. A system as set forth in claim 1, wherein
said dispenser is configured to dispense folded web
product. .

5. A system as set forth in claim 1, wherein
said dispenser is conflgured to dispense liquid

30 soap product.

6. A system as set forth in claim 1, wherein
said data collection unit stores said usage
information on a removable data card.

7. A system as set forth in c¢laim 1, wherein

35 said data collection unit includes a receiver in
operative communication with a processor device,

—_—
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with multiple rolls, one of which is in position to di spense at any

tinme. In sone cases, janitorial personnel may replace both rolls even
t hough one of the rolls, referred to as a stub roll, still 25
contains sonme product. It will be appreciated that many enbodi nents
of the dat a W88 ng system dgscri bed herein can becrousebamgsr ed to
det er m ne stub roll, waste. Figure 12 illustrates a liquid
product 30 di 8Pt TEFCRINRR bedpgdrarerndiiury coptinvablysmtawait

i nvention. The |reveibtref herdnsaiedism@p, body vvash creans, gels,

and the like. As cangbe Liisren r.|n esahousmg 162
containing a rlssoapﬁ é:re\r}loﬁ? ?L%%hj[e%erheg% ¢ d 5 vC(‘éhsee'ruﬂ ncl udes 35-

a presence det ecBdtd IBPIHESYS dg¥iSe s %ﬁ"@ﬁ-lﬁay‘alntame%eubfa t he

opt oel ectrdni c type powsleseidened above. A di spenS| ng tube 166
depends fromreservaogr e roduct to the
user when desired. %! %@%gapefnsaal g%%nfs% fg‘ac ua |oh %kfctlpgum | ever
168. VEPTREASHi:hods are contenpl ated for determ ning the
anmount of liquid pr atetis dicip@esetmbning WhHeh @acindit-id@id Drused-or. exanpl e,
It may be Jdete e wei ghi ng the
reservoir before an %&b%xt?e%r%a ?l?a%t ?& pézoogﬂ‘sgﬁelﬁggg sQ%fd

10 dispenser; and

a second local transmission unit in operative
communication with said weans for determining, said
second local transmission unit generating a second
data signal of predetermined format and wirelessly

15 broadcasting said second data signal.

10. A system as set forth in claim 9, wherein
said dispenser is located in a toilet stall and
said means for detérmining comprises a door sensor
positioned to indicate stall door activity.

20 11. A system as set forth in claim 1, wherein
said data signal includes an address to identify
said dispenser to said data collection unit.

12. A system as set forth in claim 1, wherein
said local transmission unit is operative to

25 wirelegsly broadcast said data signal as a RF
signal.

13. A system as set forth in claim 12, wherein
said RF signal is a frequency-modulated signal.

14. A system as set forth in claim 13, wherein

30 said RF sgignal is broadcast at-a carrier frequency
of 418 MHZ.

15. A system as set forth in cldim 13, wherein
said RF signal is broadcast at a carrier frequency
of 433.92 MHZ.

35 16. A system as set forth in claim 1, wherein
said local transmission unit is operative to

Ll



In the illustrated enbodi nent, however, an estimate of the product
renoved fromreservoir 163 10 l.s derived by neasuring the stroke of
| ever 168. Toward this end, actuation sensor 169 includes a

movabl e por tyw@oysesnected to | ever 168 and a station | .oNn
connected to the housing 162. A 2yl stroke is knomg%%m‘g&égégse a

certain nom nal ¥relegiditbiyadddidy @asdadpestdsdinalt aekenwi |1 typically

di spense | ess. Wig%gagegogggl%fm se estimate is necessary, it my be
desirable to utili sophi sti cated neural network approach

whi ch "knows" flﬂe Bu’é‘}ﬁ%‘fe‘?qlfé?ﬂ moyuépr%% RROSSts Bpagasal an 20
various input papanehisy of locationd,t bauahsyét%ndlwﬁ@&seinghom in Fi gure

12 is 5 manual | yBaB Hggfgte}av&r &%ﬁuggtg%érgselrjsqw pr oduct

di spensers Tay al so be equi .according to the
present invention. |fafkcef %%ﬂﬂ% prpducty %W$%r%ér$§érd§l§9eade5| gned to

di spense a very sensorpaeoise pedidionetl phedeth wAdetelcBEreMbvdl t hese
di spensers, the R & E % £ & shot has been di spensed wi ||
directly translate in fe ua’ntlt of interest. 30 The
remai ning figures il PuEﬂ-PE?%l‘Eﬂérqfodémal trapspiesian vwedteeoredd er mi ni ng

product usgge freh gaid loc£D|ﬂﬂi’léﬂﬁ.\wloﬁruhiS:SubedigSﬂ%B&eiatwt h

di spensers of t Qi e one sheet
of product with é% QEF%%E e'?% SE%SQSHPé@Jt E)Jlggg or may have
other fold confi gmfamﬁson From sais FeasPKe $%Hbt1ﬁ>°@'f1 each sheet is known,
the total transmission unit generating a data signal of

predetermined format; and

15 a data collection unit located remote from said
dispenser, said data collection unit operative to
receive data signals from all of said local
transmission units and store usage information
representative thereof,.

20 18. A system as set forth in claim 17, wherein
said local transmission unit is operative to '
wirelessly broadcast said data signal to said data
collection unit. )

19. A system as set forth in claim 18, wherein

25 said local transmission unit is opefative to
wirelessly broadcast said data signal as a RF
signal. )

20. A system as set forth in claim 18, wherein
said local transmission unit is operative to

30 wirelessly broadcast said data signal as an
infrared signal.

21. A system as set forth in claim 17, wherein
said plurality of product dispensers include
digpensers configured to dispense absorbent roll

35 web product.

22, A system as get forth in claim 17, wherein
said plurality of product dispensers include

R A



usage can be cal cul ated based on the nunber of
Referring particularly to Figure 13A, dispenser
of dependi ng portions 172a and 5 174a | ocat ed

pul | s.
170a includes a pair
at opposite ends of the

di spenser throat 176a. A light source 178a | ocated on

dependi ng p¥Ot%8H0872a directs a ligm beamto a
| ocat ed on dependi ng portion 174a. When a u

| i giot/udsargsdyor 180b
ser reaches to retrieve

sheet 182a, 10 dispeaserghtobfigntes FooRéspenddofaidead weky be

construed as ongxddukctf,or determ ning usage as
Figure 13B represen a,variation
13A. In this case,tzli‘gﬁtsxgél

descri bed above.
thigue hown in Figure

f .
em %Soolfre&g}'%fgg éﬂa‘%lfeq:‘é'hll dePBEEBI™180b are

each | ocatsed o plaapihty ngf mradust @ispensersfinmdude 184 i s
| ocat ed onsdepergiisp@nerki 88niidbrdd troefdheﬁénééeuzqaaid sbght beant bet ween

i ght source 17 d.light det ect or 180b.
enbodi nent of F%%ﬁ%@CTSC, di spenser 170c do

In the
es not utj.lize depending

portions on opposité&4. A systemsagfsathdogitbpénstirim 7eawherasnead, |ight
source 178c and ddighidadat 861 DecdBHE i@ BREPESUsaid usadleeCtly to the

bottom of the digﬂ@nser.housin onver
1

g directions as shown.

in 25 i
The user's hand TR-OTWALAPR PP & kenqvable daka, %?gttor to conplete the
beam when18heet 182&5.sAnByRtienvwws set forth in claim 17, wherein

said data collecéction unit includes a receiver in

operative communication with a processor device,

said receiver being powered up continually to await

receipt of transmissions.

15 26. A system as set forth in claim 17, wherein

said processor device is normally maintained in a

low power mode.

27. A system as set forth in claim 17, wherein
said data signal includes an address to identify
20 said dispenser to said data collection unit. '
28. A system as set forth in claim 17, further
comprising means to determine the presence of an

individual user in an area proximate one or more of

said dispensers.

25 29. A roll web product dispenser comprising:

a dispenser housing;

a rolil supporﬁ mechanism located in said

dispenser housing;

a sensor element operative to rotate as said
30 roll web product is withdrawn by a user;
a detector positioned to sense rotation of said

sensor element; and

a local transmission unit positioned in said

dispenser housing, said local transmission unit

35 being in operative communication with said

detector.

I
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Figure 14 illustrates a further alternative for determ ni ng when a

fol ded web sheet has been 30 w thdrawn. Here, one or nore | oad sensors
186 are nounted internally to the di spenser below the stack

of sheets. Wienssde user withdraws sheet 188, a do ggs,i.,gp,ul se is
measured by the | oad sensors. 2¥hi s i npul se corresponds a single

pull, which may 35 30.ba ussfehfeflai£idatnecptRILEcLSRYQ9aS descri bed
above

: . her alternatiyve |s | lustrated in Figure
15. Here, an el OHSES gﬁ%grd%%é?%?ﬁ T Paysappchat 2 doo “}"Ff"g fhe di spenser
throat 192. Sheézhelrwneﬁgaﬁegllltate dtephacemend of $aid godidt wdbawn, thus

indicating 5  griuct ahaglsalmais;mfseqcmﬁﬁér cémpﬁwhaabsor _
enbodi mant% el erreennstorlgo may gngr se a fle tlon "’“’slh Cgr&l able resistor.
Wil e varidus sehsor artangenent & ha?}rgnuﬁ‘é‘é’ﬁ' I GARSBEscribed, the

i nvention cont erplanssy-sspenionit. yse of any usage sensor that achi eves the
desired resul ta3., ﬁoalgﬁéﬂyéﬁ ayaéétOlf%rEHniﬁ SPSPRS,0r - - body

heat sensors nay ,be used _qn one o Q§}-Ve descri bed
di spensers. Neur#teafdthRRnE ﬁ§°r € emﬁ‘?gyeg‘%geﬁ §n any di spenser,
where 15 apprepriisaee oft safdr voht cwelatpglogugluge usage. For
10 32. A dispenser as set forth in claim 21,
wherein said sensor element is rotatably mounted at
the distal end of a pivotal arm. _

33. A liquid product dispenser comprising:

a dispenser housing;

15 a liquid product reservoir located in said
dispenser housing;

an actuator mechanism for dlspen51ng a quantlty
of product from said liquid product reservozr,.and

a sensor operative to detect that said quantity

20 of product has been dispensed.

34. A liquid product dispenser as set forth in
claim 33, further comprising a local transmlssion
unit positioned in said dispenser housing, said
local transmission unit being in operative |

25 communication with said sensor.

35. A liquid product dispenser as set forth in
claim 34, wherein said actuator mechanism comprises
a manual actuation lever. .

36. A liquid product dispenser as set forth in

30 claim 35, wherein said sensor is operative to
detect pivotal movement of said lever.

37. A folded web product dispenser comprising:

a dispenser housing adapted to maintain said
folded web product in a stack; and

35 a sensor positioned to detect removal of
individual product sheets from said stack.

TR



exanpl e, a neural network can be used wth a sonic sensor in a fol ded
web di spenser to distinguish bet ween sound patterns created when one
sheet, or nore than one sheet, is renoved. It will also be 20
appreciated that |ever-actuated roll towel di spensers can incl ude
sensors t hatvoReB¥eE t he | ever syroke. In this nannercriusesasasunt of
product dispensed can be easily determ ned. It is to be

under st ood, however 3&-hé&t feldad28eb puddwgghdispensars ashaebacfortsti cs and

advantages of  in cldif€3n1, esePEhéN \Mp@RihgVe hwan set forth in the
f oregoi ng descri 1 her, wit h details_of st-ructure and

tion Qget 1 he,.
function of truaé%ﬁﬂﬁﬂﬁqgﬁgntﬁﬁlt pOSItﬁﬁnﬁgl6§u?%342§3ﬁHQE§FFative only, and
changes may be Jeousinemdeaif Hecal |tramspdesabhyunit fetitngr dnof shape, :
si ze and apr angespatatdfivedabhfumh tibd R LRr bASA Mdfsor. ~ -O0F the invention
to the full extent i3rbdi (i\atfeg bﬁ dﬁfg% ar.oad- ener al .-nmeani ng of the
terms in which the ' 2pAEREE FTadnstafieR s &% 8BS0 OER ANl e, 35
various systens destidiped7abwherem sfidewebeohacaeprises a Wightd i nstead of
Wi rel ess, dependidigrdd andelight dedtdINb88tbnat RY Liiadkdteappl i cation.

I n add;':gésericJ eat grggegfsq{\aende.nbodl ment can be
10 40. A folded web product dispenser as set forth

in claim 39, wherein said light source and said
light detector are positioned such that the user's
hand will interrupt a light beam extending
therebetween. '

15 41. A folded web product dispenser as set forth
in claim 39, wherein said light source and said
light detector are positioned such that the user's
hand will reflect a light beam to extend
therebetween.

20 42. A folded web product dispenser as set forth
in claim 37, wherein said sensor comprises a load
sensor arrangement operative to detect force
imposed on said stack when said product sheet is
removed.

25 43. A folded web product dispenser as set forth
in claim 37, wherein said sensor comprises an
elongate element extending into a throat of said
dispenser housing to engage said product sheet
during removal thereof. )

30 44. A folded web product dispenser as set forth
in claim 43, wherein said elongate element
comprises a flexible variable resistor element.

AN



i nterchanged wth features of other enbodinents to yield still further

enbodi nent s. VHAT IS CLAIMED | S:

1. A systemfor

nonitoring product usage at a particul ar | ocation, said system

conpri Si Ng: wo 99/33008 a product dispenser; 5

a_SensOfushRMIRe

positioned in said dispenser to detect renoval of said product;
a local transmssion-unit in operatjinge communi cation with said
sensor, said |ocal transm ssion unit generating a data signal of 10
predeterm ned format representative of at |east product usage and
wi rel essly broadcasting sahg%gata signal; and a data
collection unit |ocated re fro ' di spenser, said data
col l ection unit operatlve \'g4data signal and store usage
informati on representati ve A.systemas set forth in
claim1l1, wherein saild U] "t 0di spense absor bent
roll web product. 20 _;fMThﬂnNaHHZ\MHem
sai d sensor conprises a rdll (t . agaiwst an
outer.surface of said absqr T ) R
—-32
-30- \\

FIG. |
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product to generate an output indicative of a | engt h of product

w t hdrawn by a user. 25 4. A systemas set forth in claiml,
wherein sai d dispenser is configured to dispense fol ded web

product . 5. A systemas set forth in claiml, wherein sai d
di spenser | RWPPGured to dispense liquid 30 soap pr OCREIVUSIS/27387 6. -
A systemas set forth in claiml1, wherein said data collection unit
stores said usage |nfornat|o@ﬂ81a.reanabIe data card. 7.
A systemas set forth in claim1, wherein 35 said data collection unit

i ncludes a receiver in operative communi cation with a processor

devi ce, sai d receiver being powered up continually to await
recei pt of transm ssions. 8. A.systemas-set forth in claim?7,
wherein sai d processaor deV|ce is normally maintained in a5 | ow
power node. A Sy

conpri si ng:
isin an area to

SUBSTITUTE SHEET (Rule 26)



10 di spenser; and a second local transm ssion unit in
operative comuni cation with said neans for determ ning, said

second | ocal transm ssion unit generating a second data signal of
predet er m nagobgisgmt and wirelessly 15 broadcasting sai gepgssRshssat a

si gnal . 10. A systemas set forth in claim9, wherein sai d
di spenser is located in a toilet Skﬁg% and sai d neans for determ ning
conpri ses a door sensor posi ed to indicate stall door activity.
20 11. A systemas set forth in claim1l, wherein sai d data
signal includes an address to identify sai d dispenser to said data
collection unit. 12. A systemas set forth in claiml, wherein
said |local transmission unit g operative to 25 wirel essly broadcast
said data signal as a RF ¢signa§8 13. A systemas set forth
inclaiml12, mhe;ghq sai? RF sijgnal is a fre 5ﬂby-nndulated si gnal

P .

14. A systemas get forth if~claimA3,” Wherein 30 said RF signal is

broadcast at a 1ICY Pt @f 418 15. A system
as set forth i 1§N§% 3, whenel nCPU ‘s:ai*d_ LS br oadcast at a

carrier frequency of 433. hﬁﬁL;BB : 16. A sysfeinas set forth
inclaiml, wherein _ sai n'al-_ﬁ?in—%‘-?@ ssion unit is operative to

f‘z ' 18 | [ 62.
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wirel essly broadcast said data signal as an infrared signal

17. A systemfor nonitoring product usage at a plurality of

| ocations, said systemconprising: 5 a plurality of product

di spensers; each of said product dispensers incl udi

sensor devi M 998398 oned therein to detect renoval é‘!ﬁgﬂz’é?"oduct
a plurality of local transm ssion units, each 10 of said |ocal

transni ssion units being associ at e4/8 with a respective dispenser to
recei ve usage information fromsaid sensor, said | oca

transm ssion unit generating a data signal of pr edet er m ned fornat
and 15 a data collection unit |ocated renote from said

di spenser, said data collection unit operative to recei ve data
signals fromall of said |ocal transm ssion units and store usage

i nformation representative thereof. 20 18. A system as set
forth in claim17, wherein said local transm ssion unit i S operative
to wnrelessly broadcast said data signal to said data -102¢c

coll ection unLL_,______;-- 19. A system.as- seh f ort 44+ -ckarFm~4B= wherein

25 sai d | ocal gypppSYi Ss|on unijt |§|‘Aue|2at| \ze to | STAWLr3 eddl y
br oadcast sai d data signalas a RF % ! 20 system as

set forth in ¢l aj ' e 102b4ns TOm YNzt is
operative to 30 el ssl§n%rdad st jisai 'ﬁgta si'gn H_ai .
l

—
H
}ﬂ
-
R
Erae

i

W T W

: 114b/ﬁf ) 114c¢ f ]

] [} 1 \ ] : !

| ! ! 112b} \\112c.
1100/\\10 nobad__\}\ ______ 110 AT :

\\Q}H ,;/ . i 106 | 108
e =

DATA | /;/

COLLECTION
UNIT

AN i 104

FIG. 8

SUBSTITUTE SHEET (Rule 26)



infrared signal. 21. A systemas set forth in claim17, wherein

said plurality of product dispensers include di spensers confi gured
to di spense absorbent roll 35 web product. 22. A system as
set forth i nygbsiatesl7, wherein said plurality of prpgpgksghsgpensers
i ncl ude di spensers configured to di spense fol ded web
pr oduct . 23. A system as forth in claim17, wherein
said plurality of product dispensers rnclude 5 di spensers configured to
di spense liquid soap product . 24. A systemas set forth in
claim17, wherein ' said data collection unit stores said usage
information on a renovabl e data card. 10 25. A systemas set forth
in claim17, wherein said data collection unit includes a receiver in
operative conmuni cation with a processor device, ~ said receiver being
powered up continual]y to await recei pt of transm ssions. 15
26. A systemas set forth in claim17, wherein -said processor device
is normal |y maiNgQt ain cl};;;; .
| ,-100
118 e mmmmmmmm——m e e .
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| ow power node. 27. A systemas set forth in claim17, wherein

said data signal includes an address to identify 20 sai d di spenser to
said data collection unit. 28. A systemas set forth in claim17,
further conprising nmeans to determ ne the presence of an

i ndi vi dual libhg@N area proxi mate one or nore of J l.shensers.
25 Zwé(?ﬁggsﬁbgl | web product dispenser conprising: Pﬁl&g&ﬁ%

di spenser housi ng; a roll support mechanismlocated in said

di spenser housi ng; a sensor ebgggnt operative to rotate as said
30 roll web product is wthdrawn by a user; a detector .
positioned to sense rotation of said sensor el enent:; and a
| ocal transm ssion unit positioned in said di spenser housing, said

| ocal transmi ssion unit 35 being in operative comruni cation with said
detector. 30. A dispenser as set forth in claim 29,
wherei n said di'spenser hogsi ng has a door nenber thereon.to
facilitate replacenent of®said rol kg web product and; sai d di spenser

further conprises a door \\\*/4 ©
. 1
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5 sensor in operative comunication with said |ocal transm ssi on
unit. 31. A dispenser as set forth in claim?29, wherei n
sai d sensor el ement engages an outer surface of said roll web
product. 10woo993300832. A di spenser as set forth in claim 3gerusesnrsiherein
sai d sensor element is rotatably nmounted at the distal end of a

pi votal arm - 33. Al qU| 9/p$oduct di spenser conpri sing;

a di spenser housing; 15 a lifqurd product reservoir located in said
di spenser housi ng; an actuator mechani smfor dispensing a
quantity of product fromsaid |iquid product reservoir; and ,
a sensor operative to detect that said quantity 20 of "product has been
di spensed. 34. A liquid product dugpenser as set forth in

claim 33, further conpri 1Rsi on unit positioned in
sai d di spenser housi ng, |qai d | oca \ m ssi 25 uni t be| ng in
operative 25 connunbdqtlon wth said Aliquid
product di spenser as sgt}{forth in o Ial 34 &ELr sald act uat or
mechani sm conpri ses d a manual a i on{ Pever. . ;' 36. A
liquid product dispenserTlas set forth< 30 | ai KBB5, ; wherein said
sensor is operative to det ect pi yaotjal vene@I:of said | ever.

37. A fol ded web product||di spenser conpli ind: & "~ a di spenser
housi ng adapted to maintjdi n said f V@b product in a stack; and
35 a sensor positék Bl of - i ndi vi dual
product sheets from said stack. ~ : -

-
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38. A folded web product dispenser as set forth in claim37, further
conprising a | ocal transm ssion unit positioned in said dispenser

housi ng, said |ocal transmi ssion unit being in 5 operative contmuni cation
wi th said sensor. 39. A folded web product dispenser as set forth
in claim37, Wh¥380§ sai d sensor conprises a |ight sraTogsesemisi i ght .
detector positioned to indicate presence of a user's hand. 10 .
40. A fol ded web product dispenser 8y&et forth in claim39, wherein
said |ight source and said | i ght detector are positioned such that
the user's hand will interrupt a |ight beam extending R
t her ebet ween. 15 41. A fol ded web product dispenser as set forth

in claim39, wherein said |light source and said | i ght detector are

posi tioned such that the user's - hand will..reflect a |ight beamto

ext end t her ebet ween. 20 42. ‘A folded web: product di spenser as
set forth in claim37, whereirn said sensor conprjses a |oad

sensor arrangenent o attve To detect force -—mpoped on said stack
when said product s t is removed.

188
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25 43. A folded web product dispenser as set forth in claim

37, wherein said sensor conprises an el ongate el enent extending into
a throat of said di spenser housing to engage said prgg sheet
during renoval_thereof. 30 44. A folded web product gaepgnser as set
;Iotra;ihbl e vari AEST%S} g? Ww%sﬂm%%mﬂkig% etonprises a
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A system and method for collecting data ) 102¢
on individual and aggregate use of various wash- e rmeamenau—n "'{»;\" '3"3‘
STALL

room products. The system includes one or more ' OSTALL V)
product dispensers having 2 sensor associated H l@___
'

\

A
Q
¢

therewith for determining product usage. The [@Hﬂ 020

sensor communicates usage jnformation to local
trapsmitter which responsively generates a data 1 \\
signal, The data signal is transmitted, such as by f
wireless techniques, to a central data collection

unit. The central data collection unit receives 1140 T
and stores the data signal for later analysis. In -:/ Nzo
exemplary embodiments, usage from a plurality 11004

of dispensers can be monitored by 2 single data
collection unit.
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