1 DI SPLAY DEVI CE AND DATA DI SPLAY SYSTEM BACKGROUND OF THE | NVENTI ON
[0001] This invention relates generally to the display of data. The

i nvention finds particular application for the display of data such as
pricing information in a store or simlar outlet but it 5is to be
understood that this application is given by way of exanple only and is
non-limting. [0002] In general terns"two pricing nethods are enpl oyed by

retail outlets. FirgisPya® opviceANDTSATA Sigtsyispadeyy adhered to an item
Secondly a price indicator 1s placed on an edgé of a shelf on which itens

whi ch are being sold are displayed. [0003] In a |large store the effort
requi BACKGRGUND OFTHE/INVENTION ens or to keep pricing 10 information up to
date and accurate, where there are a | arge nunber of itens offered for
sal e, can be substantial. The problemis conpounded during pronotion
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energised with appropriate pricing information. This type of systemis

feasible but is conplicated and requires substantial capital investnment. In
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di spl §€§€%ﬁ ,'°%'W%M‘%harﬁéﬁl5‘g sn‘Pééq &sf‘ﬁ%"“gan i ncorporation into a

conprehensi ve display system SUMVARY OF | NVENTI ON [ 0006] The invention

pr ovi di spl ay devige ich includes a housing, a plyrality of
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[0004] A system which has been proposed, to address the aforementioned requirements,
makes use of electronic price tags each of which includes an LCD dispiay. Datato atagis

16  transmitted, typically using wireless means, and the display is energised with appropriate
pricing information. This type of system is feasible bui is complicated and requires
substantial capital investment. In addition each display requires an energy source, e.g. a
battery, to keep it actuated.

[0005] The invention is concerned with an altemative device which does not require a
20 continuous supply of electrical energy to display data, and which lends itself for an
incorporation into a comprehensive display syjstem.

SUMMARY OF INVENTION

[0006] The invention provides a display device which includes a housing, a plurality of
separately movable indicators in the housing, an electrically operable actuator and a

25  controlier for controlling operation of the actuator whereby each indicator is independently
movable to a selected position.

[0007] The housing may have a window and the indicators may be mounted so that at
least portions of the indicators are visible through the window.




Thi s nmovenent may be uni-directional. Each indicator may be of any suitable
shape and, depending on the application, may be circular, in the formof a
strip of material or an endless loop. 5 [0009] Each indicator nmay include a
plurality of synbols which may be al phanunmeric. In a variation of the
invention a plurality of the indicatgrs are manipulated to represent a
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| i ke. [0012] The actuator may be novable in any appropriate way and for

exampl e may be ljinearly. novable. Th IjR g2 Straight
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control eld way, to present a chosen synbol for view ng, through a w ndow.
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[0012] The actuator may be movable in any appropriate way and for example may be
linearly movable. The actuator may be movable in a straight line to and fro i.e. with a

16  reciprocating action.

[0013] In another form of the invention each indicator is movable along a defined path, in a
controlled way, to present a chosen symbol for viewing, through a window.

[0014] Indicators selected from a designated plurality of indicators may be moved to make
up a chosen symbo! and indicators which are not selected may be blocked from view.

20 [0015] The invention also provides a data disp!éy system which includes a data store,
apparatus to transfer data from the data store to a display location which is selected from a
plurality of dispiay locations and, at each display location, a respective actuating mechanism
which, in response to data transferred to the respective display location, causes movement
of at least one indicator to display information from the data source.

25 [0016] Data may be transferred from each display location, when required, to the data

store.

[0017] The transfer of data may be effected in any appropriate way and may be done using
wireless techniques. In one example of the invention a portable apparatus is employed




which is |loaded with data fromthe data store and then transported to the
vicinity of a display |ocation whereupon data is transferred fromthe
apparatus to the display |ocation. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0018]
The invention is further described by way of exanples with reference to the
5 acconpanyi ng drawi ngs i n which: Fi qure 1 I's a block diagram

represent ati on,of at of ..an m Fi gures
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syst elovation hihgrauporidatd & tFeinglerred ﬁomrﬂmmparaﬁdﬁtbwﬁplaf legatior device; Figures 5

to 8 show conponents of the device in Figure 4, Figure 9 is a block diagram
of a systemvx/mch I s based on the use of a pl urallty of the devices in

] Sdisplay device; 15 Figures 11 to 13 show
conponents of t he deV|ce in Flgure 10; Figures 14 and 15 depict further
features of the invention; and ure 16 shows a possi bl e cust r device
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i ncl uBigsred; processor 30, a nenory 32, an infrared transmtter/recei ver 34,

afg apigaR PaRE Sfieréit dispRy device;
Figures 5 to 8 show components of the device in Figure 4;
Figure 9 is a block diagram of a system which is based on the use of a plurality of the

devices in Figure 4;
Figure 10 shows another display device;

16  Figures 11 to 13 show components of the device in Figure 10;
Figures 14 and 15 depict further features of the invention; and
Figure 16 shows a possible customer device.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0019] Figure 1 is a block diagram representation of a data display system 10 which
20 includes a central control unit 14, a number of updaters 16 (only one of which is shown), and
a number of display devices 18 (only one of which is shown).

[0020] The control unit 14 includes a processor 20, @ memory 22 and one or more infrared
transmitters/receivers 24.

[0021] The updater module 16 is a mobile unit and is one of a plurality of similar units.
25  Each unit includes a processor 30, a memory 32, an infrared transmitier/receiver 34, and an
on-board battery 36.

[0022] The data display device 18 is one of a piurality of substantially similar units and
includes a processor 40, a memory 42, a battery 44, an inputfoutput infrared device 46, a
clock 48, a motor' 50 and a display 56.




[ 0022] The data display device 18 is one of a plurality of substantially
simlar units and includes a processor 40, a nenory 42, a battery 44, an

i nput/output infrared device 46, a clock 48, a notor 50 and a display 56.
WO 2009/ 036474PCT/ ZA2008/ 000083 4 [0023] Figure 2 shows_the notor 50 which
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record format for this data is shown in Figure 1 and
20 Bt Rt Byt

e followng fields: an identity nunber 100 for a
desi gnat ed Iocatlon on a shelf; an identifier 102 for products on the

shel f '[Odf8§| GG dispRyARNRLORGHE %ﬁ&gﬁ,zﬁ%m&qg%g&elf or other fixed structure

which accommodates particular goods or products with which the display device is
associated. A primary function of the display device is to indicate in a manner {which is not
dependent on the continuous supply of electrical energy) and which is adjustable, the price

25  of the goods. This can either be on-a per item basis or on a per pack or other basis. The
principles of the invention are readily adapted to cater for different situations of this kind.
Alternatively one or more display devices can be used with one device indicating an item
price and a second device indicating a volume or mass price.

[0029] The central control unit 14 contains, in the memory 22, all relevant data pertaining
30 to the products for sale in a particular store. A simplified typical record format for this data is
shown in Figure 1 and includes at least the following fields: an identity number 100 for a
designated location on ‘a shelf; " an identifier 102 for products on the shelf, pricing




S information 104 of the products; the effective date of the pricing
information (field 106); a display designator 108; and other data 110 which
may vary according to requirenent. [0030] A substantial quantity of data,
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| ocation, in the manner which is described hereinafter. [0031] By way of
xampl e _such further infor
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[0031] By way of example such further information can include the following:

category (e.g. beverage/confectionary/hi-tech);

10 VAT applicable or not;
rate-of-sale (by day, week, month and year);
stock levels (based on a common unit of measure by client and supplier e.g.
cases/boxes/outers, etc);
order dates;

15 outstanding orders;
cancelled orders;
promotional periods;
last update done and previous updates;
cost and selling prices;

20 row and shelf prices;
off-shelf displays; and
product history.

[0032] Information is fransferred between the control unit 14 and the handheid updater
module 16, as necessary. The data which is fransferred typically includes a plurality of

25 records of the kind referred to in connection with Figure 1. Data transfer is effected by
means of the infrared receiver/transmitter devices 24 and 34. Each record, as indicated,
pertains to a shelf location and particular products on a given shelf. This information is held
in the memory 32.

[0033] An operator carrying a module 16 which is updated with relevant pricing
30  information, walks past the display devices 18 fixed to shelves in the shop. This enabies the
inputfoutput device 48 to scan the transmitter/receiver 34, The memory 42 hoids data
similar to the record layout in Figure 1 and this enables the identity of the particular location
of the display device 18 to be compared to the identity field 100. The identity data 102 of the
product in question is then compared to similar data in the memory 42. A purpose of this




[0032] Information is transferred between the control unit 14 and the
handhel d updater nodul e 16, as necessary. The data which is transferred
typically includes a plurality of 25 records of the kind referred to in
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direction of rotation of the notor. [0037] The lever 64 is thus linearly
movab hﬁ)atﬁ f‘ﬁkdieflér%ﬂg%nqme yon%\}ab% t%%rr]utd rfr%l de%trarg)c}ir?gch the control protocol
20  applied to the motor 50 and is usable to actuate each indicator directly. Referring to Figure 3
if the lever is moved away from the motor it is caused to engage with one of the formations
88 on a respective indicator 70 and this causes the indicator to be rotated through a fixed
angle in a clockwise direction. Once the lever has cleared the formation 88 the moior is
reversed and the lever is then moved slightly towards the motor. This process can be
25 continued, according to requirement, to cause a particular indicator to move through a
desired angle. As the indicator moves, the numerical data held on the indicator is presented
through a respective window 92. Once a desired symbol is visible through the window the
lever is caused to operate on the next indicator, substantially in the same way, and the lever
is operated fo ensure that a desired symbol is exposed through the respective window.

30 [0038] The process is repeated for all of the indicators, as may be necessary, so that a
desired price is shown through the windows 82. If seven discs are used it is possible to
represent any price betwesn zero and 99999,99. Clearly the number of indicator discs can
be varied, according to requirement, to meet the particular pricing structure.




20 applied to the motor 50 and is usable to actuate each indicator
directly. Refening to Figure 3 if the lever is noved away fromthe notor it
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42 to%%lhﬁﬁa‘éfeﬁﬁéd%ﬁ@d e‘ora@tpac% Bferfbi RAhd ulsprgﬁa@ma‘elﬁlfﬂmﬂ%segﬂp clock 48 keeps

track of the actual tine and date and when the actual date is .reached

Whl ch mat ches the effective date information, the processor 40 is enabl ed
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at t r agtot atmqah'aithmgm typically thissjybeef adiubiment] godld b qempirieds sylesy ten B0 Each
di spl ¢ deji ce 18 is self-powered. If a battery 14 is depleted then the
respective LED 120, which can be nmulti-coloured, can be energised to
indicate this to control 20 personnel. However the price information
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WD 20091036474PCT/ ZA2008/ 000083 [ 0044] The nmenory 42 acts as a repository
for all information relevant to the product with which the device is
associated. It is possible to extract data fromthe nenory for statistical

pur poses. i be done without interacting with t I nt r ol
unit 14. [‘gﬁﬁ@’fﬁ%gut he precedi ng exanple data is trans @5“2"8{"@@% t he
Ce”t ﬁgé%ﬁoﬁf[i.%men}bw ko &é? and répd’f‘sﬁs@ f&pﬂ%ﬁﬁnék@n réié‘\bdfhgtotthe prodtistawittd devi ces

'S non- tion can be, ac i using any
SUI t Aok thmdevm%@@sm@te%yﬂ t?rﬁ?‘ ‘eﬁﬁ gafagaffhﬁh?é'?e”bﬂ” {8 ab%ﬁ%'(ejct ivity
bet weRRhdaas NP B dona Rsthbleteractingatithuhe tentrbl0dABY! URitgére 4 shows a di spl ay
devi ce 200 according to a second formof the invention. Figures 5to 8

illustrate conponents used in the display device. Figure 5 shows an endl ess
10 b oM?)aq Waipedtetifg empl@ﬂﬁdlwadsfeded beeentheranuateontol shibt4@nder s or
ol s gul S h a ehotimis qg,ket hol es
aﬁ%‘ﬁgu'?flageérﬁ%hg?' ed @Hé?% %,]EQE Qﬂ%gd @i O\Xgﬂgg gﬁalmi{ﬁi& 208 whi ch
has acoowngpiicationt cambéeadhipved usthosavesishle ledinigriace §-9a Y RPYENS characters

204 10, }ﬁﬁ*‘ Ry BERWESSSHCH upd&ier, BAd thebnitd uApul ded from a pl astics
mat er’i a+i I(y'J gcfnt'}‘géeisﬁya hol | ow corpe 210 in which the band is 15 | ocat ed.

The band may pass around rollers, not shown, at opposed ends of the core.

Mount Gkt 200 2dcbrdif Wk ebcdnd férimxeidha irmemtion. gear 214
e Ch@ﬁagftﬁéﬁel{?e Q%ﬁ?ﬂg@é displa® de rdifg n

rog ket 216
posi tigwes 54a Sdkstrale H%mBg“e?’ﬁeuségl"f {h&d'sf Y ORYpe eﬁ%gl%s%grgls q ae\ﬁlg[g e\rNs on It ?le
bpnd ise0d 202 vihih 1$/ind:ldaiehwfhldesmd! diptranumbric mrmmmymlsmeﬂsqegmﬁgur e 7
shows, I t Kk
i op B oo beta e Bf Srbckl: RAGEIS e RPNl stee ool 1y &l gned

and the respectlve gears 214, mhich are on an inner side of the assenbly,

are AAre HA1ES o MIAaEl GRS, SoSIU N 2ok TP AEAED se used f o

causi WI thin the respective carrlers. The actuator
el ugizass and e Bllowsalestert ohEDaers GRAGH G HieWedifien necessary. The Sarier 1

moulded from a plastics material and includes a hollow core 210 in which the band is
16 iocated. The band may pass around rollers, not shown, at opposed ends of the core.
Mounted to the carrier is a roller 212 to which is fixed a small gear 214 which has teeth
which engage with the sprocket holes 206. A window 216 is positioned on one side of the
carrier so that symbols or characters on the band can be individually viewed through the

window.,

20 [0048] Figure 7 shows a number of the carriers 208 assembled side by side to make up a
display assembly 218. The respective windows 216 are horizontally aligned and the
respective gears 214, which are on an inner side of the assembly, are also afigned.

[0049] Figure 8 shows an actuator 220 which is used for causing movement of the bands
within the respective carriers. The actuator includes a small housing 222, sensors 224 and

25 226, a battery 228 and two small motors 230 and 232 respectively. Each motor works
through a corresponding small gear box 234 and 236 and drives a respective output cog 238
and 240. The cog 240 is shown notionally only, for it is obscured by the gearbox 236. The
cog 240 faces downwardly through a gap 242 in the housing.

[0050] Figure 4 shows the actuator 220 inside a linear casing 250 which has a frack 252
30  on an inner surface 254. The cog 240 is engaged with teeth formations (not shown) in the
track. Operation of the motor 232 in one direction or the other causes corresponding
rotational movement of the cog 240 and the actuator can thus be moved to and fro within the




25 226, a battery 228 and two small notors 230 and 232 respectively. Each
not or wor ks through a correspondi ng small gear box 234 and 236 and drives a
respective out put cog 238 and 240. The cog 240 is shown notionally only,

for it is by the gearbox 236. The cog 240 fa y through
a gap 242v?(£§®ﬁl{é§ dusi ng. [0060] Figyre 4 shows the a??&ggg}rm}g@@g% nsi de a

| i neagasingsa50gn 25@ntiplied manasr which i detoBmneRi) abigaginby inpetrsigndisi e tB54. The cog
240 i&ﬁ&@%g%%ﬂ&ﬂ@&&ﬁ&%%h%& acfi@ior shown) in the track. Operation of
r

t he noto 2'1n one direction or the other causes corresponding rotational
novenent of the cog 240 and the actuator can thus be noved to and fro

Wit hi pyosif Th%i%%%‘s@g’rﬁﬂy 4RETd @%&th%Oc%%.ing.asﬂ BleP D62 igixdd GO e ol | ed

manner which is grm ned, at |east, by jnput signals fr t he sensor 226,
t r ansYASINGeRN: eAnabe. giered) tP FPNeRSH tn%a‘ft'f'?éc’%ch?g'feﬁ?‘?"t' © WHHBYS %%é’f Spl ay

ass engdrerd 21 VisblaDwiligh @ ttensidnent pagion 64 ¢f thovaver.262 is fixed to the casing
and can be |lowered to conceal the actuator. The respective w ndows 216 of
the Scarriers are visible through a transparent portion 264 of the cover.

[ 00520052 (Figuré Siisa &lobk diapradi sepresentatipr &f tenelattioorechanicdh displee devigsnechani cal

di spl Vi C t; 20 Wkl ' KRects, is

Si mpl %érb %'gj dt%@dé%gg't% g‘?é ?EU g&ﬁgaﬁﬁhﬂ?&g‘?gﬂ@szmé@@gﬁ Lg:}dlgﬁi":“s(e %owever shown

i n Fiigurigurs Tl Mesugetail ishbowevap shewn i gl,gu'lei%é“h%'s@rwmé araireb'al keyre used to
desi ga@@ézrgnzdei rifnep4NTR a‘é’l%@t Bﬁe d_@?:l@ndt@ﬂf&r] er?ﬁbﬁ&té.?rrhéﬁ:ﬁd@éﬁcahgzﬂ ésemmbeb addi spl ay
screen , .an inpu chapi sm i e farmo e a_ barcode or
sty | igFlude a diselay 2883'?1 ' §n @W@F&@gwggﬁo%gamyﬁgu&g@ﬁagarcggj%gli ed for use
t 0 ensimiigr schater R antalSShiroriGPOmbgens AP8 wiriell cambssaddetexidoratse db érsert | on.

Atte .t r. QUL Sk f . audesi ' | ocati on
can pbeE s pBath ' A ¢EIRea n A hldibied n@usRShANES uOsBohaRBuR | 00

posi t puisidé oflatdasignaier gengrapbigahipcatiop gam e bipkkeddhsinftwpredia e BroggR§ORI so has

SUbStQ@%hi@lI‘nis_%éﬂohﬁ(téfoiﬁ %iﬁ&lﬁfr@ﬁ\\&héﬁlo@l&nshom in Figure 1 but, again,

itib
nore detail is given. The display device 200 includes two notors 230 and

232 which drive the respective gear boxes 234 and 236. Each notor is under

L’@ Cuu53 P"I“HéfdiéBiéyV&ZchS|2$ﬁtdf§émdé%u3§9rg@ndinﬁ&&i{s% ﬁié,deit\)/FeHB{mow:ﬁm p?nt rol :c ed
y a N croprocessor : e sens as no . enabl es e ition o

t he atPH%t ﬁE’”toﬂg"’l"hé“‘ir? gel fSQZ"GE"ole? ‘%ﬁ#‘ﬁ)’n‘?ﬁ"l%@@s '"Fﬁr@ggé"ﬁ%g'lop% s used to

noni t amid 2RZ whizki drive the fespediisa dyed0 Boxsla 284t drel 286t uBaay mowr @ounded the t h t he

correspondi ng. Lecr. | ' f Bl 4 and 7 it

o' o1 SO W P0G Bhicr 3Fo ahd dedynich WA, ABRBARNCARY & mbrogclRof T

t hr ouglh The seisori 326, as retesipepgpiastthe ppsitiangfdherastiaior erois tigek 252 to be

20 monitored. The sensor 224 is used to monitor the position of a band 202 when the actuator
is docked with the cormresponding carrier 208.

[0054] From an inspection of Figures 4 and 7 it is clear that information carried on the
respective bands can be viewed through the window. A display of this information does not
require an ongoing supply of electrical energy. Energy is however required to alter the
25  position of each band within its carrier. To do this information is sent from the updater 270
and decoded in the processor 40. The processor keeps a record of the position of the
actuator relatively to a given display agssembly 218. The bands which are to be moved are
identified and the microprocessor causes the motor 232 to rotate in the appropriate direction,
along the frack 252 so that the actuator is moved to bring the gear which protrudes from the
30 gearbox 232 into meshing relationship with a gear 214 on a designated band carrier. The
position of that band is known from data which is stored in the memory 42. The motor 30 is
then driven in the appropriate direction to move the band so that the required symbo! is
displayed through the window 216. In most instances only small movements are required.




require an ongoi ng supply of electrical energy. Energy is however required
to alter the 25 position of each band within its carrier. To do this
information is sent fromthe updater 270 and decoded in the processor 40.

The proce a record of the position of the ac ar r ively to
a given di ﬁetggﬁ%ﬁi enbly 218. The baggds which are to eé%gquﬁﬁkog

' dentF’ofr bﬁ&naeqlré&%e%f@h%mgfﬂ@mge@au@@sa {260.60ihen oR8Baiddompiviite i n t he
appro te di rectlon, al ong the track 252 so that the actuator is noved to

brin ?‘1‘? tyaueh ol RAFUBT-ot rudes fromthe 30 gearbox 232 into meshing
relationship with a gear 214 on a designated band carrier. The position of

t hat to edlnt 2 he notor 30
is t ﬁg% “\iéﬁq"ﬁst aaﬁg'?%B?%l\(né?Pé oélﬂfeeg’ kgptn'f).'\t}ge o Qori‘% sg’?;t hat the
requiaoadsmmbmthesricimg;pfoaydmtmmwgwstbhdlsmhwbw 216. In nmost i nstances only
smal | nmovenents are required. WO 2009/ 036474PCT/ ZA2008/ 000083 10 For

exanple if a price of an itemis increased from9.50 to 9.60 then one band
orfl y [BD56] e armanser which iy bimiarctoppdt hre ke dessapedaperainbeferefscegaith on the

POSi {4 NS4 ?gferhﬁ'ollﬂai'FlQSudd%tek%’tpnbél dréb?ay”?@@@e %lldatefdhhﬁ?d SRR Hds to the
pricing information IC Inamangsar which is

si m Itéﬁ“sieﬁedﬁ%h%'é&daﬁ?é@ﬁodé%é\”?sﬁgﬁle"ﬁé%@ W@W‘@ g’ﬂ@éﬁ%é‘?‘?ﬁterd%ﬁ" % ransfers

f r om jghRided datmintbMaderdr e6ciehgspdtion 280 Atentraidetidatver2gand i nformation is
transferred to the updater 270. In subsequent steps information fromthe
updat er can be upl oaded via an interface or docking station 280 to a
cent rpbsxpdh&eartaﬁgea&at WHIEE Rhs Tb&nardeem@eﬁemmimméschhmaebedtreﬂn giebscri bed
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wi tho égselmﬁi{ésr\gigkgt hAHYSh géHeTsﬁﬁ P ESTHRFEWHBH ﬁbée& 18! 6ol e GRIHrbMLs t he

el ectroni cs an he el’ectronechani cal c on may be

oot | s aRTomechagica) MRSBEE o Each SR BOS BoN bt T USHOANIL R T H s o
t hat ;bd%emtéaﬁdtﬁéaaana@é Bé aoma@huamal socthétcthé bandl&an otateeasd sohetesemry.  An

a ant e of this approac char acters
o5 iletS 8 netirisan’ PRLRRENedS of R apPronBE Shet o SAnd bt Bicfs 1o 20t B
t he f cvanacbdrs aarsbe fabricaderhent dlsplay. Fi gures 11 and 13 show vari ous aspects
of the device 300. The seven segnents are designated 302, 304, 306, 308,

310, 312 and 314 respectively. In this exanple each 20 dlsplay I ncl udes
seven{0058] dzigwe <10vétiows aadiepian deyies 30k whish immine fomm ahagevetedipntystem t o

nmake d I [ 8§ k8gmary of the
segmgﬁt&%a@ P@b.reschsamh@ shg& vshb&aag %lﬁ% Bﬂﬁé%ﬁaé 86b. b‘f’hé‘%@ B ana 525

314, | S
r esped®i G]p§|g§;|a§gﬁl?@ﬁ 3p@€.‘lqa éjiq 12 and 3‘[4 respective?y In this exampsle each
20  display includes seven indicators which are manipulated by means of an actuating system to

make up a desired symbol which can be represented by choosing any of the segments 302
to 314.

[0059] The display has two small blocks 320 and 322 respectively which are identical.
Each block is formed with seven passages 324 which, viewed end on, are in the form of a

25  conventional seven-segment display format. The blocks are positioned side by side with a
small gap 326 between them. An endless roll 328 is passed around two spaced rollers 330
and 332. One length of the roll is positioned in the gap. A large window 334 is formed in the
rol. Small block-shaped members 340 which are made of a suitable eleciromagnetic
material such as steel are positioned in the passages 324 of one of the blocks. As will

30 become evident from the ensuing description each member could be replaced by an
electromagnetic dust or similar material. A cover 342 overlies the two blocks and has a
small stit 344 which is in register with an upper edge of the gap 326. A small protrusion 346
which is fixed to an edge of the roll 328 extends through the slit 344.




Each block is formed wth seven passages 324 which, viewed end on, are in
the formof a 25 conventional seven-segnent display format. The bl ocks are
positioned side by side with a small gap 326 between them An endless roll

328 is pa d two spaced rollers 330 and 332. h the roll
IS positi W%’“Q’Wﬂe gap. A large wipdow 334 is for rreg}ief#‘{iﬁ‘% opooﬁ Smal |
bl OCKooﬁa? &E&%P@ém %4(90&4%9@ tfbke @EQQ)fQﬁe 8 WiokRDER akceszz omagnet i c

such

mat e as steel are positjone 3%\ %g ﬁ&e of the
bl oc Retuataghag, fixeddo itha M Whighds sinilan, tBﬁln"? ﬁ'@ Oeﬁ F'Pfg 'E@G’H ?)9?% dach menber
coul @abBalseRindsrefioRimenn Oehﬁcédtmgﬂ@hd drodalsng oitrask,miot ahowratwdichads. A cover

342 overll | regi ster

wi t h SHH ‘awsﬁtf@%&(%&%’ﬂw g Eﬁ'@s&ﬂe ﬁap%tt)r %Stgreurﬁ&%ﬁ\ﬁg%%@y B til“iﬁll s fixed to
ab edigepmitiohdrbovenite éiﬁ&eemaemgs 824 io tghblegks, %qcpltdlr@ztwequwent

2009/ 036474PCT/ 142008/ 000083 11 [0060] An actuator 350 is positioned to one
side of the two bl ocks 320 and 322. The actuator has, fixed to |t a notor
whi clj008d]sTe heinaton aleh asarriss Gevargseta 9fl lRsiremagnetia Gaﬂsg%%r BB% foregthcause

i ne%’és%ﬁgtgef}?&te @gpé@ﬁaeé’&z&dﬂéﬁ-éﬂ acb%é\ﬂgtof' P30 sHoWRdn Eighfed® krheru&:tuasd”lomn whi ch

is sim rack 2 the a can be
noveds jfradhgrJesnecissimias to B’hf‘it'slsgwﬂbg‘ ‘9‘5%3@'“53@ pqsﬂgnggﬁﬁggg&' étages 324 in
the héqeks, according to requirenent. [0061] The actuator also carries
seven sets of electronagnetic coils 360, one for each passage. In one
respect these coils replace the motor 230 shown in Figure 9. The actuator
119 | 1T0082] e WA SPHEX s trangferreal froro tivdapdater 2N e then adtiigiar theQadbuatort Ise posi ti on

SensQl & §6 ﬁogg%tﬂ éhaj@tjl% rg(?&tion%g OLQQI%LI W&%O%H%ZES Wl{eﬁQﬁg %E«flﬁéjthfer om the

updat®@H® YAt Uaror s caused to nove so that it is
posi tactuated stoilkes the peotiusion R46 arbihe raf 328 8 mw@rﬁqth?téh%‘ﬁfﬂﬁ?‘%3%‘§h'%lsu at or

stri ‘%%ﬁvéeﬂ‘%h%ie&l{s%ﬁérp&eﬁféé tﬁé&ptaé”é%i ﬂa@éége%%ldh&néﬂé\fiﬁﬁhé ee\tehategmm wi ndow 334

whi h k
Up.  Hemsb, She SEGFRBTRETPS TRt OGS AR S Rt Jroct aed e hen T
sEl eqld yRriis@NRY gipdsitive bRebgaied serfisecoif |z cabis drierdieedepusitiyely ehlan thea positive
o ngﬁatl v§4§mn@ﬁ palgéaga Qe | \iedgiﬂebg%es s%??'étt'réﬁ?éd%o’iﬁé% hgompmber 340 in

t he ain I's attracted to the bl ock
322. thé toie sabi lis smerglsedenmggtl\@@d theyathiev egoprespnsding h anestier e3Hdnli ng nenber

340 i i gl nnto the
corr eesipcgljoﬁ;%hﬁé?@lgr séd:fﬁln htgr%b%ﬁ%cﬁ%gg%ﬁéz)gﬁ[egg%g?r%g?ﬁﬁmg)?bora%x:mpl e that

t he nfbﬁbbﬁkQZQQS to be formed Menbers in the passages which correspond to
the segment portions 302, 312, 314, 306 and 308 are brought into the bl ock

232 and the renmainin rrenbers r n the block 320. The actuator 350

i 20 t hi9RG3b VieguTR Iqull?égff‘@%'?aé@ed?"'l"’g’@f ?%r@lt\ﬁvfgrﬁ'etdhl“gerﬁ?%sp@ﬁge PirE= %S{Juat or,

wor Ki ﬂﬂcﬁ’b&'résb@'ld)lro%é eegnm'c PérfionsC3025 812, 1314, 306! dndIWB arebroughi inde theot at e andh

the es in the
o o2 soelBY R mstrBE ' kel el o0, 15 tRERo! 38 RARSADES N e

roI | mevetkin ¢hef reperse dinextion.i Whenﬁhls:fﬁnpsn%ﬁeacwm,rwkmm@'aé'éﬁ afrusien t he col our

O & S BIRRL e sd ) Bundb ToleCart e HrBNA IDBrod diby KBATIRE ichrateath] ch ke

portions of a
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segme ?ﬁ&rpﬁﬁé tANS n‘i&ﬂ@ fl’Bﬁll é)rrfeien‘éi' \ﬁﬁld:rf ¥ of téel:o\ﬁtrﬁe‘ungfcolbbletodﬁs cslewt B@haehar act er .

[ 0064 hree exanpl es o a aye be In each

i nst aReEba®40s @@Pga'ﬁn&mfig 'Fé/'iﬂﬁ%@ r%g é°8t"P %6/ 'é%&%r €d and whi ch
IS preg dedny v%ibé& Wwhild ﬁcdtudr@ oireheeroll,Cof far diffieréretramid roedtrastisg mlmnsefatm\{elsat each
position, according.to r . Sy ause

corr eglﬁ%%(?ﬁ rﬁ?ﬁ‘@ﬁ‘m 093* p%ﬁlgl e &L Eln%lpa?é ﬂ‘{" dtl-leh\é;éw\%g%éddets%d?
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[0064] Three examples of the display system have been described. In each instance use
is made of an actuator which is electrically powered and which is precisely controlied to
move to predetermined positions and, at each position, according to requirement, the
actuator is operated to cause comesponding movement of an indicator. As noted the




i ndicators may carry synbols and in this instance the indicators are noved
so that desired synbols are displayed through one or nore view ng w ndows.
In another formof the invention the indicators thenselves are noved to

make up a LI nbol, as is the case with the arr
Fi gures 1&&2‘@@%‘%{0065] An overri dllgg benefit of thgﬂ%ﬂés@ﬁgﬂ t hat,
i n eadidieadye diayeaty syrioisahd at this insa dtod indicatbisyarel moved sb titat tibsiredi spl ay

devi C%?r{ng&&‘ a?@%%g%géé"thkﬂ%ﬂ"%bé' é’? g?ul?&' v%%lldb‘){wnﬁﬁ‘\ﬂé” rlﬁlagigtth% r%%“& fLectrical

supply ro { I'S poOsSsi ore to make up
a conﬁm\@n@msthef @de@ﬁ temscivesare artovad oWRkEI4R 2 fetiredisypbalyas iadheotaspabel .

[ 0066]withihd SHeargaihestishBwh id¥igdrBe1d v@nt i on shown in Figures 2 and 3 an
actuator (electric 10 notor) is associated with a particular display

devi ce. Wien use is made of a track based system as is the case with the
emdi[owq BH @vérriting Hefef &f the ihbentin BRRS Béach ibobiifend aid adtadtordd0, whi ch

I h K, i d f th
di opt SPReaBHNGT oy FE U R IREs o PR, Adkeds cbfBed? FPoBkEans o ng e
act uatangoicgeletiecalisemply o otidea permacent display.plt isr possibly terefdiesp e apsenbl i es
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I nside an el ongate linear casing 250 which is extruded froma suitable
nmetal or plastics material. The sensors on the actuator enable the control
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which the information carried by the dlsplay assembly relates Gaps between adjacent
display assemblies can be masked off or carry advertising according fo requirement. |t is
conceivable that gaps between adjacent display assemblies could be filled with modified
display assemblies which, for example, instead of carrying pricing information could carry
30  descriptive information relating to the goods to which the pricing information relates. The
actuator 220 is moved along a track, not shown, inside an elongate linear casing 250 which
is extruded from a suitable metal or plastics material. The sensors on the actuator enable
the control electronics to identify, exactly, the position of the actuator and, as the actuator is
docked with each display assembly bands inside the display assembly are manipulated as
35  required to update the pricing information.




[ 0069] An advant age of the approach shown in Figure 14 is that the actuator
220, which contains active electronic conponents, is used wth the passive
mechani cal display 5 assenblies in a cost effective manner which reduces

Lhe DveralhoGBhufgl o spiay assembly. [0070] Fioure LochEli@tbss 2 |

further extension of the principles qf the invention.
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[0072] infrared communication between adjacent actuators is readily achieved but this,
nonetheless, is exemplary only for other near-field communication systems such as radio




15di spl ay device. This ensures that the updating data is correctly used to
mani pul ate the respective indicators in the display devices [0075] The
precedi ng description refers primarily to the ability to update pricing

I nf or mat i g to a plurality of goods, for exa in a store. The
pricing i 2‘?8?@3@%3?1 i s made visible custoners. 20 [ %Tzowoopubss possi bl e
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with the systemof the invention. The apparatus 500 includes a user
interface screen 502 which can be touch sensitive, and an 25 interface
keypaldE33 Avsighificent bepefil which iowsitem the dferpsiebitied Prassss isdhatowiien the r ow keys,
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relating to each particul ar product, the price of which can be altered by
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inclu be stored in the nenory and

[0075] The preceding description refers primarily to the ability to update pricing information
relating to a plurality of goods, for example in a store. The pricing information is made
visible to customers.

20 [0076] itis possible however to make use of aspects of the invention to enable a customer
to interact with a data display system which is based on the aforementioned principles.
Figure 16 flustrates a portable device or apparatus 500 which is intended to be used by a
customer, not shown, in an interactive manner with the system of the invention. The
apparatus 500 includes a user interface screen 502 which can be touch sensitive, and an

25 interface keypad 504 with navigation buttons or keys 506. These could be arrow keys,
alphanumeric keys or the like.

[0077] The device includes one or more infrared diodes 508 for communication purposes.

[0078] Assume that a customer, equipped with the device 500, requires further information
regarding a particular product which is associated with one of the display devices which
30 have been described hereinbefore. The associated actuator includes a memory. Detailed
information, apart from pricing information, relating to each particular product, the price of
which can be altered by the actuator, is stored in the memory of that actuator. A customer is




10 extracted by a custoner when required. [0080] If the device 500 is
uni quely associated with a custoner, either because the device belongs to a
custoner or because a custoner enters a pin code or other identifier into

t he devic I s possible for a store to keep tr oner's
& nler et
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evice and later transferred to one of
t he wadabmmsmnicaiondiskor d- keepi ng and managenent services. [0081] Thus, in
general terns, the use of a nenory, at a particular |ocation, to store data
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||@d| CHrQhied gs?; ciMish&Wheh Requiredect ed indicator is then independently novable
the actuator to a selected position. 2. A display device according to

cI aim1l characterized In that the housing has at |east one w ndow (216)
and thego]NHiRe bV .’.(anghmé".iéﬁy afzacibrd with atdilaﬂ‘omat ditearsiecametthodavicel t he

: Bdtfbéiq%isé (C AaHHEREr PRI T RO R A PG o e Rehish o B8, 200 €1 1
device then it is possible for a store to keep track of a customer’s requirements and buymg
habits. A customer could for example purchase a particular item and data on the purchase
15 and the idehtity of the customer could be recorded. This information would initially be stored
in a memory associated with the display device and later transferred to one of the updaters
for record-keeping and management services.

[0081] Thus, in general terms, the use of a memory, at a particular location, to store data
relating to a number of items which are physically close to the location fends itself to an

20 interactive system in which a customer can extract data from the memory and, in the reverse
direction, information on the customer and shopping preferences etcetera can be transferred
to the memory for subsequent use by store management.




4. A display device according to claim 1l characterized in that each
indicator (202) is linearly novable. 5. A display device according to claim
1 characterized in that each indicator includes a 15plurality of synbols.

6. A display device according to claim*| characterized in that a plurality
of the indicators are manipul ated to represent a chosen synbol. 7. A

‘di spl ay device according to claim1 chéracterized in that each indicator
(70, 202) is novable along a defined path, in a controlled way, to present
a chosen s for 20vi ewi ng, through a wi ndow. 8. A display device
.accordi ng aim1 characterized in that indicators (70, 202) selected
froma designated -plurality of indicators are noved to make up a chosen

3 Splay evi oo ST Ses (10 Afch ifef EHBGE(rA), Eplioly ibkpuiR iRl 1, o'

di spl ay devi Ce"[aﬁlf%(éor dj 6}3* aim1 characterize at or

i ncl udes a 25p ﬁ"ﬁé theJioksing. GRicingally oparable getugkor (62} ansta eontrolesct
engagenment wi t (40} Foe cartrblling aperatiod 6f theawastendhatictelifsd iR tHat b QEAOR(B2) B 2 :
predet g m ned 5ty : ed . Lpdi Ll N
response to thgﬁgﬁé@%ﬁ%ﬁggsﬁ% e%e%?btgﬁﬁg@geﬁg%bﬂwﬁg%%&wso t hat
at |east part 8F then indersgdentlyimexable by e aetustenteaselededpesipe wi ndow.  11.
A data display system (10) which includes a data store (22), apparatus (16)

ad f - . I ) arat
Sel eot ed 5 om APy b dcllioliR 18 oBlr0f Endiftedbald B Reie Ros A et oy e
In that Lt i ncPRRIwBde @éé&ﬂddh%w#ﬁmﬁd%ﬁ)i%mavm%@sﬁabﬂdeaﬂ pitiong devi ce

(18) accor di ngthieindivamisard visibid thiihahd wihdbw. esponse to data transferred to a
respecti ve display |ocation the respective actuator causes novenent of at .-

| east one selected indicator (70) to Splay information from 10t he data

st ore10123. A dAtcisplay sigvies, acopriingnto antaim rid chegpctenized i thatldachtindidatedr {70) s
characterized jotibddfi mbiableNCl udes a portabl e apparatus (16) for
transferring data to, and for extracting data from the data store, 13. A
di spl ay arrangenent which includes an el ongate housing (250), and a
plurality4of AWisgliay pgéwoe. aceardiagitd iclan ( 2h&hctamed Whitaheach isdieataqeeniiged in
that the di splip¥adf gibi es are positioned at spaced |ocations along the
housi ng with each di splay assenbly (218) including a plurality of
separately novabl e indicators (208), and In that the arrangenment further

i ncl udes &n eledisplacdevicy acqadimioe!shf 1 bhbEttelzed &) thudeaeh indkaldPimaloles 4 €l ati ve
to theshousi ngpIJranoﬁFrhﬁb?é ed display assenbly, and a controller -for
controlling ] _ . '

6. - Adisplay device according to claim 1 characterized in that a plurality of the indicators -
~ are manipulated to represent a chosen symbol. .

7. A display device according to claim 1 characterized in that each indicator (70, 202) is
movable along a dsfined path, in a controlled way, to present a chosen symbol for
20_ viewing, through a window, : '

B. A display device according to claim 1 characterized in that indicators (70, 202)
selected from a designated plurality of indicators are -moved to make up a chosen
symbol and indicators which are not selected are blocked from view.

8. A display device according to claim 1 characterized in that each indicator includes a
25 plurality of formations (88, 214) for direct or indirect engagement with the actuator,

10. A display device according to claim 2 which is characterized in that it includes a
. receiver (46), which in response to an exiernally transmitted signal, causes




20o0peration of the actuator whereby each indicator of the selected display
assenbly is then independently novable by the actuator to a sel ected :
position. 14. A display installation which is characterized in that It

I ncl udes at |east two display arrangenents (400, 402), each display
arrangenent being according to claim 131 whérein the el ongate housings
(250) are positioned horizontally In I1e or vertically 25spaced apart so
that the actuators (220) of the display arrangenents are novable to

regi stering poshvp@eRt of e aghuater {§2) 10s7 eredeleminasiRostion aiihe seledded mdicgemher . 15,
A shel f (404) fand the Gc@BbR in réspbnsthioCihe! NORGse: mevkment oh i sdisttey upper

Thel udes. a d s S1ieoR pd BRket Fekbalof B spRBSy Hikeith 4 N0 BeABh Bleiiibel o) ongat e
housing (250) is fixed to 30the front edge and is of substantially the sane
length andiqhei ghbiaidispR§ LML (16 8fich includes & data storé (22), apparatus (16) to :
5 transfer data from the data store to 2 dfsplay location which is selected from a
plurality of display locations and which is characlerized in that It includes at each-
display locaticn at least one display device (18) according to claim 1 and wherein in .
response to data transfemred to a respective display location the respective actuator
causes movement of at least one selected indicator (70) to display information from
10 the data store. '

12. A data display system according to claim 11 which is characterized in that it includes
a portable apparatus (16) for transferring data fo, and for extracting data from, the
data store, ~

13, A-display arrangement which includes an elongate housing (250), and a plurality of
15 display assemblies (218) and which s characierized in that the display assemblies
are positioned at spaced locations along the. housing with each display assembly

(218) Including a plurality of separately movahle indicators (208), and in that the '
arrangement further inciudes an electrically operable actuator (220) which is movable
- . relative fo the housing to a selected display assembly, and a controller for controlling
20 operation of the actuator whereby each indicator of the selected dispiay assembly is

then independently movable by the actuator to a selected position. '

14. A display installation which is characterized in that i includes at least two display
arrangements (400, 402), each display arrangement being according to claim 13,
wherein the elongate housings (250).are positioned horizontally in line or vertically

25 spaced apart so that the actuators (220) of the display arrangements are movable to
registering positions for data transfer from one actuator to the other.

15. A shelf (404) for a display rack which. includes a body with a planar upper surface
| (406) and a front edge (408), and which is characterized in that It includes a display
arrangement according to claim 13, wherein the elongate housing (260) is fixed to

30 the front edge and is of substantially the same length and height as the front edge.




