WO 02/ 24470 PCT/ SG01/00168 1 MULTI PLE | MAGE SURFACE Field of Invention
The present invention relates to a surface that contains a plurality of

i mges wwoe224ach inmage i s viewabl e individually from a pai/qGel/@ne e. Back
around There are known prior art surfaces, for exanple in coins, in which
fragnents of inmages are physically created on the sides walls of elongated
grooves. The fragnents of a first 1image are fornmed as cuts on the sides of
t he grooves on one side, while the fraghents of a second imge are cut
onto the sides of the grooves,c ?; f K- i Ehus, when the person

| ooks at the coin surface frontof T HEd =~ the person sees all the
fragnments of the first 1imge. The sumtotal of the fragnents conbine to
enabl e the person to see the first image. Simlarly, when the person | ooks
at the dogldoflpveatienfrom another inclined angle, he sees all the fragments
of the second image. Since the inmage fragnents are |ocated within the

el ongated grooves, a problemis that the i mage has the appearance of a
series of |iNé®.preddnt éoreation geldtbdrid atsinfaceothat borgains iaosluatity bf ithfgs Wwiee
surface is |imted to caontaining.a maximum of two inages, due to the fact
that th&2eh wpgsieyicyiRblsvad VIHHYY o adid@iesieles on which fragnents of two

i mges can be fornmed. In order to create nore than two i mages on a surface,
anot her approach taken in the prior art is to nmanufacture a surface that

i s proviBbekignaiitd a plurality of circular pockets. Each circular pocket has
an inner wall surface that is shaped as a hem sphere. Wthin each

hem spheri cal pocket, fragnments of inages are fornmed. The cl osed perineter
of these Circefd ardPREKAE SridEARSsurBes, tBF @RaBpleNRYI Soihd, AAMRALE PigridiROes can
be formed on the circular inner walls of each pocket. Thus, thi's prior art
sur f ace inggesapabhysicily coratedioni thesides wallsor! ehergatedrarpeve! Bhe fragpesntoel & fiest
surface, each viewable separatelyy fragma different .angl though this

o1 o arPey diecisres eheTE MBSk pf T doPlss K RF siRGuEe M ORI Y Rese
hem spheedondlimape ekt oarethe Riteaof el GoovdeYont he oftipp eRleaThes, ¢fhehehgerse

agai nst a rather dimbackdrop. The images are not clearly distin%yishable
from t héoQks &t ghe codypuripee figm ensanelined angle, the person sees all the ffagments of the first

image. The sum total of the fragments combine to enable the person to see the first image.

Similarly, when the person looks at the coin surface from another inclined angle, he sees all
the fragments of the second image. Since the image fragments are located within the
elongated grooves, a problem is that the image has the appearance of a series of lines.
Moreover, a limitation of this prior art is that the surface is limited to containing a maximum
of two images, due to the fact that the elongated grooves have two side walls on which
fragments of two images can be formed.

In order to create more than two images on a surface, another approach taken in the
prior art is to manufacture a surt:a;ce that is provided with a plurality of circular pockets. Each
circular pocket has an inner wall surface that is shaped as a hemisphere. Within each
hemispherical pocket, fragments of images are formed. The closed perimeter of these circular
pockets means that three or more fragments of images can be formed on the circular inner
walls of each pocket. Thus, this prior art surface is capable of containing three or more
multiple images on the surface, each viewable separately from a different angle. Although this
prior art overcomes the two-image limitation, the images produced by these hemispherical
pockets are characterised by the appearance of being set against a rather dim backdrop. The

images are not clearly distinguishable from the overall surface of the coin.



WO 02/ 24470 PCT/ SG01/00168 2 The prior art discussed above and hereinafter
is not admtted as common general know edge, and is provided nerely to

i 11 ustratveoknomm appr oaches taken by ot her devel opers i nPCHVeGHI/@heB An

obj ect of the present invention is to provide an inprovenent and/or an
alternative to the prior art. Summary of Invention According to the
present invention, there is provided a surface having multiple inages each
viewabl e froma different angle, the sérface including: a plurality of

rural ity of AR e iaReed BPoreaaf neBedl 1 MRSt ket haatigR

first fomoBiddes, A1 9 ?&p\ﬁi’(ﬁedtrﬁsrel}j e hstFRIkWh a fdﬂ@a[cﬁ@sf tak8R6Y oftr WBtdlgperbei ng
a fragment of a first inmage such that all the first formations conbine to

creat e tihéheffigldt i mage which is viewable only froma first angle, and at

| east sone of, said e each hayl f . .ons r_1i.pear
regi ons of t%%ﬁ?ﬁoqﬁﬁ%é%f e,zn%ﬁ e nﬁérb {k?]tg rplﬂé\%)l&eﬁ% E@é@%ﬂg?ﬁr}ga rééﬁ&?@ gagye
further tpmgesoreach viewable from a different angle. Preferably, the inner
surface includes at |east a frusto-conical region. Preferably, the closed

perinmeter is a circle which acts as a rimfor the frusto-conical region.

Preferatguynmg eongn%nthe frusto-conical region has rounded portions. The

frusto- CO‘FH‘C#‘FE‘QTO‘I’I_TTB y have an included angle in the range of eighty to

one hundred degrees. Preferably, the frusto-conical region has an included
ternativel

angl e of around njnety degrees. Al Y, ,the inner surface may be a
perfect cone &ﬁCPFFll%toe’ikiap S‘ﬁé’a‘_’%"%t ‘EﬁerﬁMV%@%.S“THW%@FWVEIPFW%G%kets
have a nagj (Rlabledt IS URtertR aRBle It sti¥ideGn@hidih@ss than three to one.

Preferably, the pockets have a perineter dianeter to height ratio of around

two to one. aplurality of pockets each having a closed perimeter and an inner wall surface having

a plurality of linear regions,

at least some of the pockets each having a first formation on one of the linear regions
thereof, each formation being a fragment of a first image such that all the first formations
combine to create the first image which is viewable only from a first angle, and

at least some of said pockets each having further formations on other linear regions of
the same pocket, the further formations being fragments of further images each viewable from
a different angle.

Preferably, the inner surface includes at least a frusto-conical region.

Preferably, the closed perimeter is a circle which acts as a rim for the frusto-conical
region.

Preferably, the end of the frusto-conical region has rounded portions.

The frusto-conical region may have an included angle in the range of eighty to one
hundred degrees.

Preferably, the frusto-conical region has an included angle of arouﬂd ninety degrees.
Alternatively, the inner surface may be a perfect cone with an end shaped as a pointed apex.

Preferably, the pockets have a perimeter diameter to height ratio of less than three to
one.

Preferably, the pockets have a perimeter diameter to height ratio of around two to one.

Preferably, the formations include recesses that are below the inner wall surface.

Alternatively, or in addition, the formations include protrusions that are above the

inner wall surface.



Preferably, the formations include recesses that are below the inner wall
surface. Alternatively, or in addition, the formations include protrusions
t hat ar e vedovatathe inner wall surface. WO 02/ 24470 PCT/ SPOLASGOI®368 3 | n
preferred enbodi nents, at |east sonme of said pockets each have three or
nore formations resulting in the surface having three or nore inmges, as
the case may be, each viewable froma different angle. Preferably, the

| i near regions act as a reflective backdrop for the imges created by the
formati ons. The degree of reflectivity need not necessarily be mrror-1|ike,
but merely ninerefentd eobodimnentrart depst gemp dsseidapedetacad haverthiggeor more

sem - he heri cal ock s of.t ri Pref ra

the for %‘F?%WBS 6‘?8113 éHn h% I%‘élifa t’% “@s%eeonﬁﬂﬁ“’?{] e& S %’ eéarsjeerl er C}%I t he
pocket tvEthﬂé'lﬂmﬁmCHlﬂ‘érehMgMCket Preferably, the Irnear regr ons are
inclined. Preferably, the surface is forned as a face of a i

oi n.
Preferably, tueferbl Hedinear ieaipas a¢t awiraficctive bpedagn for ﬂrehu,m%& rispted by dhe

{ oot 30t TR dMCOIA Ry ndyhf BBLENY pe MErRARECLE Al mo
formati ons nmay be nma era each pocke as & centtal
axi s andeﬂ&échveothahstmn dﬁlhﬁespeBSSﬁElh&ﬁ twithr ebé s?anﬁ-hegﬁs;ﬂreaib:hly potkdis nofa the
limted distance fromthe axis. Preferably, all points on the perineter

t her eof 2RPEETREHPRG r3eﬂ¥ta’ftr‘rom the axis. According to another aspect of the
present inve dk Q¥ lelah dsifbne LB i1 theeRitidaGs havi ng
multiple i rrag;eésfggg%ﬁg e frgm %:k?ﬁé gn%l aIrII% l e, the r{@eﬁ%ﬁ i ncl udi ng
t he stemsckn‘tthanrthra&nd@thmp@cl@trrface a plurality of pockets each having a

cl osed peri i nner wal | éurface having a plurality of linear

regions, cre tr?frﬁ@%{]yafhelqg’&%”creg’ﬁm%‘r?én fiefhe pockets, a first formation on

one of the |'Fﬂ@i@fabf}ﬁﬁieosﬁlﬁfacet1@%1%3&%%&3&cﬁfCHcEmﬁ' on being a fragment of a
first imge such that all the first formations are
Preferably, the surface is made of metal.

Preferably, the pockets and formations are made by engraving.

Alternatively, the pockets and formations may be made by stamping.

Preferably, each pocket has a central axis and all points on the perimeter thereof are
generally within a limited distance from the axis.

Preferably, all points on the perimeter thereof are equidistant from the axis.

According to another aspect of the present invention, there is provided a method of
creating a surface having multiple images each viewable from a different angle, the method
including the steps of:

creating on a surface a plurality of pockets each having a closed perimeter and an
inner wall surface having a plurality of linear regions,

creating, at least in some of the pockets, a first formation on one of the linear regions
thereof, each formation being a fragment of a first image such that all the first formations are
able to combine to create the first image which is viewable only from a first angle, and

creating, in at least some of said pockets, further formations on other linear regions of
the same pocket, the further formations being fragments of further images each viewable from
a different angle.

In the method, preferably the inner surface includes at least a frusto-conical region.



able to conbine to create the first image which is viewable only froma
first angle, and creating, in at |east sone of said pockets, further
format i oo om24atther |inear regions of the sane pocket, tPReET/SGoVIVE6S
formati ons being fragnents of further inmages each viewable from a
different angle. In the nethod, preferably the inner surface includes at

| east a frusto-conical region. WO 02/24470 PCT/ SG01/00168 4 Drawings In
order that the present invention m ght be nore fully understood,

enbodi ments of the invention will be described, by way of exanple only,

W th refDeaeige to the acconpanying draw ngs, in which: Figures IAto |E
show an enbodi nent of a nulti-inmage surface rendered on the face of a
coin, with Figure I A showing the coin when viewed fromdirectly above, and
Figures 113 i j i E t

i rect ons: P Guid SR st aeornten BB rANE Rl ol SR 8E1
of Fi gutle infentiocawedl Be descrilokid; by tilay odloparepleomée vath tefeeenme ¢& tesadeamparniyong
pits each, whil.e ﬁn&%_upper | eft pocket has no pits; Figure 2B is a

cr oss- sEETIBEIM ViR of two pockets, one of which being the view along |ine

A-A of Figur &igfesNRWH NG Bt an! Qﬁod&ﬁ&ﬁtofﬁﬁﬁuﬁi-ﬁﬁf&}%ﬁﬂfﬁé rehdtséPof oY fsd
inner wall surface with linear regions; Figure 2C is a schematic diagram
i 11 ust r af aeginhwihdigeneddnshaingitheeein wWherpyiewed fronhdireciy ekets ant Figugesrids 2A

and 2B; ,Figure 2D jllustrates a_sch tig Vi of, @ person | ooking at the
Sur f ace b EENGUE tesar e Mol yRg RN fanf (e PetGST) Lot rat es it
the person segsiryhaniMbeésBut fieksdohakesurfies oF tiengird 6f RifereAA 4RGRIERIm I N
Figure 2D; Figure 3A relates to a further enbodi nent of a nulti-imge

sur f ace ditactishatoivetthige of Herpockads hawedows pitsrrach orkiterBe prpes fpeerkashasmomtser t ed
pream 5 1045y 3550010 SHARTL ST LRt g f AR PR,
3C i |l usibe 4@ ofl KiglremX ishowingvthaf the jekstohad o akhagllptinistoecaival dagerofall
Flgure glf\rface with linear regions;

Figure 2C is a schematic diagram illustrating how a person would see the pits of the
pockets in Figures 2A and 2B;

Figure 2D illustrates a schematic view of a person looking at the surface of Figure 1A
from at an angle, while Figure 2E illustrates what the person sees when viewing the surface
according to the arrangement in Figure 2D;

Figure 3A relates to a further embodiment of a multi-image surface in which the inner
surface of the pockets is shaped as an inverted pyramid,

Figure 3B shows a cross-sectional view of the pyramid-shaped pockets of Figure 3A
when viewed along line B-B in Figure 3A; and

Figure 3C illustrates a schematic view of a person looking at the surface of Figure 3A
from at an angle, while Figure 3D illustrates what the person sees when viewing the surface
according to the arrangement in Figure 3C;

In the description and drawings, similar features have been numbered using the same

reference numerals merely for the sake of ease of understanding of the specification.

Description of Embodiments

Referring to the drawings, each of Figures 1A to 1E illustrates the same embodiment

of a multi-image surface rendered on the face or surface 10 of a coin. The surface 10 of the



fromat an angle, while Figure 3D illustrates what the person sees when
viewi ng the surface according to the arrangenent in Figure 3C, In the
descri pt ivonozad7@dr awi ngs, simlar features have been nunbrerEGusINE t he
same reference nunerals nerely for the sake of ease of understandi ng of
the specification. Description of Enbodi nents Referring to the draw ngs,
each of Figures IAto 1lE illustrates the sane enbodinent of a nulti-inage
surface rendered on the face or surfaceb 10 of a coin. The surface 10 of the
WO 02/ 24470 PCT/ SG01/00168 5 coin contains a nunber of physical inmages.
Each of cPingeaniainsi AnpibpiEok Hlaikicat aageai Eacdy énkigurarddedo éEéhowg |tb4tedlm@nt t he

same Coufal ofk SHRe WhRANAU Lhd Elth i@08hRA frdnl dl‘fg}&g%ﬁg@ ltnOFlgmeSfl%uEO Emages

are contai surface same col n e cafi onl

vi enwed fourdinagediak lpnfaimed dh theisqifecevofethe Bgmargire Eavih umingenmnmly fbatwailechny
one tinme, a person can _only see one of Lhe four images. In Figure 1A the
sur f ace Ividnalic Bpm A gnig8a(viFWias AP BIcRICae Bk ERY 029 m&?:t%%fw cary ; om

t he scal ﬁw’geggng"ﬂfﬁg f&\ﬂqP%Qés?_ is drawn in Figure I A the individual pockets

20 are b di'scernab he enbodi nent of the coin shown in Figure | A
has over a thoiﬁmmlu&odimﬁace bﬂthetd()él hucbmrinefa okt of meket £0j altlncmgh,ed

dependi ng on- ho fi.ne the images are U|r to ure es an
enl argegmﬂ &g s Wé@rW}Bthhr?éogb Icﬂ{t ﬁhf"t]l’i‘aﬁ’éd‘@# 8?%@“%&&? ff(?}kets
formati engemhble! fife éﬂwalﬁienpbf ﬁle?c%m ﬁfo@vrﬁﬂﬂF@iﬁ‘edl& Thak B9er DBRIusHRI hockUisf aces
60 of the pockets 20. The fourth pocket in the upper left of the draw ng
has no piut e nbeﬂ»an@t‘qaqchensean be encreaséchdapesdiog onthaw oy the omagds arheequired trce.

The mang) in which one of the four inages is contained in the surface 10
of the &8in will be described. The other images are contained on the coin

face 10 in aﬁ%ﬂ% bar pitRHRe an ehhiesddi visk dfegeof taaWakétd 261 Wiken Hiee io$ the
contained on the face 10 of the coin in the formof a |arge nunber of

f or mat i dewr.poTheis dotmeations, ibrike fra ofipéfs BPbare @agltamd)a@ﬁ@u@nqrwll potres €0 DB
0, 7S, bl LT LARS AOBE SR B Aok, HEBELo e opdlan
| E). Th ufe n(ﬂ@ﬁge@én tHaeportion of the surface.

The manner in which one of the four images is contained in the surface 10 of the coin
will be described. The other images are contained on the coin face 10 in a similar manner.

The first image, shown in Figure 1B, is contained on the face 10 of the coin in the
form of a large number of formations. These formations are distributed throughout the
pockets 30B. In Figure 2A, these formations appear as pits in the upper left quadrants. (The
other pits in the same pocket relate to other images of Figure 1C to 1E). Thus, each of the
pockets 30B contains a fragment of the overall image of Figure 1B. In Figure 2A, when the
face 10 of the coin is viewed from a direction Z, the person sees the upper right pits 30B
which are contained in some of the pockets 20. Moreover, if the person moves away from the
particular angle, he will not be able to see this first image. Thus, the surface structure of the
present embodiment is different to that of surface holograms. In the present embodiment, the
image is physically fragmented among a large number of pockets, and does not rely on optical
light interference for the creation of the image. Moreover, it is not intended that the present
invention be able to reproduce the three-dimensional effects that are possible with holograms.

Figure 2C shows how a person 5 will see the pit 30B, when positioned at the
appropriate angle and looking in the direction Z of Figure 2A. However, at that angle, the
person will not see the closest pit 30D. The other pits 30C, 30E will be side-on to the person,

so these pits also will not be seen fully. Therefore, only one of the pits 30B will be clearly



pockets 30B contains a fragnent of the overall image of Figure 113. In
Figure 2A, when the face 10 of the coinis viewed froma direction Z, the
person sae@ovhg7upper right pits 30B which are contai nedpCTvSeor®iexX t he
pockets 20. Moreover, if the person noves away fromthe particular angle,
he will not be able to see this first image. Thus, the surface structure of
the present enbodinent is different to that of surface holograns. In the
present enbodinent, the image is physically fragnented anong a | arge
nunber of pockets, and does not rely on optical _light interference for the
cr eat i onisdfle tfrvem ithiaggnglavoFhesy gre, pérson enkyoseek rihe ddeidimagst of Rigupr éBethat is

i nvention be %bl.ﬁb 0 regrgﬁu&e {nge t hree-di nensi onal effects that are

possi bl 8SAFRRRY! R IH Y 398 shows how a person 5 will see the pit
30B, when posjitdwagsedoRtxdniifle, aPREON0I vit® thegtdnarithake ok iFigiré NCt e gérsgct i on
Z of Figure 2A. However, at that angle, the person will not see the

cl osest weuld Bopesitionsdde heak #ithe fwgdl dfdke ¢pip|frae agigeighalops erewplrEem  so

t hese pi. i: ] 0 i 30B
w i bo b ST s Penh T ol EhONE ARE ot A8 o et b
Thus, t haspEBSIVD,G0EY sees the first image of Figure 113 that is

associated with _the upper left pits 30B. Li E}g}w se, f0£ ex l e, ig order to
view the secSHBilinhadle image; Qg ¢D Bieetply 9rng 4 dhgtase °§ 9 AEE R | ook
at the fdﬁ'g&io:llQ)f%&rOW.COi n froma direction along arrow Y. From this

vant age point, the person sees the detail of upper right pits 30C, but does
not see the Qikesvise, pthe sn@RBf Babhe BOE sedh iyl dewing thheoinnfigm e diiegiioneoflD i s
seen by Iooﬁ'éng at the face of the coin along the direction of arrow W

Li kewi sé™°¥Vhe i mage of Figure |E is seen by viewing the coin fromthe

di rection of n g{dayw X thé Eitf BB HEZAODL BEE RietasradSdd ev3y arsid thS BErigHeey of
arranged evenly around the periphery of the pocket 20. In the present
enmbodi mehret pockbte2(® Iathe Prosant pinbedigeBt, Ehexh iarchfowo pite 8B whishtdeeresifondrto the

S0, whi SR RADCaoPRAE PBAUFH JOGES 1< a discrete indentation The

pockets are mak Rickétgaekhvel N close] peackerso) waichFindicags 2Rat @RE pocket is a
discrete indentation. The pockets are not elongated. In the embodiment of Figure ZA, each
pocket 20 has a central axis and all points on the perimeter 50 are generally within a limited
distance from the axis. In the present embodiment, all points of the perimeter are the same
distance from the axis. In other words, the closed perimeter is a circle which acts as a rim for
the inner wall surface. The inner wall surface of the pocket is frusto-conically shaped. This
means that each pocket cannot be, for instance, a longitudinal or elongated groove. When a
user rotates the surface, or looks at the surface from different angles, each pocket has roughly
the same appearance no matter which direction the person looks at the surface. Thus, as the
surface is rotated, the person is able to concentrate on the different pits that are visible through
the changing angles, rather than being distracted by changes in the inner pocket surfaces. In
contrast, if the pockets were to be elongated, the person would perceive that the pockets
themselves were changing in orientation when the surface is rotated or viewed from different
angles. This is one reason why the embodiment uses pockets, rather than elongated
indentations.

Another reason why elongated indentations of the prior art are avoided in the present

embodiment is that a substantial part of an elongated indentation consists essentially of two
walls, which effectively limits the surface to having only two images. In contrast to the prior

art, the surface of the present embodiment is able to contain at least three or four images.



pocket 20 has a central axis and all points on the perineter 50 are
generally within a limted distance fromthe axis. In the present
enbodi mrewQ 0ak447poi nts of the perineter are the sanme di sPa@ns60f/Goeén t he
axis. In other words, the closed perineter is a circle which acts as a rim
for the inner wall surface. The inner wall surface of the pocket is
frusto-conically shaped. This neans that each pocket cannot be, for
instance, a longitudinal or elongated groove. Wen a user rotates the
surface, or |ooks at the surface fromdifferent angles, each pocket has
roughly the Netradl thppecketnbamoequatetldéo cowthiotpitdi3peborn examphe ipErmon1Boaky at
the surface. Thus, as.th surface is rotated, .the rson i§ able

concont rEElsH TLRIbeR OF prkeisiat e i fade 21§ g REpBrEB s foch e ity g
angl es, mighBer,nanriied petkdtssdded @becbndin GHR PEE bekiust RBat JHRREL 19Q6¢683d on a
surfaces. In contrast, if the pockets were to be el ongated, the person

woul d pearagteiiviee suitice whercpwar of the f@hfelméﬁﬁ/me%e;e changi ngI in orientation
wh h f i i fr. i . . Thi s,i
en the sur I{"}glgre' 58 dlﬁ@létﬁ%tgéja %os%'g&%?ﬁﬁg{vﬁ%oﬁﬁe Fﬁ{?% VlF%@g a?ozqé a ﬁ'r'leSA'-A? of"€

reason why the USes cke an el‘onga

i ndent atHigns .2 A\at the fenibod it WIFiglrengAt €d 2Bd@B tpatkas 200dre tgaferplly Grusik t
are avoided in the present enbodinent is that a substantjal part of an

el ongat egnicade shaped.dn TigisiZs: heeapsaitbotipmyplhe pagket ingenerallyppedqd wiainvel y

limts t f t i [ t [

arty t na S fRHE B el BahPyt B0 pORlet 1o thet BRGEAmL, BOBGHARof R bAGePEaPbe

t hr ee orpoimed td dreges fullNor@2/ 24470 PCT/ SA1/ 00168 7 Not all the pockets 20
are required _to contai its 30. For ex le, in Figu 1B, only a

sel ected nu IBPerp‘B?:l_Ek]é dacgrf §3g @PP‘%‘&%aﬁévEéu‘ﬁgbgof ﬁn?aﬁée&‘ﬁb%@-l Bise of
each poqfel; ABRns!dh arfi BHI& gi(“’th@ﬁﬁeﬁfinélﬂ%dgg?tt%%ﬁhg%&sQﬁtthg%k?d-ébrﬁ&l'

pits, because~that pocket 1s Tocated on a of the surface where none
of the fintemal stegesf egbear20.Fi gure 2B illustrates a cross-sectional view of

the pits 20 viewed alon li,ne.A-A of Figure 2A..ln.the odi ment -0
H ouros 2a arbeans ofg 28 on t ety loper i FigPe iR i e 2! RE R St
I'n Fi gurs@rf2® appbsrs @0/ ca! bROVhWieked REFRARKES i Sro8efiRkidh] i if Are@sted ehat
retain the frusto-conical shape of the pocket. In other enbodinments, the

bot t om dhe imer piedicarfapmpasre plyalititafdinesr ragoaselnaFigurd 24018, linpae regionsrargal |
surface @ﬁnfﬁsgg R (i}l(ﬁg at %QnshaqgngaApA,ucgraallng an?ffraJiiiug' 8ﬂherp%%i<&':]fn @1% se;@& Yere
are numerous linear regions on the frusto-conical inner wall of the pocket.

The reason that the pits are located on linear regions is that the linear regions provide a
reflective backdrop for the images. Each image is the sum total of the numerous fragmented
pits. Since each pit is on a linear region, those linear regions provide a reflective background
or backdrop on which each image appears. This explains why the images are able to appear
against a background that is either shiny or at least has a degree of reflectivity. Thus, the
present invention is an improvement over the prior art where images appear against
comparatively dull backgrounds provided by pockets which have hemispherical surfaces that
are devoid of linear regions on the inner walls of the hemispherical pockets.

In Figure 2B, the pits 30 are positioned further up the inner wall, closer to the
perimeter of the pocket than the end or bottom of the pocket. If the pits were to be positioned
close to the bottom of the pockets, the pits within the same pocket would be closer to one
another, and the images created by each pit might be less readily distinguished from the
images created by the other pits. Moreover, if the pits were to be closer to the bottom of the

pockets, the viewing angle is increased-the person would have to look at the surface from



| i near regions 60 are fornmed by the linear inclined parts of the faces of
the frusto-conical internal shape of each pit 20. The pits are | ocated on
t he |i neavonpgidons. VWen viewed in Figure 2A, the inner waCT/sdolr/@uss ace
appears curved, but when viewed in Figure 2B in cross section, it is
appreciated that the inner wall surface has a plurality of |inear regions.
In Figure 2A, the linear regions are found along a line that runs al ong
A-A, or along any radius of the pocket.8ln this sense, there are numerous
| i near regions on the frusto-conical inner wall of the pocket. The reason
that thalmppstalivgetdy pboevetiacrder tpisee e pitsgiThus the pithate praferabily pleced vpihighsr

provi detg ardemeel%&)le%/gmb féedlg &?tfs% gio@gn fnrﬁgﬁr% 2BEach image is the sumtotal

of the agnen nce ea pit is on a linear region,

t hose | | near Iﬁefgglﬁeaﬁqrtﬁwpdacees mzszﬁlaedianm&rhacﬁegh@umda oD lesb algdndthed? t@rbﬂ@hl ch
each i mge gg%gars Thi s explains why the inmages are able to appear
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regions.on the in r wal |l s of the hem spherical. pockets. In Figure 2B, the
pits 30 l%tﬁ@aga%gl? e llftﬁpﬁlh@gﬁﬁ‘ﬁe’feh@ hehrigRiiga Sieiss dannstk egiseb ithet er

of the ﬁ)%(%l@twc;uﬂ?ﬂ%n& ?&b@w@heprn a%kfafnv@{lcﬁ t&adm%@écreagé u; fne d@ﬁshﬁ/ ‘fﬁl‘t@ ah® be

positione close to the bottom of e pockets, e sane
pocket \pockeds per mhbsmfaqecnrm\éf t}anoterrml anglndwtrhémbwmggsﬁcmb{tles:’s thyn eachy pi t

m ght | ess ead i stinquish from t.he. the ot her
o o, narEBenhS Pkt e bsockdh et be pleolly iincloWRE WHE il of oisd actie
pocket sam%wg% g fange Berksén 0NeE BRS] gésh@n RIRSTASHY Vb Jditiaus ah%cé@@ibl@t
the surface from 02/ 24470 PCT/ SQ01/00168 8 al nost di rectly above in

order t gangsdor the ipsleded angless eighty tpions hurdseddegressabl y pl aced up hi gher

e oeker e LR TS bremioiR A8 S o8 BafY el | B skbopket o™

Prefer afshmnela&nséa@m.a d bfhapOgkBe pith@ideporkets aEhell a poRBl@htthatakd @an@fq{) af ound
two to one. Preferab é with this ratio, the included angle of the bottom
fE

of the péeRetunibagasar Be Biealer fategter Bl deasty, peridtaeads aitantasrausRacausedhgl e

in the tphg&}f&e%)bettgpgefﬂﬁﬁgdagfsth@Elﬁags,eérﬁira%g %aRls it Mofe difficult for the i images to be
counterfeited. This latter advantage is relevant when embodiments of the surface are used for
security purposes.

In Figure 2B, the end or bottom of the pocket has curved or rounded portions, with a
general flat end. However, the actual shape and configuration of the end of the pocket is not
critical to the invention since, as mentioned above, it is preferred that the pits are located
further up the inner wall, rather than near the bottom of the pocket. Therefore, the bottom of
the pocket does not play a major part in the creation of the images. For instance, the end of the
pocket can be sharp or pointed, without influencing the images. However, it is preferred that
the end of the pocket be rounded, rather than pointed, since a pointed end would itself act as a
visible feature that could distract from the actual images.

Nevertheless, other embodiments might use the end of the pocket as an image creation
formation. In other words, some pockets might have ends that are rounded, while other
pockets might have ends that are sharp. Such differences would be used to create an image
that is discernable when the surface of the coin is viewed from directly above.

A further embodiment of the invention is shown in Figures 3A and 3B where the

pockets are shaped as inverted pyramids 20. The formations, embodied as pits 30, are



internal angle. If the internal angle were to be significantly greater than
ni nety degrees, the pocket would tend to be wider in dianeter, which |eads
to a decve@sm244m0 t he density of pits and pockets per uniPCHeGOE®E6sar ea. | f
the internal angle were--to be significantly | ess than ninety degrees, the
wal I s of the pocket would be steeply inclined, which would |lead to a very
acute |lowviewing angle for the person to see the inages. In alternative
enbodi ments, an acceptable range for #he included angle is eighty to one
hundred degrees. The pits 30 are preferﬁbly as snallé%s possi bl because
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sur f ace g:iNaGHhH HeBoROIKEL Riverdtdf & 1dBERLA by the appended claims.

The illustrated embodiments have four pits. However, in other embodiments, each
pocket 20 can have any number of pits which provide a corresponding number of separately-
viewable images. In practice, however, there is an upper limit as to how many unique pits 30
can be positioned around the periphery of each pocket 20 because, as the number of pits 30
increases, it would become increasingly difficult to distinguish each image formed by
adjacent pits. In experiments, the pockets have been provided with three or four pits, and
conceivably five pits may be attempted.

In the preferred embodiment of Figures 2A and 2B, the inner wall surface of the
pocket has a frusto-conical region, but in other embodiments, the inner wélled surface can be
of a variety of shapes provided that linear regions are present which can act as reflective
backgrounds for the images.

In the embodiments, the multi-image surface has been applied to the face of a coin.
However, other embodiments may be applied to surfaces on any number of objects, such as
identification badges, medallions, rings, to name a few. The multi-image surfaces may be
used either for decorative purposes, or for security purposes-since the multi-image surface

structure is difficult to reproduce without the appropriate manufacturing equipment.



regions are found on the flat inclined surfaces of the inverted pyram d.
However, the earlier enbodiment of Figures 2A and 2B are preferred over

t he enmbodveent44ad Fi gures 3A and 3B. First, the sharp edpewsGbriohes pyram d
sides and end of the pyram d act as visible features that can distract
fromthe actual inages. Second, in contrast to a conical or frusto-conical
inner walled surface, the surfaces of the pyram d-shaped i nner wall change
visibly when viewed fromdifferent anghes. Wereas the walls of a conical
or frusto-conical inner wall appear relatively simlar regardl ess of the
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techniques.

The formations, within the pockets, are embodied as pits. The pits are generally
rounded or curved indentations. However, in other embodiments, the formations may be in
other shapes and configurations. The pits, for example, can be square or orthogonal.
Moreover, the formations of each pocket need not be identical, and the pits within each pocket
can be of a variety of shapes.

The width to height ratios described above are preferred dimensions, and other ratios
are possible. However, if the width to height ratios become greater than, say, three to one, the
pocket would have a shallow slope, in which case the person would tend to look at the coin
from directly overhead, causing the person to also see the pits for the other images. The
purpose of specifying examples of width to height ratios is to make it clear that the
embodiments of the pockets are not elongated grooves. Such elongated grooves, as found in
the prior art, are only capable of containing two images. In contrast, the closed perimeter
pockets of above embodiments are able to contain three, four or possibly more images.
Moreover, the linear regions on the inner wall of the pockets ensure that the images are seen

against a reflective background or backdrop.



used either for decorative purposes, or for security purposes-since the
mul ti-imge surface structure is difficult to reproduce w thout the
appropri aveomanand act uri ng equi prent. WO 02/ 24470 PCT/ SQ1PODE661/00168 The
coin of the exenplary enbodinment is 14 nmin dianeter, but other

enbodi mrents can be applied to surfaces of |larger or smaller size. In the
exanpl es, the depth of the pockets 1is around 0.1 to 0.2 mm In the
enbodi ments, the surfaces are engraved dilrectly on nmetallic surfaces, but
ot her enbodlnents may be created on other surfaces such as plastic,
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fromdirectly overhead, causing the person to also see the pits for the

ot her images. The purpose of specifying exanples of wdth to height ratios
is to makeobr2glear that the enbodi nents of the pockets pewsSaovooeésongat ed
grooves. Such el ongated grooves, as found in the prior art, are only
capabl e of containing two inages. In contrast, the closed perineter

pockets of above enbodi nents are able to contain three, four or possibly
nore images. Moreover, the linear regigns on the inner wall of the pockets
ensure that the imges are seen agains % a reflective background or
backdr o cLAMS?2/ 24470 PCT/ SG01/ 00168 11i In the enbodi nents descri bed
above, the formations are forned as pits that are recessed below the
surface of the inner wall surface of the pocket. However, the formations
can projlect abewdadelevimpnenltipdd ireshes eadlncrwabletfien modikfetent langlspithie swfcd i ed
designs, care nust be taken that the person does not see fragnments of

ot her iﬁﬁﬂ@@n&hen | ooking at a particular 1image to such an extent that the
i mages becong i Wie5 2B,
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pockets are Created first, % d then the pits are engraved. However, other
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surface tantdpdtid thel fBrthfoBRBatRAS beitl @&gﬂleﬁts fof aifitdr dmige@ e8¢H viswable fronhe
surface includin a plurality of pockets each having a cl osed peri neter

and an iathEerensang surface havi ng

2. A surface according to claim 1 wherein the inner surface includes at least a frusto-

conical region.

3. A surface according to claim 2 wherein the closed perimeter is a circle which acts as a

rim for the frusto-conical region.

4. A surface according to either claim 2 or 3 wherein the end of the frusto-conical region

has rounded portions.

S. A surface according to any one of claims 2 to 4 wherein the frusto-conical region has

an included angle in the range of eighty to one hundred degrees.

6. A surface according to claim 5 wherein the frusto-conical region has an included angle

of around ninety degrees.

7. A surface according to either claim 2 or 3 wherein the inner surface is a perfect cone

with an end shaped as a pointed apex.



a plurality of linear regions, at |east sonme of the pockets each having a
first formation on one of the linear regions thereof, each formation being
a fragmemoot2€7dirst i nmage such that all the first fornmaPCDRE01/@o68DI Ne toO
create the first inmage which is viewable only froma first angle, and at

| east some of said pockets each having further formations on other |inear
regions of the sane pocket, the further formations being fragnents of
further images each viewable from a different angle. 2. A surface
according to claim1 wherein the inner surface includes at_|east a frusto-

coni cal % egi dhsurfacemogerdingcle amycBiedtinge Pl RBRamingiErin thagoeegshaye a
peri net Ffihl%te?d&"ﬂeg‘%fﬁgwt@fgﬁ&aﬁﬁéflegfthg“t Eé‘iofcgfe the frusto-conical region.

4. A surface accor et aim 2 or wherein the end of the
frusto-conical region has rounded portions. 5. A surface according to any
one of clains to 4 whe o-coni cal, regi on has, i.ncl uded

2 .ein the frust an
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to clai MephheheirardAR tyb¥s b coni cal region has an included angle of
around ninety degrees. 7. A surface according to either claim2 or 3

wherein the inner surface is a perfect cone wth an end shaped as a

i nted . WO.02/ 24470 PCT/ S(01/.00168 .13 8. di t
e of b prbBEitRACCl AL RGP A1 TIRrTIa tsoke: Lrhes HelETa St B B it or
to hei gfbtfaﬁ%{deﬁe@&yﬂaﬁﬁ& than three to one. 9. A surface according to claim

8 wherein the pockets have a perineter dianmeter to height ratio of around
two to one. 10. A surface according to claim1 wherein the inner surface

i nel ud : . _ ' . . 1.
wcoor di 1t o Lyt RRIY Rl 18 ReRAT A Bobed BiRlerers B dORASE s,
i nver t ednVanze bafe dfhke pyramid.d.

12. A surface according to claim 11 wherein the inverted base of the pyramid has three or

four or more sides.

13. A surface according to any one of claims 10 to 12 wherein the pyramid has a base

width to height ratio of less than three to one.

14. A surface according to claim 13 wherein the pyramid has a base width to height ratio

of around two to one.

15. A surface according to any one of the preceding claims wherein the formations include

recesses that are below the inner wall surface.

16. A surface according to any one of claims 1 to 14 wherein the formations include
protrusions that are above the inner wall surface.

17. A surface according to any one of the preceding claims wherein at least some of said
pockets each having three or more formations resulting in the surface having three or more

images, as the case may be, each viewable from a different angle.

18. A surface according to any one of the preceding claims wherein the linear regions act

as a reflective backdrop for the images created by the formations.



12. A surface according to claim 11l wherein the inverted base of the
pyram d has three or four or nore sides. 13. A surface according to any
one of civdny2480to 12 wherein the pyram d has a base w BCTVSGal/dveésght
ratio of less than three to one. 14. A surface according to claim 13
wherein the pyramd has a base width to height ratio of around two to one.
15. A surface according to any one of the preceding clains wherein the
formations include recesses that are below the inner wall surface. 16. A
surface according to any one of clainms %;to 14 wherein the formations
include protrusions that are above the inner wall surface. 17. A surface
accordi to any.one of th recedi cl aj el east so f said
pocket s 1dach BTG Sefrdindn BREFE GOt HePuil: YRELTRorbh e FhlraQBoteef
havi ng tHRERe af podiicRed CIBEAS thelSeriniter @A $iee piakettBan S@@hd vf thaglokketf r om a
different angle. 18. A surface according to any one of the preceding clains
wherein the linear regions act as a reflective backdrop for the inages
created,hy the j . I : : /
accordi%g'touéﬁ%%%ggkgﬁaﬁﬁégé%g@é%ﬁﬁégé$§¥%§‘ é&%%ﬁ§¥%%4?%$%%'f%#ékgﬁgeach
pocket af@inp@sitioned closer to the perineter of the pocket than the end of
t he pocket. 20. A surface according to any one of the preceding clains
wherein the |linear regions are inclined. 21. A surface according to any
one of '[%fig P GEABAELRINE o%f'bﬁé Bf ﬁx@ﬁ)rédépﬁl?(b‘?alhﬁ Wi R the @%fa8e ﬁsﬁﬁ;ﬁn@(ﬁ a
coin. 22. A surtace according 1o any ore o he preceding clains erein

t he sur agaaedadeofamdm.of netal. 23. A surface according to any one of the
precedi ng clains wherein the pockets and formations are made by engravi ng.
24. A surface according to any one of clains 1 to 22 wherein the pockets

and format i onSguBice ABRARINEY0 SAPHR H¥he preceding claims wherein the surface is made of

metal.

23. A surface according to any one of the preceding claims wherein the pockets and

formations are made by engraving.

24. A surface according to any one of claims 1 to 22 wherein the pockets and formations

are made by stamping.

25. A surface according to any one of the preceding claims wherein each pocket has a
central axis and all points on the perimeter thereof are generally within a limited distance

from the axis.

26. A surface according to claim 25 wherein all points on the perimeter thereof are

equidistant from the axis.

27. A surface according to any one of the preceding claims wherein the pockets are non-

elongated.

28. A method of creating a surface having multiple images each viewable from a different

angle, the method including the steps of:



25. A surface according to any one of the preceding clainms wherein each
pocket has a central axis and all points on the perinmeter thereof are
general | ywowr/bi4mo a limted distance fromthe axis. 26. AreDSsGear@ieccor di ng
to claim?25 wherein all points on the perineter thereof are equidistant
fromthe axis. 27. A surface according to any one of the preceding clains
wherein the pockets are non- elongated. 28. A nethod of creating a surface
having nmultiple i mages each viewable fridma different angle, the nethod
including the steps of: WO 02/ 24470 PCT/ SG01/00168 15 creating on a
surface a pl greating wnot syidedect plusality oh DPrkRls 42t Bawng seslpspst Reringier and an nner
wal | surface i u Lk ] egions, creating, at least in
sonme of I?Iﬁéwﬁgg‘éref?% &éfﬂjf%gr@#a?l& Sr;%lﬁe%ﬁl%g#n%’ne of the linear regions

t her eof , eacRkrdatingmitil@nt hedong 6f the pockent adirstefofrhatiin omageothe hintdratgiahs t he
first formations are able to conbine to create the first [mge which is

vi ewabl dhesentyegchdmimpatiqn bamgs frgment of adiglinagg ,Su?bn&’éf alf g-{.gstjtirsg AYINSAES d
pocket s, ) i : A i ocket
Phe. rur ehisro pBbiretE BBk e S L e e T e e from
a different apglieg, i3t leAstreeitecrt saidqmckiétnduttberdoanatidd8 ontrdherilmeatregionnef

surface includes at |east frusto: .conical regi.on. . .
the same pocket, the furtheraformatlons being fragments 09 furtrher images each viewable from

a different angle.

29. A method according to claim 28 wherein the inner surface includes at least a frusto-

conical region.



