»Z[ e3eURl "46] T8=19 Septenber 2002 i DI SPLAY UNITS Field of the Invention
The present invention relates to display units, and in pangiseptediber 2002
di splay units for displaying two or nore consecutively changing i nages to
be viewed by a viewer. Background of the Invention Milti-inage display
devi ces of various kinds are known. Such devices are used for
advertisenent, instructional purposes, providing directio nd many
ot her uses. These devices usually contain prisnms revol vi nmfm ”M’Ifr
ayes, or alternatively, devices projecting novies in a close *ﬂﬁg : All
such devi ces, however, require a antial unt of electri *
their operation, hence requiring ﬁm&% mlﬁg& ectrical nmains.
Furt hernore, such devices are of necessity of a substanti awwﬁ”ﬂmm’m o]
the relative conplexity of the required drive neans and ot m’”m

t hereof. . ' i cal principle of displacing a conpl ex*debsbogr aphi c
print rel é?[lly\;i:of?n% ﬁ‘%ﬁﬂ@ul ar lens array has been known fromthe prior
art, e.g., U S Patent 5,494,445 which discl oses general know how for
alternatively dy [Ralek §halrel : LS K dge
has not been p?%}gegb%blﬂﬁrﬂ@zﬁggﬁfr glra%@zglts s:gﬁ]}g{ﬁgsdratggsgﬁ) c‘élgggstgx@gwgﬁ a
need for ' fih & tERSemot vOE &Rdin 9 s BeRP} , and
ot her |OC§P%E@V€\SA}]3:MCSI’#IT§{ capablggesg?ﬂfégggt ?lgn indg})g;gﬁg.ﬁﬁgd"%gﬁé\gﬁ ?Xed to
wal | s or atdieehed to shelves. and which will present infornmation regarding
the products to be sold. Such a display should be self powered. nanely.
free of am connection to the mains. It nust have the ability to present

hi gh-r esolBackgnoiindgdshetlnyemtios 19 Sept enber 2002 range of vi ew ng
angles, sonetines on both of its sides, for view ng by observers

approaching fr jfferent directions, M ntenance considerations require
an operating pg\r‘ﬂlghl@ﬁgﬁalsp sqevicespivarigs HBdnRrRAWB a ek deviges ace ment |

The advert s#lro%a ngss es rrgs.t be easill re Iaceablde b\é. an.unskill ed rker
on site, WEhAGE ARG RERERL EYUCHRIE FUIpPsEs- #re YIOLH HIACHENS SAE: 18 | ve:
i n other j st uled 4 pL f. . the products) it

pr onot es. %}m}ﬂfgﬁf&? 'heTﬁg%erq?Y @gé l@ﬁ?@%ﬁéﬁbﬁpéx’éﬁﬁs %%QH ! jageltn g?c)lf he
present i t M) i YR g epsi: h SRlsay,, i t on
bt cal priiogi o axtAaRve (il BRI Cegid OGRS T MG B! | 4YESE ol

hi gh-resoldgtices,. hbtmyes AMhiR0eSsubitantRUUirhSusOBREdEiteTRal Cpo%'ve%ﬁééﬂ B

mains. It is a further object of the present invention to provide a dl;spl ay
unit for dpepianl ignae mehtirplg cofiyeatfons mmldlectrichlangéns; orBaehtrineet Y siedpanci ng
i mages, which is cagabl e of operating over an extended period of time and

i s power edevigesard otirgeassien vl powbstagbal siee, due fosthamelatise donplbeity objlect of

the present invention to provide a
required drive means and other parts thereof.

pbwer for

The basic optical principle of displacing a complex lithographic print
relative 1o 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 artached 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 1o

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



cost-effective advertising display in which the nessage to be projected is
easily replaceabl e and nmay be changed by an unskilled maiqdgsmanseridopndant
havi ng no techni cal background. In accordance with the present invention,
‘there is therefore provided a self powered display unit for displaying at

| east two consecutively changing i mages 40 be viewed by a viewer, said unit
conprising a housing, at |east one wail “portion of the housing being made
of an array of linear |lenses having a lenticular front face and a flat rear
face; at |east one displaceable, |ight-weight, substantially planar indicia
carrier disposed inside the housing at a distance fromthe rear face 19
Sept enber 2@@e of viewitly dMmges,sauaitimazdort bethf oftiad sidesofdr vigwineby ebs@sersand a
high efficiency, |ow énergy consunption, battery-operated DC drive means
for peri odamabhshifg shbacdifferehe dirediionss denmitemaricer censldatations raguireast
equal I ing the di stance between two adjacent |enses of the array. The

i nvent i on opdrhtimp\pebioddeS atilbast 3 tochrmenthsowithouh bagenaireplpeahent edhe
enbodi rents with reference to the following illustrative figures so that it
may be nordventisipg unersage orlst \iet easpaeppreatlestyr ema@skidled: workes an gite.es in

detail, it |s stressed that fhe particulars own are.by way of exanple and
for pur pos\é@ggﬁt a0y a&g%{g}’vé{t I ‘%’éﬂ%é’ i Bt %ﬁoqlag’ew‘égﬁ\évgh%bﬁﬁhﬁé m%ng%f t he
present inyventio |y, and ar.e presented | e .cause of providing what is
bel i oved £ £O5t SAeUddt eXege Cer%g{]i’ielRanH%@s‘fBB‘Hnageécription of the
principles and conceptual aspects of the invention. In this regard, no

at t enpt is%@g’g%bp?fs&%viﬂernq@tnural details of the invention in nore detail
or a

than is ne . fundanent al understandi ng of the invention, the
description taken with the draw ngs maki ng apparent to those skilled in the

art how t he SE}/Rr@lt}?thQ{]de?E ba?lf)rdaﬁeoﬂjgé’tedftﬂ'{l@_rpr@éhtl?ﬁv@d’t‘?&?”t@gréﬂdé’_raas‘?ﬁagféi e

Brief Description o aw ngs “Fi g. i's a cross-sectional view

uni t accorigeRfersve f‘tﬁ_s;l%?sﬁ_ﬁit bayeNtdnoptical - prévdiples, fwhith V4 eddpableans
indicia carrier for di'splaying changing imges in accordance with the
present i nserecivelFidisplaying aeverahthigh-essoddtiarhemages .and spksyiotgretbize
letter A, Fig. 4 is a schematic side view of the drive neans and an
eccent ri c connachenita plecwiasl mains.

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 display 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



19 Septenber. 2002 Fig. 5is a frontal, partially cross-sectional view of a
display unit, incorporating and showing in detail the driteSéemamdef 2002
actuating an eccentric simlar to that of Fib. 4, Fig. 6 is a
‘cross-sectional view of a further enbodi nent 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 arfaching 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 clock; Figs. 10 and
11 are frontal and cross-sectional views, respectively, of a further

embodi ment apmedt elsdliny thenfdeal NGt Adtd haises, andakhidh efficleddd, IGwathergy

enl arged detailed view of the encircled portion in Fig. 11; Fig. 1? ~

i |1 ustr at egomsun@paidgy, Shiernwgperaiee MCsérivovreamst faf petiedicall cdigplaing ete

Fig. 13 is a schematic, cross-sectional view of an array of |inear |enses
havi ng a cimlisiasmactiéofor codistance rag ledst lkqualiingahepglistages baoweerFives adjackenses;
Fig. 14 is a cross-sectional view of a display unit including the array of

| enses sholamsghofihg.armay, and Fig. 15 is a cross-sectional view of a display
unit in which the array of |enses showmn in Fig. 13 is an integral part of a

hol | ow, extruded, panel.,B Detajl ed scription of Preferred Enbqdi nents Wth
reference to Fi g?? INVENRLQIHBE 1oy Bgeqcﬁsﬁrlé‘?‘gﬂﬂ &9%‘%‘3’1{3“?&#0@%}{3%’9? & wo

or nore consecytively .chancing i e 0 be viewed by a _viewer even w thout
novi ng t he®Hy Hglr’&?mgix'ﬁﬁ} ?er}c?ﬁﬁ"geig?ge g@ %%thrﬁtlﬁ%g“ﬁuﬁﬁs # HAHhE2Y 9% ont
face 6, co ] array of lenses 8. The | enses could be arranged
to forma ﬂio%&%g‘%ﬁfgp&/&s@g@éndi ng linear array as seen in Fig. 1, or
alternatively, can constitute an gray of a honeyconb, spherical. or other
arrangenent.  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 emquiments 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 4;

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

aQ

thereto:



19 Septenber. 2002 Behind the stationary front face 6, there is novably

di sposed a light-weight indicia carrier 10. The indicia cayg§éRember 2602 N
the formof a sheet or filmon one or two of its surfaces. upon which are
printed indicia in a manner per se known, e.,;., fromLT.S Patents

5,100, 330 or 5, 488,451, or by any other‘pethod. The optical principle on
whi ch such nethods are based is the ability to nmake visible each one of the
mul tiple imges printed on the surfaces} of sem -transparent or
substantially transparent indicia carrier 10, by a m ninmal displacenent
thereof with respect to the array of lenses 8 The indicia carrier 10 may

be easily replapedivntd), aefifly crcfsjsrﬁebﬁ@naqaﬁeuedjf RYdigIbY iungr, iRGorgefdti®y out

h ‘ v

of slot 1 I Tand slipping’in a Teplacenent carrier. ThHis can be acconpli shed
by any unskil | egndeli@oing ibsdaegnhé drive gseanb fonrdcriatingi dn Scdamtiibeimiany i ses
a conpartment 12 | ocat ed at the bottom part of housing 4, which conpartnent
acconmodat es el gt of €ad.14y powered drive neans |4 having an out put axis 16.
The details of construction of drive neans 14 will be described )

her ei naf t eFig. Gh isud pupssasdationa! tvieweof & duthegmhodizeantof @ dbplayeamit o
better advantage in_Fi g% 5, alimted portion of the periphery of which is
arranged to profordingtle theBresRRRBWENGOMN t hi n which indicia carrier 10 is

| ocated. therehy causing the bottom ed ?3 of. the.indicia carrier 10 to
ke cont abIE-iTh 4 RaRBAe O G1OSS ST GUAL ViGH BEDF GASPIAY BRE 4Pes fiting tor
circunference 26 of .eccentric,18. Carrier 10 is freely supported within
groove '. '=t, %%RCW‘EE—! ﬁgoﬁr%\?&t ed fromslipping off eccentric 18 when the

cecentri o 15§ AT s AATHNY BrovsthertghaiB s iy, OF TR Bl
onger radi us, RackoRlideB e BLSY ink@io aRt inddBorliizey ergg, Det veen uhi ch

constitutes the dcemen I stance Indicia carrier 10, Optionally,
eccentric Rig§ 16 dndr ni shedrottilnadd crds8-seenbrilbeiews00& R cHeelghbf 28figttsRosed
about the periphery at shorter radius R=, the purpose of which weight is to
count er bal ance smbediniertlod a didplayaindlancoryorastinga gldckypon its di spl acement
in the upward direction. A nore detailed illustration of the invention is
shown in Frig. 154iis eosniageddempedvitiw ofithg encir¢ladipordorér Figerl 110, gui des
30, 32 for_guiding the novenent. of the indicia carrief, and eccentric 18,
on the ci rkigni dilugetes 2 GAMCITOLHENG &SteRViSeanoYemeRLethe ANGisia PRI s t he

hi gh-efficLency,. | ow energy consunptiqgn .drive neans .for rotating
cctont i ¢ T, 15 s A RRETAR s E1aRa e EL R YiF W, O AR BIAT L s abeBise AN and

connected to el ectr ne havi ng, t [0 i [ 40, 42. Each of
the free ends o r%ésr-g%@g)& é%ggpgx%wgpéﬁ?teéﬁ%eg %m& E&Qgﬁ,bﬁls%,

surroundi byty t.act: td: rey: FLechly. I,Agl tly
coupl od t 0 Arsih 5 SR SEERbRA e EARE il Uit rclHing e Varhly pIGHSEE (X
em tted by the @gsid 1@}:@[ 18T kggts a 180 rotation of core 48. The
eccentric's contour is such that its rotation is translated into a linear
di spl acenefilg. 46 ishe ctazdisecdonar vieer of @, displaghunis i veleich the eyt efl lazet he
grooved circunference of the eccentric, as described above. The radii R 1
and R2 of eccerghown I8Fig: ¢ 3daknuhtegeal paocdf a hallowhextroded panatear

di spl acenent of indicia carrier 10 in the upward and downward directions

wi Il be a distance at_|east equal to _the djstance D between two focal |ines
of two adjBetited Rescsiptione af BaefesredEabodinents of di spl acenent. The

di spl acenent of indicia carrier 10 by such an anplitude will effect a

Aa i ol 5 car WA KSHEGCE (Ork k13- BTGNS SR FRPISCURB12 EHoCISPIAARE L
dri d i.bed ab igh . Iy duri th | ativel
Chor ¢ aur AbicoRt anotth oftrtBvetih R RE RS B e Sl 0P ik Piaplir Lo
t redffoR” ot cngr WBE ¢ _ :

enendod porTAaY BPVEGHR FRR TSR, ST i Saeh R o A RN L (R A 1

the unit ?@émﬁaﬁ?é??gﬂﬁﬁﬁ{eﬂ%@?n%h%;%efgléné"e%l83.rT elidses cokfli BERLAARA 1£002 7

VWhile in S. ere 1s I1lustra a unit displaying | nrages on one

si de only.formMd BeriSohthallyeint@iBfig aheaRadl MBRkeh in Mg Ch, dMeichanedindcdages
are di splayed on two opposite sides of the unit. For achieving this, all
that is regmstiete bs at@ypievheieyaonis oplieraral ayr athet amaggen®énion the ot her
face of the unit and to provide i mges on both surfaces of indicia carrier
10. O herwi se, the structure and operation 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 forned with a suitabl e opening 54
whi ch engages fitting 56 for attaching unit 2 to a shelf, e.g., a

mer chandi se di splay shelf in a supermarket or department store. Fitting 56

M M



19 Septenber. 2002 8 As shown in Fig. 1 | A eccentric 18 is fixedly attached
to and driven by the seconds shaft 16 of conmon drive nmeafgsdgtember OOES
inside a central hole 17 of suitable shape and size in carrier 10. Fig. 12
'shows an eccentric 28 or, nore correctly. a cam having three different
radii of curvature rlr,, r;, as well assranps 29 |eading fromone
curvature to the adjacent one. Also shown is a camfollower in the form of
aroller 66 nounted in a fork 67 fixedly attached to indicia carrier 10. It
is clear that when cam 28 rotates in the direction of arrow .4, the roller
66 will start roiling along curvature rl1 Since curvature r, is concentric
with shaft 16, 8ahirderth?0 switldnaremfriont sfaei dyatlyerants | movabér @iSposeadged her
with carrier 10, are lifted onto the next curvature rl1 by the ranp 29, from
whi ch poi ntightieveigiitlipdictbcarrier 1'0dwEhe indigiaicartiet 10 i$ in the forin ef acsheet opr e
by the next ranp 29 onto the next curvature r;, at which point the indicia
carrier 10fisnldn orsver Meaohiél surfacaspennviichmrapsinsed indiescin amanner perd of
curvature r;, roller 66 wll_dro onto_csruq ure rl. with carrier 10 again
at its | owed KsSWpot 8t . rPFe Eam Eﬁf@gtmé PaPBeor fhéBBitids Gobvi ams other

t hree ranps, .an i1l turn a uniformrotatipon of its shaft. 16 int.q,.a

st epwi se rF%eéth? %aio&n&aﬁgpppl@,le 98.‘”%\9&3@“&865%51095 GEF ORseH B 1he RURLIO £ or
| arge di splay. unit,s. observe C i.der di S, eresthe.line of
siaht doeomibe Dt | SRe RS, of B IRRRIIC RISt hIRER Bl s St St ¢
The prepargilo Loadi gl f: el q£ﬁ§ C rt .G ly in
the di mns%ﬁﬁaﬁgeqag{kﬂorsli‘s %P%%#tlgggitgﬁﬁgﬁé%tﬁ gctrl% an E?hpg’ p%?cahhglmrﬁé]le
array of t ! 4 hesd €l y achievable with

i i spl B B ey O L ¢l ar o uni 1.
because of inevitable cunulative errors in the preparation of the indicia
carrier. the ef Tagtigdiefa ¢anRerat mae bl eatstlyategtasd vaitle anéiHehogighilar Rarrier
principle such problems could be alleviated by increasing the width of the
| i near | enseputling tie carrizy .ouswdtslet 1 eapdvalippingava epidcenrendicaaderanThges of
its own: 19 Septenber 2002 9 1 ) As increasing the width of |inear

| enses, de¢dmbela¢eomplithedducanonnddylled persenl ar arc, automatically al so

i ncreases the |l ens thickness, arrays of |enses of increased width would be

very heavy and, consequent!y, . expensive. 2 he corruygated surfaces of the
array produce hﬁg’hﬁqeﬁh{%%ﬁ% blaé]rde?’ WA R X@Ff‘&@PV?@cshatWW%ﬁnﬁﬂ ilgy of

or ol one. 1 5RRg B EnE ol B 6} BPNinBCEC MR Qrostbtinie, Bl digmlfed s
Thi ' tl ,£0-1l [ o~ f
[inear | oxgeerRali st v MArSTR R R Y 8 TR 4Rl ©

known Fr esftﬁ‘istﬂu‘éﬂéﬁ%f RALRAYN 40O B b ldeBerildd Rerefiliffed! . Of @il by
cylindrical lTens, flanked by a nunmber of quasi-prismatic |inear |enses

(quasi, begRrses nidunited Y &dealtidds, b to Yettei atdgamusé dg Bigoh, ahpatelr i SME
are parts of cylindrical surfaces). Because of their Targe f nunber jin the
case of thgortioneaf the @eriFhet}enﬁ ,whichals dremggdd tovipdbjecmigtei the ¢Bambert BOS
type of lens offers a relatively |arge width ge. g.. 40 mm conbined with
a' reasonawithirshich inslicik dagrigt hQ iFiecated3 therehy sansingtthe bosprmesdgs 22 iodn of
a display unit using the above-nentioned, array of quasi-prismatic |inear

| enses. Th@edndicia gamisrnl (g make ePnAGIVENthERQtQR ofr groRva &4 pievided

di stance f behind an array 8- t he abpoye-nentiponed.l enses. Array .8=1 is
Conpr i o5 HRTE Y GRGHTEy CheS JP R caar ot CaT Iyt LGP SR g Paned Nure s ol

cuasi - pri oo E 1 rBinc s pRTSaRE. FoBTaNFEir o Bt 0 e B lerero e,

e.g., pro %ﬁgsby extrusion or enbossing, although it can also be built up
fromseveral parts. pa: ticularly for large display units. As can be seen
the surface facing the viewer is conpletely snooth and is far |ess subiect
toreflective andrhas qANTHFIENS, afle diShoRGCA Bl View diOeRRRLRTPS! 07002
10 Fia. 14 shows a di3play unit in which'the array 8=1 of Fia. 13 i's
produced byhRxt rfsiintisiaitfl-d puBicRes demfriviard drhws §, lomake Radios R skid fige
array 84 and prevent indicia carrier 10 from bul ging. Cagier 10 is noved up
and down, swriendiadatse®,byhelaiffesermer bavwRenbwhicly cohstitaeesptiey dispddcgment
descri bed neans. The display unit of Fig. 14 can also be provided with a

| i ght sourdistanseiodf asdieiabagtraary 10f OQpimnedyereccentbies1®4is fheishad twih & g. 1
~is simlar 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 neans of ribs 92. This enbodinent 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

e b N o Y M c o oy N Y L



1. A self powered display unit for displaying at |east two consecutively
changing inmages to be viewed by a viewer, said unit conprigsSégemset@no ng,
at | east one wall portion of said housing being made of an array of |inear
1Tenses having a lenticular front face and a flat rear face; at |east one

di spl aceabl e. 1i@nt-weight, substanti al I6y pl anar indicia carrier
cornprisinQ replaceable filmor sheet disposed inside said housing at a

di stance f:omsaid rear face at nost equalling the fecal length of the

| enses; a high efficiency, |ow energy consunption) battery-powered DC drive
means for periodically displacing said inu'icia carrier for a distance at

| east equakight 28 ispbisst abeoet tet pegsherwat siipragrendilseRsabe Qurpdetofawhih and
said drive means conprising a notor coupled to a cam a portion of the

bot t om edgeeight siai th iowintcirbakmcei ssmeat of ehst iridiciar eatrier’s rveelkelit agunadts ng
and being supported by said cam ?. The display unit as claimed in claiml1,
w -1 erei n displdcémentcinghe anpward dixsctiant he form of a repl aceable filmor

sheet. 3. T he dis alay unit as clained in c laiml, ~~~he: a in said
notor is an elect: is_notor powered bfy a.solar cell arrangenent. 19
Sept enber 2002 Amare dgieiled slgusagan@ﬁiq TH8 IRY N UHASIS| SROW Thind 1g. Swildistiatingai d

i - as. I BHBAUFREA, ADACIR TR I0s VRSP0 Ml S IEHe SR QRIS Shks,
Droduces | MRk 65 ARCEEL ok 15, bAIA SR BLRMMEE o o Pk B ver
rests. Also shown is the high-efficiency, low energy consumption drive means 14
for rotating eccentric 18, including electronic oscillator 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 cénier 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 bartery.

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



The display.unit as clainmed in claim~, wherein said shaft rotates at a
speed beriveen ? and 4 r.p.m 7. ~ The display unit as clmgggembe;—:jz@mzn =1,
wherein said camis an eccentric. The display unit as clainmed in claim ~,
-wherein said camis provided with a peripherally disposed weight to
counterbal ance at |east sone of said indgicia carrier's weight upon its

di spl acenent in the upward direction.. 9. The display unit a~ clained in
claiml1l. wherein said indicia carrier is sem-tra.”. sparent or
substantially t:ansparent so as to allow |light to pass therethrouah. 10 .
The display unit as clained in claim1, when ein said housing conprises
tvvo parallel, Wiaked Figar1-dndicke umrlhxstmse,d zaalt dimplevilg mmagesray oné sidenses,
and said indicia ca:-rier conprises displayable indicia on both of its

si des for srnlyulﬁlgneﬁouﬁu;{mtesLarayambodmwgﬁsxmwvhmh mﬂeﬂlmﬁlr@nmag&starﬂhe
display unit as claimed in claim1. v~herein said housin~? fur'r!er

conpri ses ¢igplaged on tebfappeisig sides QIrih@ unm & oa ashigving thig.albiat éntraguiredo2 1~
12. The display unit as clained in cla erein said unit is in_the
fore of a i§l'@cRrANide aasesRAASITHRY @fdéksan%eonihs othendagh epithy unit mndgo

claimed in clajm~, wher sal ns is f ed att.ached to the
seconds shRIPV! H%%%%EPI sﬁq nhr%;ﬁmalgpm%é RERWV1dthi e St ned

cross. seci¥hoGrrah A Als St tE RGeS salf %nﬁ‘%i'rc%ée%@@ew el

di spl ay ucrlyt Figs gkaimed in claim 1 \/\herel n said array of |lenses is |inear
and ~ said array Of linear |enses constl tutes the front wall of an
extruded, hollow, two-sided panel, the rear wall of said panel being
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suitable opening 34 which engages fitting 56 for attaching unit 2 7 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 displayvs on indicia

carrier 10, by means of a common drive means 14.
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curvature to the adjacent one. Also shown is a cam follower in the form of a
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 4, the roller 66 will start
rolling along curvature r,. Since curvature r; is concentric with shaft 16, carrier
10 will remain stationary unti] roller 66, together with carrier 10, are lifted onto
the next curvature r, 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 r;, at
which point the indicia carrier 10 will have reached its maximum displacement.
Reaching the end of curvature r;, roller 66 will drop onto curvature ry, 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 cérrier 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, erc. 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, strfctly speaking, the slanting surfaces of these
prisms are parts of cylindrical surfaces). Because of their large fnumber [in the
case of the linear Fresnel lens, focal length ffwidth m (Fig. 13)], this type of lens
offers a relatively large width (e.g.. 40 mm) combined with a'feasonably 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 completelv 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 arrav 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, batery-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, whersin said motor is an electric

motor powered by a solar czll 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 displav 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 3, 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 1, 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 displavable indicia on both of its sides for

simultaneously displaving 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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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.



