; XYe3eniin) " (67T8= DI SPLAY UNITS Field of the Invention The present
i'nvention relates to display units, and in particular to display units for
di splaying two or nore consecutively changing i nages to be viewed by a

vi ewer. Background of the Invention Milti-inmage display de\/mwwmmnlm’H‘Mlllous
ki nds are known. Such devices are used for advertisenent, i

pur poses, providing directions, ganes and many ot her uses. Thesessdevi ces
usual ly contain prisns revol ving about their axes, or alter i

devi ces projecting novies in a closed cycle. All such devi c@@ﬂ,‘”ﬂﬁmmﬂmm
require a substantial anmount of electrical power for their ' nce

requiring connection to electri %ﬁgﬁwp@ﬁ%her nore, such devi®es* are of

necessity of a substantial size, | ative conplexity of the
required drive nmeans and other parts thereof. The basic optical principle
of displacing a conplex lithographic print relative to a lenticular |ens
array hasppgagnfrénethvés@snt he prior art, e.g., U S. Patent a494, 445, which
di scl oses general know how for alternatively displaying several inmages.
However, to date, this know edge has not been properly utilized for
advertisi ng puilhegessentmvention mlaesatondisglayounits, dndam particulft to displey

di splay to be used in shopping centers and other |ocations, which is

capabl e otinitsfien displaping fde pe mesacopsesptivelyf ghanging bnagesite ke visweddiyed to
shel ves, and which will present information regarding the products to be
sol d. SuchY¥Wtspl ay shoul d be self powered, nanely, free of any connection
to the mains. It nust have the ability to present high-resolution inmages at

a w de r e Lew | es, sonetinmes on both of its sides, for
viewing b aSEQg?'Vgé gi’gﬁ%ﬁ%\ge g fromdifferent directions. Mintenance
considerations require an operating period of at least 3 to 4 nonths

wi t hout batt er wileiPinaR S lay EB¢ices¥E Vil GisKindE afAkIRSVALSLch AcfRed hie
repl aceabl e by an unskilled worker on site, without any difficulty. The

di spl ay unisé¢d sdroadvertisemerst! iresftfuetibnalepurposest ipeovidingldirections; gameshand d not
exceed the price of the products) it pronotes. Summary of the Invention It
i s t her ef orasyaothepadesbj lglmsedfevucw@ wiueHEneontainepitisras revolying abeutathsimpl e,

consecut | 5ty O RIS vEas PRPBRURESBPUE on ¢ riied B dosl Rem -

require C%Q\r/]i%gé,i ngger?lrgaltlirnie e lsug?tiarrllt?al amount of electrical power for their
operation, hence requiring connection to electrical mains. Furthermore, such
devices are of necessity of a substantial size, due to the relative complexity of the

required drive means and other parts thereof.

The basic optical principle of displacing a complex lithographic print
relative to a lenticular lens array has been known from the prior art, e.g., U.S.
Patent 5,494,445, which discloses general know-how for alternatively displaying
several images. However, to date, this knowledge has not been properly utilized
for advertising purposes. There exists a need for a dynamic, multi-image display
to be used in shopping centers and other locations, which is capable of
functioning independently when affixed to walls or attached to shelves, and

which will present information regarding the products to be sold.

Such a display should be self-powered, namely, free of any connection to

the mains. It must have the ability to present high-resolution images at a wide



It is a further object of the present invention to provide a display unit
for displaying a nultiplicity of small or |arge consecutively changi ng
i mges, which is capable of operating over an extended period of tinme and
i.s powered by an independent power source. It is another further object of
the present invention to provide a cost-effective advertising display in
whi ch the message to be projected is easily replaceable and may be changed
by an unskill ed nmai ntenance attendant having no technical background. In
accordance with the present invention, there is therefore provided a self
powered display unit for displaying at | east two consecutively changi ng
i mges to be viewed by a viewer, said unit conprising a housing, at |east
one wal | pBNEE A VISWinEANBlesssHBCHEPN QN PRHEOLILS Sides, o5y 1e¥ing byedhsersis es

rear fac

ce

having a | enticular ffrogch.ftacebéa‘nd a flalgj/I > e, a(it1 | east one

di sphgcsﬁflﬁ’éot: : ém; f,ergr}} f%r’i‘PP%I I aEﬂ SRance; epst efia%%‘sr Fe&“;‘?fi g‘ibloiscra]d
the T ocal PRRGIE Bpibd b aELARE S I bfl’ ERhon Bhngry’ ripiiyy e 10
consunpt i pﬁhvept?stiﬁ%@’e]:ﬁi’@sargﬁgt Eﬁemg{gﬁplﬂ%@a@ef% fxxlﬂ’%‘sl?@ﬁﬁ%bﬂkef“oﬁpéi ci ng

the indicia carri or-a di stance east eq ing the distance bétween
two adj aceptthb@niisdificdlie The aysplahenit Bt coutlelffedtive;bia slRECHWoRRY 1 n
connection with cértain preferred enbodiments with reference to the

fol | owi ng itd tass shaildwnet Exceedahe poict lndthe prodaygt(beit poomofes] | y under st ood.
Wth specific reference nowto the figures in detail, it is stressed that
the particulars showm are by way of exanple and for purposes of
iIIustratiSlemm%‘O’lﬁsﬁh@rInUﬁn%/lﬁE preferred embodi nents of the present
invention only, and are presented in the cause of providing what is
believed to be the nost useful . apd readily understood descri.ption of the
ri nct plesand L ontBRtion S duped BBst SFH PredSlinghath, i RFViRE s dTablen,
attenpt is; g t t t Al of .. NV, §,0R, i re detail
than |5 noBoeadh, My SHE wises, OF hacy ChrhclBiesy R R B of e

descri pti ofhnsedifively ;d%rﬁlmngr@%fmsm KeQuBBR ahfipes tahd QOEE n%ﬁsiﬂeté@ﬁei n the

art how the several” forns of the invention nmay be "enbodi ed in practice.
Bri ef Descgdnpettdsh @f elet@icht mainsgs Fig. 1 is a cross-sectional view of the

unit according to the present invention; Fig. 2 is a front view of an
indicia carrier_ for displaying changing inages in ) ) _

It is a further object of the present invention to provide a display unit for

displaying a multiplicity of small or large consecutively changing images, which

is capable of operating over an extended period of time and is powered by an

independent power source.

It is another further object of the present invention to provide a
cost-effective advertising dispiay in which the message to be projected is easily
replaceable and may be changed by an unskilled maintenance attendant having no

technical background.

In accordance with the present invention, there is therefore provided a
self-powered display unit for displaying at least two consecutively changing
images to be viewed by a viewer, said unit comprising a housing, at least one wall
portion of the housing being made of an array of linear lenses having a lenticular
front face and a flat rear face; at least one displaceable, light-weight, substantially

planar indicia carrier disposed inside the housing at a distance from the rear face



accordance wth the present invention; Fig. 3 is a front view of the unit,
displaying the letter A, Fig. 4 is a schematic side view of the drive neans
and an eccentric attached thereto; 4 Fig. 5is a frontal, partially
cross-sectional view of a display unit, incorporating ' and showng in
detail the drive neans for actuating an eccentric simlar to that of Fig.
4, Fig. 6 is a cross-sectional view ofya further enbodi ment of a display
unit according to the present invention; Fig. 7 is a partial, frontal,
cross-sectional view of the display unit and a fitting for attaching it to
a shelf; Figs. 8 and 9 are frontal and cross-sectional views, respectively,
of a display unit according to the present invention and incorporating a

cl ock; Fi gt mawd egnalling the éodal dengih oh bt lonsess apd et high&fficicaos, loweenssgt i vel v,

f furth mbaodi t of di spl it i ti lock; Fig. 1 A
s an enl AQGSHTAEDR; PaGEVIRErEPdtHC. GHES (RPN 16 RETAMIFHIFRiSPIacing iy 12
iIlustrat . praduci t ] t.of t i ndi ci ier;

Fio 10| SOGUEFRRRE o & OrgeRedbarr aar AN g IS fisdind Ferl be B i ehEnces
having a QLOSS oT¢Rd htggy'conf ormng with that of per se known Fresnel |enses;

The invention will now be described in connection with certain preferred
embodiments with reference to the following illustrative figures so that it may be

more fully understood.

With specific reference now to the figures in detail, it is stressed that the
particulars shown are by way of example and for purposes of illustrative
discussion of the preferred embodiments of the present invention only, and are
presented in the cause of providing what is believed to be the most useful and
readily understood description of the principles and conceptual aspects of the
invention. In this regard, no attempt is made to show structural details of the
invention in more detail than is necessary for a fundamental understanding of the
invention, the description taken with the drawings making apparent to those
skilled in the art how the several forms of the invention may be embodied in

practice.

Brief Description of the Drawings

Fig. 1 is a cross-sectional view of the unit according to the present invention,

Fig. 2 is a front view of an indicia carrier for displaying changing images in
accordance with the present invention;

Fig. 3 is a front view of the unit, displaying the letter A4;

Fig. 4 is a schematic side view of the drive means and an eccentric attached

thereto;



Fig. 14 i's a cross-sectional view of a display unit including the array of
I'enses shown in Fig. 13, and Fig. 15 is a cross-sectional view of a display
unit in which the array of | enses shown in Fig. 13 is an integral part of a
hol | ow, extruded panel. Detail ed Description of Preferred Enbodi nents Wth
reference to Figs. 1-3, there is seen a display unit 2 for displaying two
or nore consecutively changing inmages tp be viewed by a viewer even wi thout
noving the line of sight. Unit 2 is conposed of a housing 4 having a front
face 6, constituted by an array of |enses 8. The |lenses could be arranged
to forma horizontally extending linear array as seen in Fig. 1, or
alternatively, can constitute an array of a honeyconb, spherical, or other
arr angenenkig. 5 i5 aBshital] pasiadlyarosmsaojionabwiews ata displanend, incomparating

di sposed a light-weight indicia carrier 10. The indicia carrjer, 10 is in
the formof a sHeethoyringiin detil Bgcdrre mgpnsoforiactialingranceecentiifoHMARE &0 ar e
printed indiciﬁéip manner per se known, e.g., fromU. S Patents a 100, 330
or 5,488,45 |, O9f %eFﬁhg’other met hod. The optical principle on which such
met hods aFF\gJ?gsS?Q z{%r&g-ese bhlt Yiel? dfageiiu‘ffh%} R0 GRERNO ST Qfdigﬁﬁgnﬁﬁitt' ple

i mages printéd on the surraces) of sem -transparent or substantially
transparent i ndicebadifghé HRS preSentIvéntiBnai mal di spl acenent thereof with
respect to the array of lenses 8. The indicia carrier 10 nay be easily

repl aced wWigh7anatpagtial, fbmalarosasdctienabyiepudf thedlisgiay aaitrandra fityingofor s ot
11 and slipping in a replacenent carrier. This can be acconplished by any
unski | | ed per saattachingsiéemaishelfj gs. 1 and 4, unit 2 further conprises a
conpartnent 12 |ocated at the bottom part of housing 4, which_ conpartnent
accomodat Eigse$ ead 9 araifrantplard expsstsectiongb yieavs1 1espgotivelyanf a ¢isplay units 16.
The details of consfruction of drive means 14 will . K be described

herei nafter. ORGOIHDS (& ihespreaentipyention and iREUPORng2 6I0CKi ¢ 18, seen to

oot o eaERF abl 1 Fro P BRI Rt R EDS O 5D 1S
| ocat ed, ther ebéiﬂﬁ@d{ﬁ{eggow%isgﬂé}t Qﬁfi‘t%j&ﬁp&%ﬁﬁ% aldd§ci:ndicia carrier 10 to

make contact with the bottom a groove 24 provided al ong the

ci rcunt er epige 1 28 i0hn eglaegdd d@ailéd view of gk ehlirckdigoetiby isFRpansed within
groove 24, but it is prevented fromslipping off eccentric 18 when the

| atter rothiges2 ilResteates agamenoducifg g.stepwistmoseinens hbthe iadicimoarrier;ew of
eccentric 18, on which, for illustrative purposes, there are drawn the

| onger radiigs R i3 asehematic serops-sectiondl vigwref anperayi off bpessdensssthaing ahi ch
constitutes the displacenent, distance of i.ndicia carrjer : tionally,
eccentric 18 i schﬁﬁr‘g‘?célﬁ’QcP%itf?W“&g WIgh that g penge KIQNB éﬁsr‘&tgﬁ@%{he peri phery

at shorterg.radi R~ of i i 1,§5:.1.0,.C0 r e sone
of the i ndie 1 dhe riost SERIER h r AR L b8 b e R BE TGRS
direction. A tilyeqs i stration of the invention is shown in Fig.
5, illustrati %hgb‘ﬁﬁ“ lgug?’négddi, indicia carrier 10, guides 30, 32 for

gui di ng t heighogeigentrask-stordidiiewofc@idisptay uaitdnewhivhi theCarkBy ofNedses
circunference of which indicia carrier 10 rests. Al so shown is the

hi gh- ef fi ci encyshomowindrigr §¥ icammtegral part df iavhwllowg extrided panglot at i ng
eccentric 18, including electronic oscillator 34 powered by battery 36 and
connected to el ectronagnet 3 _8 havi ng two ferromagnetic arns 40, 42. Each

of the frdeet@lgd Rescaintionof Preferred Epthadimeatss an arnmature 44, 46,
surroundi ng but not contacting a magnetic core 48, directly or indirectly

coupl o L0t ang IR ghageal 501 T ket S0 ROEHRETH 5,00 g °
ceoent T S APl LR tiding SREOR 1% ARl S ABhB ke
grooved Ci\ifﬁH(’Sﬁteﬁxj%Oﬁ%ﬂfgr gﬁ§ gffﬁsﬁ@g e 288 selest abRvsing Phabd 4 R ~

and R~ of eccentric It . ed such th the total ilnear .
di spl acenefapntoface BdceniteRuriyein dQay Bf ldigey BWTHE RACedeOMINAE Chrelinged tth ONS
will be a distance at | east equal to the distance D between two focal |ines

of two adjfacmre hbensslly extanelihg hinedrearddyr ec s¢amninoFigdils pr attermaitvelyTlcen

di spl acenent of indicia carrier 10 by such an anplitude wll effect a
consecut i VNS Ay agay ha hansyeempofphedical of RENSr 32BEaMERY ri er' s surf ace.
As indicia carrier 10 is of mnimal weight, and in view of the efficient
drive neans descri bed above, which uses energy only during the relatively
short duration of the pulse generated by oscillator 34, the power required
to operate the unit is also mninmal; thus, the unit can operate over
extended periods of time without requiring a change of battery. Naturally,
the unit may al so be powered or aided by solar cells.



While in Figs. 1-5 there is illustrated a unit displaying i mages on one
side only, ~ Fig. 6 illustrates an enbodi nent in which the changi ng i mages
are displayed on two opposite sides of the unit. For achieving this, all
that is required is to provide a second array of |lenses 8 on the other
face of the unit and to provide imges on both surfaces of indicia carrier
10. O herwise, the structure and operat¢on of this enbodi nent are the sane
as descri bed above with reference to Figs. 1-5. Fig. 7 illustrates a
cross-sectional view of a split housing 4 fornmed with a suitabl e opening 54
whi ch engages fitting 56 for attaching unit 2 to a shelf, e.g., a

mer chandi se display shelf in a supernmarket or departnent store. Fitting 56
i s designed to Belindi tha estatidnaryi Brost ~fasenifecthese 6 tmoushly Zispeded aore
rigid conngction to a.sheaf, to aypid hreaking if.the unit is,accidentally
bunped by 4Stia¥sie tglr&a@ﬁmﬂerow-miﬁﬁémﬁcrﬁrf@mgreiéEﬁ & SRR QTom slifet REen
fitting 56.and _unit IS hi exed by neans,of an. ar .engagi ng the

openi ng SATERARIBe PrEREr 5 BFREs IR DR T i 6 B0 gh AR e AL
achieved b of ,a ak{&c t 2nFl il rat.e
enbodinent%??ggaﬁtif%tié%ﬁ&F%Sd%§%$§§§ﬁ95$3gfbgﬁ%4§%é§&npkﬂﬁbé% igﬁﬁfn

conj unct i oReodh 'Ph.&bﬁﬁi‘al a{ﬂ:ﬁﬁiﬁlb font whicht diRBemeRBas iafeBhsed i§ the 'aHﬁitH?ed In
Figs. 8 and 9, and shows clock 62, operated by means of standard clock
novenent 6Géakk spsibkd chclsiaie oifietheotmiltipie4imdgasnpiinted bhuthepsofach(£)g off

conbi ned clock and changi ng display unit. Qoviously, the clock of Fig. 8
can al so ksemi-tdingpagint ciroskhstantiallyetraespanent emidoda nmamtier i10] byt paméndmiah Fi gs.
10 and 11, the changin disﬁlays are positioned behind the clock face. Such

gl ng
posi t i oni nésplaesmentthereob sy renpedpe the away of leapetk 62 and changing of the
di splays on indicia carrier 10, by means of a common drive neans 14. 8 As

econds shaf'i 1118 BREGRRGHCAH] TS e f RS SRBRh STRIEE by ol o
o “more o PONFIEIRE ARReebacor MO g 18 RIERANR BRBECTRUL P 20

r2, r;, ascaedd ackenipMIRed 89 4 9%5@91633,@@0%@ curvature to the adjacent one.
Al so shown is a camfollower in the formof a roller 66 nounted in a fork
67 fixedly attached to indicia carrier 10. It is clear that when cam2 8
rotates in the AsrseetiianFigh. dr amdv4A, urtih@ funthesr c@ifipriédsl a sdomipartroedti b al ong
curvature r, . Since curvature r, is concentric with shaft 16, carrier 10

wi | | remailacaiedt atother potiomi partodf dwousdg #ogdriplercampdrtmentr pecommodates
lifted ontq the next curyature rZ by the ranp 29, fraom whi poi nt the
roller 66 qtrlcalébov@pwerfé@rweuﬁms {4 naying gh éaltaﬁlfc@lﬁo‘\r'g; @I}‘et q%éalﬁfefa? r anp
29 onto the n .curyat.ure r3 kch I he.llicia. c |.er . wi ||
have reac hceo&lsffﬁéu%)grﬁﬁﬁ]egp%etﬂsalefe%\“ﬂtb_e %gg%ﬁ%‘%ée’fer‘fiﬂﬂeﬁu O@Eﬁ"bﬁxbsrl 26 r;,
roller 66 wild:.d t Hre T, g, t (AT : Lhsat, i

| ower nost ﬂé%’ilenlts. ﬁ@ﬁg&éﬁa% t% E%ééﬁ 1gsl%t’ hsg: 8%% y&@tﬁ%?ia:qg&ﬁ%égtlﬁgﬁg' gh llt1 rﬁg%
ranps, andygMibh dfUthe BeripHerPrdf Whld iOArahgdd $o Prdfekt Ifto! tHeOcRarBb&PYH S€
rise of indicia carrier 10.” Such a camis particularly useful for |arge

di spl ay unwitbinolhiehviedidia oarriee 19 iddoaditd, tesbanaasingyhe bettoheedgenz2 of si ght
does not greatly deviate fromthe perpendicular relative to the unit. The
pr epar at i dhe efdiciadeartiar d&rtoi make doneasti svitr et bettamrefcy groawe 24 pravidgdi n t he

di mensi onal rel ati,onship of indjcia par ters and.the pitch of the array
of the | erdd@’g thwr%l@%ewc‘&cﬁpﬁegﬁen Tl Gardes, 1 QT uaparted vaHhan |

di splay units, ist, gannot. possi bl e reali.zed wth large, units,, b use of
Movi ¢ abl xRB T8 L5 BRERme 25t  ARREE et ebrontFE Y, SRS R LS © Uhe
effects oﬂoﬁﬁﬁyerature fluctuations, etc. Although in principle such

probl ens cou be alleviated by increasing the width of the |linear |enses
of the array, such a step would have serious di sadvantages of its own: 9
1) As increasiRéfefrivey Wott fo Pfg. |9, NRéke MO a FRItRAEW 6F EERaEIS S8 bRN by a
circular arc, automatically also increases the |ens thickness, arrays of

| enses of winichedsedlwtidtive vaithdsdie tigeyarbeddwnatitk |@Rs eqdient Ry anéxhensi ve.
2) The corrugated surfaces of the array produce highlights and glare, which
i nt er f er e shotthr trhdiugi B4, bihei differtneeh betweape whitle coasetusdss thep dispdademeahtist
deposition, A solutjon to the above problens is provided by the array of

| enses deplistaper jof mdigia cargendd. 10ptonalyargoggnirie d@nist furnishgdpyith a
co- pl anar, advantageously internal groups of |inear |enses having a
cross-section conformng with that of the per se known Fresnel |enses, each
group consisting of a central, substantially cylindrical |ens, flanked by a
nunber of quasi-prismatic |inear |enses (quasi, because, strictly speaking,
the slanting surfaces of these prisns are parts of cylindrical surfaces).

~ . -0 T = o I - o 4 a1 -~



It will be evident to those skilled in the art that the invention is not
limted to the details of the foregoing illustrated enbodi nents and t hat
the present invention may be enbodied in other specific forns w thout
departing fromthe spirit or essential attributes thereof. The present
enbodi nents are therefore to be considered in all respects as illustrative
and not restrictive, the scope of the |@vent|on bei ng indicated by the
appended cl ai s rather than by the foregoing description, and all changes
whi ch come within the neaning and range of equival ency of the clains are
therefore intended to be enbraced therein. 11 WHAT IS CLAIMED IS 1. A
self powered display unit for displaying at | east two consecutively

changi ng iweighs 28 didposvd ebeut thy periphemeat sheredradiig Rgahppugpasg ofavtiiobsi ng,
at | east one wall portion of said housing being nmade of an array of I|inear
| enses havwmgha ket |C©unmbalﬂm¢€t sbase Oénglea indigta camierisadigight upeasitsone
di spl aceabl e, ght -wej g substantial ly planar indicia carrier conprising
r epl aceabl‘élSPllaF‘?ﬁlém @ﬁh%ppwagcbégé@ﬁ%m de said housing at a distance from
said rear face at nost equalling the focal length of the |lenses; a hlgh

eri odi cal Iy aAphdietraoal HBiaich of i AR Souithie: . MR EupE"
gqua' ling 1ﬁh6h§lhg!1&%n&aef ef 1, @ﬂg@&@@tsi eS&adRe tﬁ@'rﬂo%xﬁ?rﬁ Hg sai d
rrve nean I‘ coup toacam ap tron o botto

edge of Sai'nﬁwli‘%&ie? &R édcehtrid 18, 8bthel difbuhﬁ@ién)éefdf‘iﬂhﬂéhqwbﬁhcédrﬂ% 20d
bei ng supported by said cam 2. The display unit as claimed in claim i1,

glherT ﬁ' n sajegtsi Pds6sRowals tt&rhlgﬁ -dfficiehey flowemet gy comungsteabdevé Meanmoi4 sheet .

e display unit as clainmed in claim1, wherein said notor is an

el ectri ¢ nor cotafingeceehttig 18, srmladmgald:ctmnmanggﬁen@r 34 powered by battery 36
and connected to electromagnet 38 having two ferromagnetic arms 40, 42. Each
of the free ends of arms 40, 42 is configured as an armature 44, 46, surrounding
but not contacting a magnetic core 48, directly or indirectly coupled to
transmission gears 50, 52 for driving eccentric 18. Each pulse emitted by the
oscillator effects a 180° rotation of core 48. The eccentric’s contour is such that
its rotation is translated into a linear displacement of the indicia carrier 10, which
is freely supported on the grooved circumference of the eccentric, as described
above. The radii R, and R, of eccentric 18 are calculated such that the total linear
displacement of indicia carrier 10 in the upward and downward directions will be
a distance at least equal to the distance D between two focal lines of two adjacent
lenses located in the direction of displacement. The displacement of indicia
carrier 10 by such an amplitude will effect a consecutive display of the images
formed on the indicia carrier’s surface. As indicia carrier 10 is of minimal
weight, and in view of the efficient drive means described above, which uses
energy only during the relatively short duration of the pulse generated by
oscillator 34, the power required to operate the unit is also minimal; thus, the unit
can operate over extended periods of time without requiring a change of battery.

Naturally, the unit may also be powered or aided by solar cells.



1? 4. The display unit as clainmed in claim1, wherein said notor is an

| mpul se-driven stepping notor having a shaft. 5. The display unit as
claimed in claim5, wherein said inpulse-driven stepping notor produces

i mpul ses and each of the inpul ses produced by said inpul se-driven stepping
notor rotates the shaft of said stepping notor by 180. 6- The display unit
as clainmed in claim5, wherein said shaft rotates at a speed between 2 and
4 r.p.m 7. The display unit as clainmed in claim4, wherein said can is an
eccentric. The display unit as clainmed in claim4 wherein said camis
provided with a peripherally di sposed wei ght to counterbal ance at | east
some of said indicia carrier's weight upon its displacenent in the upward
direction. 9. TW&ildiishligsy luhitherads dmmmi a ungl displayingvimages ensuiedsidedi ci a
carrier is sem-tr arent or substantlally transparent so as to all ow
light to ﬂ%rg F fes anTembadupsnty m,ivhichs tha hAREIngn TERgRSmate

\égg[]flngdgi ol By 67 o ésé?é%@ésmiﬁ%ﬁgéiﬁtﬁ%ﬁcm?@%% Al b Baed ™
mmges on S PER SReRad)afify 01°1eRh4EE B S| it BRECOE ke RBARY i m 1,
wher ei n S%Jgg Elgtlﬁ]ag@s o lf’&ﬁrs&f‘)a@é ﬁcglmnnaggaﬁ-nfep r paf b'tl?%!r{lg%et hBe Yithbrupot O a

shel f. display unit as c i'n claim érein said uni

i's in the gna@rdpepdtich 6f BiKembblintertt A e intd &cledcaided abdve With fbférehay unl t
as clainmed in'claim3, wherein said camneans is fixedly

to Figs. 1-5.

Fig. 7 illustrates a cross-sectional view of a split housing 4 formed with a
suitable opening 54 which engages fitting 56 for attaching unit 2 to a shelf, e.g., a
merchandise display shelf in a supermarket or department store. Fitting 56 is
designed to facilitate a flexible ‘connection with unit 2 and a more rigid
connection to a shelf, to avoid breaking if the unit is accidentally bumped by a
passing customer or worker. The flexible connection between fitting 56 and
unit 2 is achieved by means of an arm 58 engaging the opening 54 and held
therein by friction. The more rigid connection is achieved by means of a metallic

bracket 60.

Figs. 8-11 illustrate two embodiments for utilizing the display unit of the
present invention in conjunction with a clock. The first of these embodiments is
illustrated in Figs. 8 and 9, and shows a clock 62, operated by means of standard
clock movement 64 disposed inside the housing 4 of unit 2, thus providing a
combined clock and changing display unit. Obviously, the clock of Fig. 8 can
also be a digital clock. In the second embodiment, illustrated in Figs. 10 and 11,
the changing displays are positioned behind the clock face. Such positioning
facilitates both the operation of clock 62 and changing of the displays on indicia

carrier 10, by means of a common drive means 14.
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roller 66 mounted in a fork 67 fixedly attached to indicia carrier 10. It is clear
that when cam 28 rotates in the direction of arrow A4, the roller 66 will start
rolling along curvature r;. Since curvature r| is concentric with shaft 16, carrier
10 will remain stationary until roller 66, together with carrier 10, are lifted onto
the next curvature », by the ramp 29, from which point the roller 66 will “dwell”
again until it is lifted once more by the next ramp 29 onto the next curvature rs, at
which point the indicia carrier 10 will have reached its maximum displacement.
Reaching the end of curvature #;, roller 66 will drop onto curvature r;, with
carrier 10 again at its lowermost point. The cam thus has three “dwelling”
portions and three ramps, and will turn a uniform rotation of its shaft 16 into a
stepwise rise of indicia carrier 10. Such a cam is particularly useful for large

display units observed from considerable distances, where the line of sight does

not greatly deviate from the perpendicular relative to the unit.

The preparation of indicia carriers demands great accuracy, particularly in
the dimensional relationship of indicia parameters and the pitch of the array of
the lenses. While such accuracy is definitely achievable with small display units,
it cannot possible be realized with large units, because of inevitable cumulative
errors in the preparation of the indicia carrier, the effects of temperature
fluctuations, efc. Although in principle such problems could be alleviated by
increasing the width of the linear lenses of the array, such a step would have

serious disadvantages of its own:
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1) As increasing the width of linear lenses, defined in cross-section by a
circular arc, automatically also increases the lens thickness, arrays of lenses of
increased width would be very heavy and. consequently, expensive.

2) The corrugated surfaces of the array produce highlights and glare, which

interfere with the visibility of the image. They are also prone to dust deposition.

A solution to the above problems is provided by the array of lenses
depicted in Figs. 13 and 14. This array is constituted by co-planar,
advantageously internal groups of linear lenses having a cross-section
conforming with that of the per se known Fresnel lenses, each group consisting
of a central, substantially cylindrical lens, flanked by a number of quasi-prismatic
linear lenses (quasi, because, strictly speaking, the slanting surfaces of these
prisms are parts of cylindrical surfaces). Because of their large / number [in the
case of the linear Fresnel lens, focal length f/width m (Fig. 13)], this type of lens
offers a relatively large width (e.g., 40 mm) combined with a reasonably short

focal length.

Fig. 13 is a schematic representation of a display unit using the
above-mentioned array of quasi-prismatic linear lenses. There is seen in Fig. 13
an indicia carrier 10, located at a distance f behind an array 84 of the
above-mentioned lenses. Array 84 is comprises of a plurality of groups 86, each
group consisting of a central, substantially cylindrical lens 88, flanked by a
plurality of linear, quasi-prismatic lenses 90. Advantageously, array 84 is one
integral whole, e.g., produced by extrusion or embossing, although it can also be
built up from several parts, particularly for large display units. As can be seen,
the surface facing the viewer is completely smooth and is far less subject to

reflective and glare phenomena and dust accretion.
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Fig. 14 shows a display unit in which the array 84 of Fig. 13 is produced
by extrusion and is provided with ribs 92, which both stiffen array 84 and prevent
indicia carrier 10 from bulging. Carrier 10 is moved up and down, as indicated
by double arrow B, by any of the previously described means. The display unit of
Fig. 14 can also be provided with a light source, such as a battery of fluorescent

tubes 94.

The unit of Fig. 15 is similar to that of Fig. 14, except that array 84
constitutes the front surface of a hollow, extruded panel, the rear surface 96 of
which is connected to array 84 by means of ribs 92. This embodiment is thus

exceptionally rigid and is therefore suitable for very large display units.

It will be evident to those skilled in the art that the invention is not limited
to the details of the foregoing illustrated embodiments and that the present
invention may be embodied in other specific forms without departing from the
spirit or essential attributes thereof. The present embodiments are therefore to be
considered in all respects as illustrative and not restrictive, the scope of the
invention being indicated by the appended claims rather than by the foregoing
description, and all changes which come within the meaning and range of

equivalency of the claims are therefore intended to be embraced therein.
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WHAT IS CLAIMED IS:

1. A self-powered display unit for displaying at least two consecutively
changing images to be viewed by a viewer, said unit comprising:

a housing, at least one wall portion of said housing being made of an array
of linear lenses having a lenticular front face and a flat rear face;

at least one displaceable, light-weight, substantially planar indicia carrier
comprising replaceable film or sheet disposed inside said housing at a distance
from said rear face at most equalling the focal length of the lenses;

a high efficiency, low energy consumption, battery-powered DC drive
means for periodically displacing said indicia carrier for a distance at least
equalling the distance between two adjacent lenses of said array, and

said drive means comprising a motor coupled to a cam, a portion of the
bottom edge of said indicia carrier at least indirectly freely contacting and being

supported by said cam.

2 The display unit as claimed in claim 1, wherein said indicia carrier is in the

form of a replaceable film or sheet.

3. The display unit as claimed in claim 1, wherein said motor is an electric

motor powered by a solar cell arrangement.
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4, The display unit as claimed in claim 1, wherein said motor is an

impulse-driven stepping motor having a shaft.

5. The display unit as claimed in claim 5, wherein said impulse-driven
stepping motor produces impulses and each of the impulses produced by said

impulse-driven stepping motor rotates the shaft of said stepping motor by 180°.

6. The display unit as claimed in claim 5, wherein said shaft rotates at a

speed between 2 and 4 r.p.m.
7. The display unit as claimed in claim 4, wherein said cam is an eccentric.

8. The display unit as claimed in claim 4, wherein said cam is provided with
a peripherally disposed weight to counterbalance at least some of said indicia

carrier’s weight upon its displacement in the upward direction.

9. The display unit as claimed in claim I, wherein said indicia carrier is
semi-transparent or substantially transparent so as to allow light to pass

therethrough.

10.  The display unit as claimed in claim 1, wherein said housing comprises
two parallel, spaced-apart wall portions, each made of an array of lenses, and said
indicia carrier comprises displayable indicia on both of its sides for

simultaneously displaying images on two sides of said unit.

1. The display unit as claimed in claim 1, wherein said housing further

comprises means for affixing the unit onto a shelf.
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12. The display unit as claimed in claim 1, wherein said unit is in the form of a

clock with a changing clock face.

13.  The display unit as claimed in claim 3, wherein said cam means is fixedly

attached to the seconds shaft of a standard clock drive.

14.  The display unit as claimed in claim 1, wherein each of the lenses of said
array is a linear lens of a cross-section conforming with the cross-section of a

Fresnel lens.

15.  The display unit as claimed in claim 1, wherein said array of lenses is
linear and said array of linear lenses constitutes the front wall of an extruded,
hollow, two-sided panel, the rear wall of said panel being connected to said front

wall by a plurality of ribs.



