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VI EW NG DEVI CE AND METHCOD FOR ASCERTAI NI N(‘%ﬁ%%%(lJSLY
OPTI CAL CONGP643BMT CHARACTERI STI CS OF AN

VARI ABLE DEVI CE _ This inventipon pertains gener ally to viewers
Ol’f?ll ew ng ] devi ces and, rmre particul ar y, to view ng devices having
reflectors therein. c VBEvieECaND uRefoD € di sclosed in
US. Patent 5 Nos. 4,705, 30gg mfﬁ:ﬁiﬁa sERuLeANESUBLY abl e devi ces

whi ch can be used in optlcaéiqu 66L6R| SKHEFRCHARACTEREBTICS Vvari able

pigments are disclosed in U SopFgijeopTieALLY, ¥ARIABEE DEvVIERd 5, 279, 657.
The color shift characteristics of these devi ces and i nks can be used

for currency authentication. 10 Relative novenent between the observer
and the optically vari abl e device is typically needed to visualize

t hese -col or shifts. There is a need for a view ng device which can be
used by an observer to confirmthe authenticity of an optically

vari abl e device without the need of relative 15 _novenent between the
observer, the opti cThip iaveatienjpertains geperajdy, to.vigvwers ex viewing

I'n general It hevakesbiaffd, (ﬁof@epﬂrﬁieﬁlarmy¢nEbDWﬂeW1ng devices having
: reflectors therein.
Optically variable dev1ces are dlsclosed in U.s. Patent
5 Nos. 4,705,300 and 4,705,356. 0pt1ca11y varlable dev1ces
which can be used in optically variable inks and optically
variable pigments are disclosed in U.S. Patent Nos. 5,171,363
and 5,279,657. The color shift characteristics of these
‘deviceS-and inks can be used for currency authentication.
10 Relative movement between the observer ‘and the optically
variable device is typically needed to visualize these color
shifts. There is a need for a viewing device which can be
used by an observer to confirm the atithenticity of an
optically variable device without the need of relative
15 movement between the observer, the optically variable device
 or the viewing dev1ce. | - '

In general, it is an object of the present invention to
provide a viewing device which permits an ob_server to quickly
confirm the color shift characteristics of an optically

20 varlable device. '

Another object of the invention is to provide a viewing
deV1ce of the above character which permlts the observer to
s1multaneously view two dlscrete colors reflected by an
optlcally variable device. '

25 . Another object of the 1nvent1on 1s to prov1de a viewing
device of the above character in which the confirmation of
"authenticity of an opticallj variable device is reproducible.

Additional objects and features of the invention will

appear from the following description from which the preferred
30 embodiments are set forth in detail in conjunction with the
' accompanying drawings.
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Figure 2 is cross ﬁ@ﬁiﬁe)aaisva a&ag&fant tiqmswatg.ﬁéev:e%aerematEbashspé
taken along th tlf!\ %Lﬂ u.re Figure 3 is a diagram
Tt

illustrating & ’&e ot Fjo?"“f?\e Vi ewi ng device of Figure 1.
Figure 4 is a crofdogoms |4orisl avctwsssseebhanaichéewm spmewhat schematic,

of another embodlment of a v1ew1ng device incorporating the

10 present 1nventlon. _

' Flgure 5 is a cross sectlonal view, somewhat schematic, ‘
of another embodlment of a v1ewing device 1noorporat1ng the
present invention. _ ,

Flgure 6 is a s1de elevatiohal view, somewhat schematic,

15 of another embod1ment of a viewing devxce 1ncorporat1ng the
present invention. '

Figure 7 is a dJ.agram 111ustrat1ng certain relationships
of the v1ew1ng ‘device of Flgure 6.

Figure 8 is a diagram illustratlng certain other

20 relatlonshlps of the viewing device of Flgure 6.

Figure 9 is a side elevatlonal v1ew, somewhat schematic,
of another embodiment of a v1ew1ng dev1ce incorporating the
'present 1nvention. '

Figure 10 is a sui_e_elevational view,' somewhat schematic,

25 of'another'eﬁbodimeht of a viewing devioe incorporating the

| present invention. _

_ In general, the view1ng dev1ce of the present invention
is for use by an observer to ascerta1n the authenticity of
an instrument of value hav1ng an image thereon formed from

30 an optically varlahle device. The viewing dev1ce 1nc1udes
a frame structure which permlts v1ew1ng of the image in a
flxed spat1a1 orlentatlon and means carried by the frame
structure for permlttlng the observer to see simultaneously
the 1mage in first and second colors without movement of the

35 observer, the viewing device or the image.
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i mage. 10 Patent Nos. 5,171,363 and 5,279,657. As more fully discussed
in U.s. Patent No. 4,705,356, image 17 exhibits a significant
change in colored appearance when viewed from two different
angles which differ, for example, by at least 40°"an_d up fo
- approximately 70°. A suitable optically variable device 18
15 exhibits a color shift between green and blue. The angle of
reflection of a ray of light from image 17 is generally équal
to the angle of incidence of the ray of light 111um1nat1ng
the image. _
A viewer or viewing device 19 of the present invention
20 is utilized at places where currency or other instruments of
value are transferred for goods, ‘services or other items of
.value. In Figure 1, a viewing device 19 is shown on a support
surface 21 next to a cash register 22. Viewing device 19 is
formed from a frame structure or housing 23 made from any
25 suitable opagque material such as molded plastic. As
illustrated in Figure 2, housing 23 is generally in the form
of a paral-lelepiped having top and bottom portions 26 and 27,
front and rear walls 28 and 29 and first and second side walls
31. Front wall 28 has an upper inclined or bevelled portion
30 28a which extends inwardly and upwardly to connect with top
portion 26. Housing 23 has a length of approximately twelve
inches and a height of approximately four and one-half inches.
-Hoﬁs’ing. 23 permits image 17 to be viewed when bank note
16 is in a fixed spacial orientation resting on support
35 surface 21. In this regard, rear portion 23b of the housing
is provided with foot 32 for supporting viewing device 19
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- 3- re in particular, a view ng device of the
inventiaﬂoPguﬂﬁflized to determne the authenticity of an |H§??unent v
of value such as a bank note 16 having an i nmage 17 thereon forned from-
an optically variable device 18 which 5 causes substantial color shifts
with varying angle of |ight incidence-gQtically variable device 18

can, for exanple, be a thin filmoptically variable article such as

t hat di saheeekhed supportaisurifadss and permnittingdthe/BankShote td be

optically vari g Nt [ .S ed i S, 0 _Pat ent
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material such as m)l ded o] astic. trated in Figur
nous ng 231 ARRREPLY| §6i Ae; FATEHSA Within BOWSTAN| ERefoRed IARITAET and

bott om porti oiwagé mmdtﬂipugh lower viewing port 37 and permitting the
observer to view the image through ports 36 and 37 in a first
15 color. Lighting assembly 46 includes at least one light
emanating source and, more specifically as shown in Figure 2,
includes a first or upper light or bulb 47 and a second or
lower light or bulb 48 spaced below bulb 47. Bulbs 47 and
48 are mounted on a reflector panel 49 extending between top
20 and bottom portions 26 and 27 and side walls 31 in general
vertical disposition. The bulbs can be of a suitable size
such as 0.3 A and 2.5 V for producing illumination on the
sample surface of optically variable device 18 ranging from
approximately 25 to 100 footcandles. Housing 23 is provided
25 with an internal power supply in the form of first and second
: b_a*g;terieS- 51 which are electrically connected to bulbs 47 and
48: by first wires 52 for providing electrical energy to the
Biiib_s-. Second wires 53 serve as a ground return betwe,en' the
bulbs and batteries 51 and a switch 56 is mounted to one of
30 side walls 31 and. electrically connected to second wires 53
for energizing and de-energizing the bulbs. N -
A ‘translucent planar diffuser sheet 57 made from any .
suitable material such as plastic and having a thickness of
approximately 0.1 millimeter is vertically mounted within
35 housing 23 adjacent and rearwardly of viewing port 37 as part
of lighting assembly 46. Diffuser sheet 57 extends between



front and rear walls 28 and 29 and first and second side walls
Front wal | £n upper i nclined or bevelled portion 30 ,dgg.;ﬂgﬂss
ext ends inﬁﬁ%’@gnd upwardly to connect with top portloﬁ usi ng

23 has a length of approximately twelve i nches and a hei ght of
. approxi mately four and one-half inches. Housi ng 23 permts inmge
17 to be viewed when bank note 16 is in esdixed spacial orientation
resting on support 35 surface 21. In this regard, rear portion 23b of the
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i ncl udes neans for 3‘8”5 ttlgﬁan obs rver to viewimge 17 in a first
col or -and SCoRe: 8 % BN a second color without 10
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37 and per nitPt | ﬁgslemyer to s:unultaneously view image 17 in a second color.
Mirror 61 is located forward of lower viewing port 37 opposite
diffuser sheet 57 and is mounted in viewing compartment 38
so as to extend at an oblique angle from bottom portion 27
of housing 23 to front wall 28. More specifically, mirror
15 61 intersects bottom portion 27 a distance from the center
of image 17 ranging from approximately zero to six inches and .
is aligned at an obtuse angle 62 ranging from approximately
90° to 135° relative to image 17 in the horizontal plane and
preferably at an angle ranging from approximately 110° to
20 120°. Although mirror 61 is shown as being generally planar,
it could be curved and be within the scope of the present
invention. :
The relative relat:.onsh:.p of bulbs 47 and 48, diffuser
sheet 57 and mirror 61 are important in the operation of
25 viewing device 19 and are illustrated in Figure 3 relative
to: the plane below viewing device 19 containing image 17 of
-Qﬁt;i.ca_lly variable device 18 and relative to an observer
indicated by eye 63. These components of viewing device 19
are placed so that first reflected ray 66 containing the view
30 of image 17 in the first desired color intersects second
reflected ray 67 containing the view of the image in the
second desired color at the proper location relative to
viewing device 19 for facilitating ease of observation by eye
63. In this regard, it has been found that a suitable point
35 of intersection of rays 66 and 67 is approximately 30 inches



observer to view the image through ports 36 and 37 in a first 15 color.

Li ghting assenbly 46 includes at | east one |ight emanat i ce and,
more speWO¥BBIY, as shown in Figure 2, i ncl udes a fi?ﬁ&gﬁ%r “
light or bulb 47 and a second or | ower light or bulb 48 spaced bel ow
bul b 47. Bul bs 47 and 48 are nmounted on a reflector panel 49 extending
between top 20 and bottom portions 26 and 2g_and side walls 31 in general
vertical disposition. The bul bs can be of a suitable size such as 0.3
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WO 96/ 138Ab optically variable device 18 and is shWi WROPigl#663 by line
73, range from approximately 15° to 40° and 60° to 85°,. ‘
respectively, and approximate 35° and 80°, respectively, in
the embodiment illustrated in Figures 1 and 2. First incident
ray 71 produces first reflected ray 66 and second incident
15 ray 72 produces reflected ray 74 which, when reflected by
mirror 61, in turn produces second reflected 'ray 67. The
‘mirror causes second color reflected ray 67 to intersect first
color reflected ray 66 generally at eye 63.
First color reflected ray 66 and reflected ray 74 have
20 respective first and second angles of reflection 76 and 77
which are equa"l to first and second angles of inciden_cé 68
and 69. As such, angles of reflection 76 and 77 define the
respective first and second viewing angles of rays 66 and 67
perceived by eye 63. It is desirable that the angle of
. 25 separation between reflected rays 66 and 74 be at least 40°
and most desirably range from approximately 40° to 70°. Thus,
- rays 66 and 67 contain the colors reflected from image 17 at
arigles 76 and 77. -
In operation and use, viewing device 19 and the method
.30 thereof permits an observer to ascertain the optical color
shift .ch_a"racteristics of optically variable device 18 and to
thereby verify the authenticity of bank note 16. After the
bank note is slipped under front portion 23a of housing 23
so that image 17 is generally aligned with lower viewing port
35 37, light switch 56 is activated so that upper and lower bulbs
47 and 48 illuminate the image through the lower viewing port.



fop and bottom portions 26 and 27 and sidewalls 31 of housing 23 and

t hus defi : ear wall of view ng conpartnent 38. Sheegro: jgbf uses
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shoul d be appreciated that a::+ 5 diffuser sheet which is curved in
conformation and/or nounted at an oblique angle relative to i mage 17
woul d be within the scope of the present=Tsvention. . Ref | ect or
means in the formof a generally planar mrror 61 is included within
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S1oe ot ey ftte Shesryen o SeRone dneident-ray, 42 brgmoyer BulB a8
the plane bel owivilaiM itttk | devide coat tns&g:on@mg]]k ®of incigencel 69 and
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These conponent ?ad"\“sgnﬁ re nd, X %ge%a&béfg“% LQS&&? Q{i ¥m§§8 i the
reflected ray G&ennndaucolcg: tdte mﬂemomfanmen?onmt mrrprsﬁldagnn§ed
col or intersectsSaay %ﬁngezsr '@&t&ﬁi@e %qw&@uaﬂset £8 vhéimigd heThe

i mage in the secon sired col or roper | ocafion relative to
15 colored image of second reflec ed ray 67 is reflected by the

mirror through upper viewing port 36 and, as seen by the
observer, is a reverse of the image of first reflected ray

66. In this manner, viewing device 19 permits the observer
to view the color shift characteristics of image 17 to a
20 general fixed line of sight.

The relative placement of bulbs 47 and 48 and diffuser
sheet 57 causes the difference between angles 77 and 76 of
reflected rays 66 and 67 to be in the desired range of at
least 40° for ensuring an optimal and discernable color shift

25 between the image as projected by first and second color

.re_fleéted rays 66 and 67. The visualization of the color

shift_characteristics of optically variable device 18 enables
the observer to confirm the authenticity of bank note 16.

Although the discussion above has referred to individual

30 incident rays 71 and 72 and reflected rays 66 and 67, it will

be appreciated by those skilled in the art that diffuser sheet

57 serves to convert each of bulbs 47 and 48 from a single

light source to a plurality of light sources which generally

. decrease in intensity from the point on the diffuser sheet

35 closest to the respective bulb. Each of these light sources

of lesser intensity illuminates the image at a discrete angle
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i mmge 17 which is placed beneath | ower view ng port - 37 in housing 23.
The horizontal distance fromthe center of iLgage 17 to di ffuser sheet

57 and the vertical distance between the plane 5 of the inage and upper
and | ower bul hsf 4hcidenide dﬁroépmﬂbam:es a réfneetaadrsymmﬁbmeﬁ»ﬁjm@r&ies
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First col or
10 1light, the direction and intensn:y of wh:.ch can change over

time, to illuminate optically variable device 18. Instead, ‘
the viewing device provides lighting from bulbs 47 and 48
which is relatively constant in color profile, illumination
and direction. In addition, the viewing angles are defined
15 by the location of viewing ports 36 and 37 and are relatively
constant. | Acdordingly, the authenticity of the same or
_similar bank notes can be repeatedly confirmed as necessary.
A viewing device having first and second internally fixed
light sources can have other embodiments and be within the
20 scope of the present invention. A compact '\_riewing device 96
having features similar to Vi'ewing device 19 is illustrated
in Figure 4. Viewing device 96 is for use on a support
surface 97 and includes a housing 101 made from any suitable .
opagque material such as molded plastic. - Housing 101 is
25 generally in the form of a parallelepiped and has top and -
bottom portions 102 and 103, front and rear walls 106 and 107
apd. first and second side walls 108. The housing is provided
with front and rear portions 101a and 101b. Rear portion 101b
is prbvided with a foot 111. Upper and lower viewing ports
30 112 and 113 are pfovided- in ho‘i:sing front portion 101a to
permit the bank note to be viewed through viewing compartment
116 of the housing front portion. : .
Viewing device 96 includes an internal lighting means or
.assembly 121 for illuminating image 17 through lower vie_w_ing
35 port 113. Lighting assembly 121 includes first and second
vertically-spaced light sources in the form of first or upper



20 respective first and second angles of reflection 76 and 77 whi ch

are equal &&M and second angl es of incidence 68 anplefPsesAdsesuch,

gngl es of on 76 and 77 define the respective first and second
vi ewi ng angles of rays 66 and 67 perceived by eye 63. It is desirable
that the angle of 25 separation between reflected rays 66 and 74 be at

| east 40[err] and nost desirably range f&9mm approximately 40[err] to
70. Thus, rays 66 and 67:contain the colors reflected fromimage 17 at
angles 76 and 7EonventlonalIbulhxmzziaudisutomﬁeprvlewhmgcdavbntlb&aanbuﬂbe
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bul bs 47 and 48 cg?é ?@l.lﬁ’lon 103I6¥ " h&éEa

|IIumnat|ngthe|magea tive angl es of |nC|c}ence 68
. 10 spring-loaded plunger 132 that activates the sw:Ltch and

extends downwardly from bottom portion 103 so as to engage
support surface 97. A generally planar sheet 133 made from
any suitable translucent material such as plastic is mounted
forward of bulbs 122 and 123 and rearward of ports 112 and

15 113 and serves to diffuse the light emanating from the bulbs
in a manner discussed above.

A reflector means in the form of mirror 136 is mounted
at an oblique angle relative to bottom portion 103 in viewing
compartment 116. More specifically, mirror 136 is disposed

20 forward of ports 112 and 113 and extends transversely between
side walls 108 and upwardly and forwardly from bottom portion

103 toward front wall 106. '
" Bulbs 122 and 123, diffuser sheet 133 and mirror 136 are
mounted in viewer housing 101 in a manner similar to bulbs
25 47 and 48, diffuser sheet 57 and mirror 61 of viewing device
19. Bfiefly,-upper bulb 122 and diffuser sheet 133 produce
firgt incident light 141 and corresponding first reflected
r&y 142 which projects image 17 in a first color to the
observer. Lower bulb 123 and diffuser sheet 133 produce
- 30 second incident light 143 and corresponding reflected light
146 which is reflected by mirror 136 to project the image in
a second color via second reflected ray 147 to the observer
for simultaneous visualization with the image of first

reflected ray 142. '

35 ~ In operation and use, viewing device 96 is lifted and
placed on bank note 16 so that image 17 is beneath front



First incidence ray 71 from upper bulb 47 illumni nates optically

vari abl e 18 at first angle of incidence 68 ect or
pr oj ect %ﬁ?&éﬁﬂ in the first color at reflection angfé”i}%gl rectly

t hrough upper viewing port 36 10 to the observer. Second incident ray 72

fromlower bulb 48 i I'lum nates device 18 at second angle of incidence -
69 and . causes second reflected ray 74-3@8-project the inage in the
second color at reflection angle 77 onto mirror 61 nounted i n housi ng

23 at OIan ?Fl l?d@t%ﬁ'ﬂiﬂl&t gunerralt bﬁigﬁeﬁt with ]J&weﬁ?h@%ﬁ.daq poge 113
second reflecte e or :
vi ewi ng port 3B ancfy "3%1%@9" efiroﬁ/t Borien n}'béaa ?€ ngE Eﬁpt#%l'

i mge of fi rsViewihgcdem.ceyQS is pressed ldovnwardly by cthe obiserver 1So
permts the oBgetdSivot apdut!!fale *ﬁah%ar adprbla"RRLAGLE. PS%&% 94 Lggge

17 to a 20 ener I Xe acerrent
of bul bs 4% afivont kowexefgesef front Eﬁé"e'tmy?l%ﬁmw guPPOrERUr fRE®cen

angl es f77 ?ndsi 6 Offhe de ﬁdéﬁ& gshuNyer 68ceaateE Ewiken Ijlilh%ﬁ@sé%l?ges
range of a | e or .ensuring an o an scer napl e

col or -shift B¥LBE; iéé af'h 1?#&& 88'[2@5& 58‘4 %% ¢ R viin
rﬁf | ect ed r ayshbébughddbffuser sheenallm i first ahd setond reflettéd rays
characteri sti i r -
to confirmt hgiﬁ(g'hé)ef Q%%y%#@‘%éégé& 4 é&'ﬁé m %&,&I iy thE ?ﬁgéﬁr,é(,?

di scussi oh0abboe siaultaneousdyt view theu.imagesan n%h@leiﬁtlrsé{-ysaﬂm Second
and refl ect edopfyps6ana@Nenbrebyt adcertain the s Ad ey e tﬁ?ﬁl?bul%fé as

in the art that diffuser sheet 57 serves to convert “each
and 48froma§rng|e light source to a plurality of 1ight sources
whi ch general ly & fuzdmazeaamodammeﬁenstft ytHe oprébenpoiitiventidie Mavinger

et e o bRERRaLCHMFRLIIANE haNReR YR e IRy Rl 5T, i BbAnGULGEe
15 156 therein is for use on a support surface 157 and is similar
" in many respects to viewing device 96. The viewing device
includes a 'housing 158 made from any suitable opaque material
such as plastic. Housing 158 has upper and lower portions
161 and 162 and front and rear walls 163 and 164 and is
20 provided with front and rear portions 158a and 158b. Upper
and lower ports 171 and 172 are respectively formed in upper
and lower portions 161 and 162 of the housing to permit the
observer to see through viewing compartment 173 within front
portion 158a of the housing. Housing 158 has a length of_'
25 approximately five and one-half inches and a height and width
of approximate two and one-half inches.

-A lighting means or assembly 176 is "included within
v:.ewing device 156 and includes a single lighting source or
bulb 177 mounted at the apex of a generally conical reflector

30 181 which extends between upper and lower portions 161 and
162 so as to face forwardly toward viewing compartment 173.
A battery 182 is mounted within rear portion 158b of the
housing and serves as a power supply for energizing bulb 177.
Wires 183 electrically connect the battery to the bulb and
35 are also connected to an on/off switch 186 mounted to upper
portion 161. A generally planar sheet 187 of any suitable
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- 8- of incidence and produces a reflected ray which prgy
izmage at aV@WEIMle angle of reflection.  The angul ar @I ve%%{l?gﬁof

t hese various reflected i mages provides a plurality of view ng points
at which the observer can see 5 image 17 in both of the desired colors so
as to confirm authenticity. Vieymag device 19 provides a
qui ck and repeatable neans .= for confirmng the optical color shift

cfr:g_r aCE er ilgt : _cs%ﬁin?lucgh&aﬁstféi‘iaﬂﬁdhw& et : i dsimeanted tel yhepfront
anbi en i ght, rec ng.and _intensit ' n change over
time, to illum ﬂttseES%Ftaﬁ érhgaFPEbFS’%fg&?’c&)él% "#ﬁ‘%&&a o The vi ew ng
devi ce provides |igRefhgctornmeanss ity thel £86rm of whixror s183| dis vmopynted
constant in col cof b e sl L]y | L 8CL} I 4o

t he view ng angﬁgégﬁége{’%gw'hédaa}fg%'%ﬂtgﬁg ?’Z)g g?lgﬁa,{cﬁ é/lf gﬁ?%g p]g??s,é%% n]é7n%i
37 and are r®l aandeceytends agnanapblignecangilsyilP2 Erom kawak RITLien 16

same or Si gbvarabgpbnto@lcaBRe NeGiRi £¢iNg CREANETEA Xhe &R B -a
A vi ewi ng devi ce_ hayi | ? '

sources can havglﬁ?ﬁéegﬁ%%ﬁﬁirr}% %g?ﬁﬁ‘q%é \?ﬁt’t r qﬁl P%’?L&')Z(Eefggga‘ﬂg lB%’gF'thyl so
present inventias.td magpify ia'naagégvﬂewé@etﬂ@tethroﬁgh'i;qdfmfma;bkymaar
for"use on a subpRAgnifibakiBh 2de of 238000 5 0 R0 101 ade from
any suitabl 20 ofagoeperatdonglans, e vbewbog pdevire 156Hdssipkpced o)

support surface 157 over a bank note 16 so that image 17 is

visible through lower viewihg port 172. . Switch 186 is

activated so that bulb 177 emanates light for illuminating

the image of the bank note. As noted above, diffuser sheet

15 187 serves to diffuse the light from bulb 177 so as to produce

a plurality of light sources on the diffuser sheet. Incident

light from each light source illuminates the image of the bank

note from a different angle. This incident light includes

at least first and second incident rays 196 and 197 which

20 illuminate image 17 at respeétive first and second angles of

illumination or incidence (not shown). First and second

incident rays respectively produce first and second reflected

rays 201 and 202 which project the image in the first and

second colors at respective first and second angles of

- 25 reflection (not shown) to the obsefver, indicated by eye 203

in Figure 5. Mirror 191 alters the direction of second

reflected ray 202 so that the observer can simultaneously see

im‘ége 17 in the first and second colors without movement of

eye 203, viewing device 156 or bank note 16. Magnifying lens

30 193 serves to ehlar.ge the projected images so as to enhance

to the observer any detail in the image.

The viewing devices of the present invention can utilize

‘ambient light to ascertain the color shift characteristics

of optically variable devices. For example, viewing device

35 211 shown in side elevational plan in Figure 6 and
schemai:ically in Figures 7 and 8 has means for permitting an



25 generally in the formof a par al | el epi ped and has top and bott om

portions_102 and 103, front and rear walls 106 and 107 ' and
second sWRE®IL 108, The housi ng i s provided W th fFS??E%%§g§%ar v
portions 10la and | 0lb. Rear portion |01b is provided with a foot 111.
Upper and |l ower viewing ports 30 112 and 113 are provided in housing

front portion |Olato permt the bank ngbe to be viewed through

Vi ewi ng conpart nent 116 of the housing front portion. Vi ewi ng

devi ce 96 incl gBgervdri Bbesaal ihaght 1 n0siwaltanéously BASEIPEY dnd $étond
i1l um nating inage 17 tgéough Iomer'ﬁie¥ﬁgﬁ 3§ gort 115% Lightlng $ss$nbly
121 includes f PPEPTENYLERRYKMOVEmenE, P ¢ Fy9 5 E¥RTY i ?.g arLRe FRVIRR
formof first or theeimage. Wi@widid Mice 211 includes a frame structure
PCT/ US95/ 13456 : haids \Jid O

bulb 122 and sggoﬁfaﬂelﬁﬁérHﬁ;ﬁ%ﬁn?oﬁgnﬁaﬂﬁ}y hpr?ignﬁ%angg%&l161 253
gener al | y pPanafapsefcfpl rereikvingpbank nete dfjiand havineh & dgnakh 86tabm
portions 102 andas@irsue iviches. An whk:anaq&g PoBeiehal1¢ eiktiehds upwardly

ChSpost L on o8t et el tgal, ISR BroRU LS pic Wliients o1
battery 128  andwbsctormseduintegiral twith rtdre platificom. OAbreflettoromeans.
bot tom por 1 onohoR Sgrensel; 38 FHE oriof hirkor Uey 1S carridd BhCErille
132 that ai&fi valdsathansangie pelative to image 17 and extends a distance
of at least four inches upwardly from and over the rear of_‘~
the platform. More specifically, mirror 217 is mounted to
upstanding portion 216 at an angle 218 ranging from 50° to
90°, preferably from 60° to 80° and more preferably
15 approximately 70° relative to platform 213.
.In operation and use,eamhientplight, illustrated in part
by a first ambient ray 221 in Figure 7, illuminates image 17
and reflects therefrom at a first angle of reflection 223 to
produce reflected ray 222. Mirror 217, which is mounted to
20 frame 213 at an oblique angle relative to image 17, serves
to reflect ray 222 at a preferred angle of approximately 37°
to produce first reflected ray 226 of image 17. Ray 226
projects the image in a first color into a region about 30
inches from the point of intersection of platform 213 and
25 mirror 217 for observation by the observer indicated by eye
227115 Figures 7 and 8. First reflected ray 226 is shown in
. Figure 7 relative to a line 228 bisecting mirror angle 218
and extending toward eye 227. A second ambient ray 231,
illustrated in Figure 8, reflects ambient ray 232 from mirror
30 217 at a preferred angle of approximately 74° onto image 17.
Ray 232 reflects from image 17 at a second angle of reflection
234 to produce second reflected ray 233 which projects the
- image in a second color into the same region and permits the
_ observer to simultaneously view the image in the second color.
35 By way of example, first and second reflection angles 223 and
234 can equal approximately 74° and 37°, respectively, and,



dxt ends downwardly from bottom pbrtion 103 so as to engage support

surface 97, Menerally pl anar sheet 133 nmade from any

tsr ansl ucen such as plastic is nounted forward o b S 122
and 123 and rearward of ports 112 and 15 113 and serves to dlf,f use the

| i ght emanating fromthe bul bs in a manner di scussed above. A
reflector means in the formof mrror 136 is-lmu-nted at an oblique
angle relative to bottom porti:on 103 in view ng -conpartment 116. Mbre

specifically, rrasr@uch'anagsdumm 243 farevain etfqm:tt:seﬁlected ftémathe

ot o por ABRige BE A Hesecesdh dndfl il ua apdkYARdc LIPS Ol
123, diffuser sA¢esho®ddabe appreciatedathat thenangiles shovneiwr Fhguresg?
101 in a manner agigng Mbaeg&ﬁaﬂgaaﬁ the %Jfl‘h%ﬁ{téfgésﬁléﬁﬂn of

mrror 61 of view ng ?Eaa Brief and di ffuser
sheet 133 pr§dué§"1‘3e 1&%@4%"%@% geda A-I’eagﬂ tae Rase Rf mrrersgsl.

rgf | ected ] raxg :hgﬁiggeefsdi%%}ﬁeta vanh é%egﬁde glluSéangieOSuppléhented
observer. owe an i ffuser, shee 0 ond
i nci dent |i ght E’X3Lijlﬁ-ﬁf‘]"co??8§ﬁ8ﬁdl m&&%&a |."3}ﬁ 85pe %é’s e prgsent
reflegt ed by m dnwentd®n.o pinj ErqureeQ;nagvlewmg device: @l cﬁoprovaded
second reflecte 47 t f a

% 4 ﬁ'éﬂ? glﬁ'ﬁ@ﬁﬁ&‘e or [Hamd Mahb 1' Eg&?ld%d with 2

visualization w I mage, o efl ected ray
operation ad@ ugeneraéwnlgoram%ab@h&fpm 243 adapted Ipraregebying fPaske

16 so that imagaote 18.beNadlght! helking 244 V¥xOérdsipwardly £from the front

PCT/ US95/ 13456 of platform 243. Frame 242 further includes an upstanding

portion 246 extending upwardly from the rear of platform 243

and formed integral therewith. A second light housing in the

15 form of overhang 247 extends forwardly in a general horizontal

direction from the top of the upstanding portion over platform

- 243. A reflector means or reflector in the form of mirror

251 extends from the rear of the platform in an upward and

forward direction to overhang 247 so as to be disposed at an

20 acute angle of approximately 70° relative to platform 243.

Mirror 251 is adhered to upstanding portion 246 by any
suitable adhesive (not shown).

Viewing device 241 further includes a lighting means or

system 253 which includes a bulb 256 mounted within a

25 generally conical ref lector housing 257 at the end of overhang

247. 'i'he reflector and bulb are positioned so that light

therefrom illuminates platform 243 at approximately 16° from

. the normal. Bulb 256 is recessed sufficiently into the

reflector housing so that no light from the reflector housing

..30. or bulb reaches the observer. Lighting system 253 further

includes a light bulb 258 and a generally conical reflector

housing 259 mounted in light housing 244 such that light

therefrom strikes mirror 251 at a slight angle from the

hofizdntal, for example 3°. An electrical cord 261 is

35 electrically connected in series to bulbs 256 and 258 and has



-10- portion |I0la in general alignnment with | ower view ng port 113

and visible through front portion 10la of housing 101. ' evi ce
96 is pr&%mmmrdly by -the observer so ‘as to pi vgﬁ[lgg%@g?‘got 111
and depress plunger 132 until the 5 front | ower edge of front portion

| Ol a engages support surface 97. "The depressed plunger actuates
switch 131 and causes bul bs 1122 and 1234L0 be energi zed and i |I'uminate
t he i mage t hrough di ffuser sheet 133. First and second refl ected rays

142 and 147 ape durieértiishdD 8offkBtorhizE2 aat Owhet fwus&xseénar tolOpeiRit

| | h | d
f'rr:g‘r’géi‘”ité’ﬂé; %gﬁh%”ﬁéo%qbf%ﬁ ba}%[] o, rStta“dtfbele p%rﬁsﬁfpf :;Z”f ur t her
enbodi nent o eviead evidd i 241 hapengtes in substantiajly essame
iIlustrated i Haﬁ&n%%r nXh?‘LWg”ﬁe@%ECQ:Llléxcéé@ Eﬁgie{oﬂlﬁ EBE 4n8 % :

ahd vlce

support surface view ng
96. The vi Bwi Apsteadcof ambieptuddght hoserve ass f sonrees.sui Mobee

opaque materig ecificald ,abaikafbte- 1slvm91%t11%&1f1 va&a%wdeb%erls
portions 61 and d front nd re %35% 3_and 64 an

provi ded wthlﬁrmcﬁﬂd’q& frm243. gﬁﬁcFﬁ%r
ports 171 andliaﬁtarﬁmsnhetlmlysfmmgm ipage 17 amdﬂmcﬁmrtwons

Vi ewng compaPineRFenyLofles Tl bPthe, oprRdaTiChat fabfE day e back

- Housing 138 hagwarlderlr-gm obiseryer alpprhbe rRame ymEnner asl shewmain anheesand

gt O oo b 8 iR QBRASK B YIS . | NERig memner g

and i ncl udes &mggﬁg]ré of d}hq. @tg.@@]@(y ¥ariable device can be seen via two
rays of light similar to rays 230 and 231 in Figures 7 and

8. '

15 In another embodiment of this invention, which is
illustrated in Figure 10, a viewing device 271 is provided
which is integrally formed from a frame structure or frame
272 made from any suitable material such.as metal, wood or
plastié. Frame 272 is comprised of a horizontally extending

20 platform 273 and a concave reflector means or assembly 276
extending in a general vertical direction from the platform.
Reflector assembly 276 includes a generally straight
upstanding portion 277 joined at a right angle to platform
273 and a generally straight overhang portion 278 extending

25 upwardly from the top of the upstanding portion and forwardly
over the platform. First reflector portion or upper mirror
281 and second reflector portion or lower mirror 282 are
secured respectively to the front surfaces or portions 278 -
and 277 by any suitable adhesive (not shown) so that lower

.30 mirror 282 is in'genetal;perpendicular alignment relative to
platform 273 and upper mirror 281 is at an acute angle 283
of approximately 50° relative to the horizontal. Platform
273 has a horizontal dimension at least equal to the large
dimension of a bank note and equally sized mirrors 281 and

35 282 are generally square with a side dimension ranging from
four to six inches. |



bul b 177 nounted at the apex of a generally conical reflector 30 181 which

extends b per and | ower portions 161 and 162 s e
forwardl y%’%&#& ewi ng conpartnment 173. A battery 18?@20%&%?@(1
within rear portion 158b of the housi ng and serves as a power supply
for energizing bulb 177. Wres 183 electrically connect the battery to
the bulb and 35 are also connected to an c+vs#f swtch 186 nounted to
upper portion 161. A generally planar sheet 187 of any suitable

WO 96/ 13801 In the operation of viewing deviP€E/ 27605/ anbibant 1ight is

;)1}1; ef | ect o£ r ?g’féq%of§és%w ?‘gi@st zsaébgﬁfﬁse é‘i}ds‘iﬁl%ﬂ%ﬁeﬁﬁr{dgr rreans I n t he

formof nirror irsdicatedudy ceye 287wi t Bhisylighhigcepsistenoft rays Roland
of ports 171 anghaled 3?1539649&1&&% %ep’éhcﬁﬂ Wiﬁtﬁ&%&si@ioﬁréfﬂéﬂ\@rsm

portion 162 t owar ront wall 163. "Magni rneans i.n f,0
plastic | end 196N joheRARiioR+ Favs AR ﬂﬂg"e %’g%ﬁt"“ﬁ’f‘w amb egg'] & Y
magni fy inages ﬁ&ﬁmgmerﬁthf@ugmsand Ragf 20abpisbes to upperagriirfrioratzisan

{)(rj\lt o of sﬁpéortwj}é%ﬁ'? A% ﬁ % Ia}nléh%ﬁe %?éﬁéﬁ)’é %ogjaf)%mse Hoiad

visible Lh”’“g“:d'm mirvéngtpoproduce reglectedigeyi 299. Thet reflected
that bu 177 ;
that bulb 177 SIHRP3ES dddilils Y imdlgd™Pohhige it réffeeeagsfe at i higte

10 301 relat:.ve to a line normal to the image back toward mirror
281 as reflected ray 303. The ray 303 is reflected by mirror
281 at an angle 307 relative to the normal of the mirror
toward eye 287 as ray 294. Ambient ray 293 'strikes image 17
where it reflects off at an angle 309 relative to a line

15 normal to. the image to produce reflected ray 311. The
reflected ray 311 passes to lower mirror 282 where it reflects
off at an angle 313 relative to a line normal to the mirror
toward eye 287 as ray 296. ' '

A slight displacement of eye 287 causes rays 294 and 296

20 to serve as incoming light rays from source 286 and rays 291
and 293 to become reflected rays. In brief, ray 294 reflects
from upper mirror 281 at an angle 316 from its normal to
produce reflected ray 303, which in turn strikes image 17 and
reflects thereoff at an angle 318 measured relative to a line

25 normal to the image to produce reflected ray 299. The
reflected ray 299 passes back to the upper mirror where it
reflects off this mirror at angle 322 toward eye 287 as ray
291. Similarly, ‘ray 296 passes to lower mirror 282 where it
reflects at angle 324 relative to a line normal to that mirror -

30 to produce reflected ray 311. The ray 311 reflects off image
17 at angle 326 toward eye 287 as ray 293. '

In the case of a green-to-blue optically variable device

18, the color blue would be seen in rays 293 or 296 and the
color green would be seen in rays 291 or 294. In the corner

35 cube arrangement of viewing device 271, the size of the

' reflection angles can vary within respective ranges which



15 187 serves to diffuse the light from bu'I b 177 so as to produce a

pluralit ht sources on the diffuser sheet. Incident ' from
each |i ﬁ' e illum nates the imge of the bank P‘fT ror#%t.
different angle. This incident |ight includes at least first and
second incident rays 196 and 197 which 20 illum nate inmage 17 at
respective first and second angl es of ~fgkum nati on or incidence (not
shown). First and second i nci dent rays respectively produce first and

second refl echpdduce gengsally thel sate Mlheh::brqul'm firom 1light emandeifgr st

and secopn o re [ n

reflection (nogmc'2 %ﬂniﬁ t’f’hzP {s"eéflt\g/‘%jr'ﬁé% gﬁg”g%é‘ 958‘3‘:8L wgéﬁaﬂ. gur e
5. Mrror %ra@ngenenne uefbectbnnoanm@raw and Baﬁl @ceeappmxmtgty
that the Obseéyeraﬁ&r&-éfﬂﬁéf&?f&ffdl}éé%QJ apd mgaré?awr&ﬁfmétéiy F5él,

second colors_w t hout novenent of , View g devi ce 156 or_bank

note 16. Mign¥hyFh4s| apranggmeng; I A 22 ANGIRE so
as to enhanceand 3160ai'beaﬂb§6‘kilﬁitél]y siet aahdlfeftlectﬂaﬂea rrgles 301 dne

e 19, 0oV, 053 Uil B R RIRRERD. 59 L 6sl L g eS8 ka4 Eln O
devi ces. For anglpbe30%i anfindl8icheing dépendent suipon the txavel distancenal
B'eranm o Inng' 9ubf rEeiddreq ﬁggha%t 2 1393 BtwldP Uph N S IFLEnd O
PCT/ US95/ 3845the plane of image 17. The distance from the observer to the
bottom of lower mirror 282 in this arrangement ranges from ‘
approximately 18 to 24 inches.
Although the viewing devices of the present invention have
been shown relative to optically variable device 18 with
15 cer{;ain illustrated and described incident and reflecting’ rays
having related angles of incidence and reflection, it should
be appreciated that device 18 can be otherwise positioned
relative to the v1ew1ng devices to permit simultaneous viewing
of image 17 in the first and second colors and be within the
20 scope of the present invention. In add-ltlon, viewing devices
having one or two mirrors positioned at angles relative to
device 18 other than as shown herein can also be provided and
‘be within the scope of the present invention.
From the foregoing, it can be seen that a viewing device
25 has been provided which permits an observer to quickly confirm
the color shift characteristics of an optically variable
dev:.ce by simultaneously viewing two discrete colors reflected
by the optically variable device. The confirmation of
authenticity of the optically variable device is reproducible
30 by the viewing device.



dbserver to see image 17 sinultaneoyslLy in first and second col ors

W t hout novenent of the observer, therMjzew, oryp, SRS
Yi ewi ng deWQWBIY | \c| ydes a frane struchg%ﬁ ﬁ,@é"a%c,q rame 212 ﬁaw ng a

general ly horizontal platform 213 | vi ng- bank note 16

and having a length of at = |east four inches. An ups%and#ng_pﬂr_uL
ext ends upwardly In a general vertical diygmction fromthe rear

pl atform 213 and is forned integral with the platfor ,Mﬂm '
means or r eiHatctiy clained fsm of mirror 217 is carr ,“", '
212 at an angle relative to image 17 and extends a di stance " of" af

| east four inches upwardly from and over the rear of the platform

More specifically, fi«rds viewingndevies €or use pstam®PPRepverita Yiswap |

an angle 218 ra éﬂlféf&5%€f£] @t 88[ i | Lakerd! vt fvala OthQ
80 and nore prgf era 15 a rogarm,teén 70%{?‘” urlﬁatlve tg EI at f o?srsn 21

I n operation and-ﬂi#'é'% Qﬁt"ﬂ»‘gﬂt e‘r’}q &S ¥hep the pattgrn ig |f|"§'l“l

?Lﬂe)lr EPE O;n agt 2§1ffx§bntFlaﬁW¢b€1caii lrwnflisﬁlgrzmeel&a with agdicanl eollor shift
I.Ts ectl on t

222. Mrror. 5,1 Fhaga "ses% Tht 2 ?% g%\ t233fé§s§ g§§'f’| q&'&% ng’ﬁ'éa;"@é

relative to i maget &, fisestev:.ew:.ngt angéfel e:tetlatéwQZZD aa bhightf seuvdgeaapdea

of appr oxi mat el yse%.]c;rﬁ:{ ré?lmi ul ﬁé]s RFQANGE o fansef & il iy a%%&eokélgﬁﬂ%

17. Ray 226 ge in a color into regi on oyt
30 i nches fteqm tlnghposﬁpree. i ﬂ?@géewsmﬁnwﬁmﬁeﬁ zfﬂaf asgersaining

mrror 217 for QhReryathentleit @Sehéerldd&\ﬁi&rﬁﬂ 8Y #Aue incPddihg a
Figures 7 and 8. First reflecte 26 is .,shown in

relative toXP | iSHPRORE FINGTYRe rﬁ PETH 521'83““‘9 °§nﬁ§%gtj%‘iﬁ¥rﬁgrea of
tO}Nflr dt eyem%Z? t‘hé@ﬁztgfémﬁkeat figgd?Spatial oriéntationeahd md‘argilmra'led
reflects anbi ent %lﬂg.lw?e f
approxi matel y 74&%% fﬁ*pé?%?ﬁrgé"[l‘gétug’g f%% 'ﬁ l{ rom i rrzggfeo

at a second angltheflaasl aa:aaonf the patienn W%&ﬁlﬂdlmfme&%ﬁ? é}‘d
233 whi ch proj elgedi§ colors Whksout movéarénd &P'tﬁ{e 'dﬁéézt\}%ﬁ' Saife Eevihg

and permts the
15 device or the pattern.

2. A viewing device as in Claim 1 further comprising a

reflector carried by the support structure and disposed at
an angle relative to the pattern for reflecting the second
color from the local area of the pattern to the observer.

3. A viewing device as in Claim 2 wherein the reflector
is disposéd at an acute angle relative to the-pattefn.

4. A viewing device as in Claim 2 wherein the reflector
is disposed at an angle ranging from 50° to 90° relative to
the pattern. '

5. A viewing device as in Claim 2 wherein the reflector
is disposed at an angle ranging from 60° to 80° relative to
the pattern. ' ' '

6. A viewing device as in Claim 2 wherein the reflector
is disposed at an obtuse angle relative to the pattern.

7. A viewing device as in Claim 2 wherein the reflector
is disposed at an angle ranging from 90° to 135° relative to
the pattern. i

8. A viewing dev1ce as in Claim 2 wherein the pattern
lies in a plane and wherein the reflector includes a first

This Sheet Has Been Re'ylaced
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observer to sinultaneously view the—tohage—i seeqnd col or. 35 By -way.
of exarrpnéf f{/lﬂ and second ref | @ctrHmsArgGt 8s8<223 aﬂg W

appr oxi Q 3ﬁ‘{err] and 37[err] || respeeri.nety, and) ¢
PCT/ US95/ 13456 ‘ S8

226 and 2.3@ QHEEéT*ﬁ%%PEF'élf ected fromthe |ma§e atllmlﬁﬂﬂmﬂ(‘“grlﬁm

angle diff renceR ely 37[err] =-18-= 1t shoul d besappreci ate
t hat the angke own 1 n Figures 7 and 8 may vary dependi ng on the

hori zont al porieflettour pbrtivnddispesed at aghadwren &rifle atelidbiove cd the
base of mrro : e L A | £V N0 ' cap_be
suppl enent ed rpl%%%b? fI Faﬁt p%%é‘r%gs*\gﬁaf %f;i%méﬁﬁllkﬁ %%V*s%%p‘g%él%?%rm eggﬁt
i nvention. 5 | lomiadurarea ofyithe npagderse taithe whaexwer and raypegond

frame struct urRfledticiTEpdtEiBhO\ihdind BetieeiNEha! |#1du¥ | zaRlakbtor
pl at f orm 243 gé;pt_ed for, receivin not e

/ : nk™ 16. _A . light .hous 244
ext ends upwar tiomapdcthe plane ot g’?'eppﬁFFﬁFﬂl aha %&?Wﬁ?hg t
ilncl ]chdes SZBUW' 'rggfative ﬁqrth@tp]%fel _ettenéimtmm%wlﬁdﬁ#aiﬁimq the of
pl atform meqg._inte t her.ew Asegcon i ousipg i n
Phe 35 f or eBEogR, FRREE o 1ol ehil, 1SR 468 P22 Gl cpatisn b5, Hhe'
directi onlior omhkslerveap of the upstanding portion over platform 243. A
reflector means of f o' G3b@inyabPfcl U A clhip Y whereimtnE Gl ahbal¥

upward an

the rear of the platformin a or war Irection to
over hang 247 36 RPRre¥imatielip at an |

10. A viewing device as in Claim 1 further comprising at ‘
least one light source carried by the support structure which
emanates light for illuminating the local area of the pattern.

11. A viewing device as in Claim 10 further comprising

- means carried by the support structure for diffusing the light
from the at least one light source. -

12. A viewing device as in Claim 10 further comprising
a power supply carried by the support' structure and
electrically connected to the at least one 1ight source for
prbviding electrical energy to the same.

13. A viewing device as in Claim 10 further comprising

. an additional light source spaced-_apart from said first named
light source. |

14. A viewing device as in Claim 11 wherein the difference
between the first and second viewing angles defines a -
_s_eparai:ion angle and wherein the lighting means is included

= m means for causing a separation angle of at least 40°.
R 15. A viewing device as in Claim 13 wherein the lighting
means is included with means for causing a separation angle
ranging from approximately 40° to 70°.

16. An authenticity ¢hecking_. device for checking by a
human eye of an observer the authenticity of an instrument
of value having an optically variable device on at least a
portion thereof, said optically variable device providing a

5 color shift between two colors between two angles of
incidence, comprising a housing having a viewing port therein
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gglacute angl e of approxi mat el y 70 relative to_g_atform 243 Mrror
i's ad%&gglﬁl\fupstandl ng po 246 FV"EF%%EN swtabi, ARPORNE (not

shown) . i ewl ng devi ce 2&“3 ﬁ#"?ﬁ s a Li nh'rl ng nmeans Qr
System 253 whi ch includes a bul b} 256 ARHASERu thidl a 25 generally

coni cal reflector housing 257 at-the end of overhang Um I

reflector and bulb are positioned so that | igg- t her mlﬂlﬂllmmzﬂtlm
platform 243 at approxi mately 16 from the normal . Bulb 256 s
recessed suffi girfts khich ehehénstrument|ef tvarlue cannbe goositioned Iwiﬁn theom

253 further SPSHETLHLar YAk dpbEREIELAd D HAMA in cib W ddthy Kot

[ﬁ]; | gfct or t Sozmurge 269 ightepriovidigg Jltiam; eAYs 4ispinging: uppynhthe
r rom [
for examl &% St {Bdlfy aigb1d fidviie 288 did OfhbbPument WY vatial. a

cord Is 35 el ectrically connected I n
series to bul brebeeker mpaﬁquxsth n thehanginggpd a reriecting at least

PCT/ US95/ 13456 one color so that the two colors are- ¥4sually displayed in

conventi onal connector 262 at th t.h end to.permt t|o
the bulbs to a ZHYHF ‘IEZMEP 33} tney'can h@\ g\heﬁ'&dd«?\ﬁmg‘@'r{f Q‘ryotbé's
i n subst anti al |thé humaneeye oimatrhearommemmg:htmn mmmmmmman

bul bs 256 and %‘iﬁcaq&e@{;n Rl +hk 808! EBiokLdie éféé’é’d%g:]ﬂd%!ﬂlce L by

Mor e spec note 1 opt |ca vari a
the observer the authenticity of the 1nstrument of value can

be ascertained by the observer.

17. An authenticity checking device as in Claim 16 wherein
said light source is an ambient light source.

18. An authenticity checking device as in Claim 16 wherein
said light source is disposed within the housing.

19. An authenticity checking device as in Claim 16 wherein
said light source is in the form of first and second spaced-
apart light sources. ' '

20. An authenticity checking device as in Claim 19 wherein
the first and second spaced-apart light sources have the same
intensity so that the two colors have the same intensity.

21. An authenticity checking device as in Claim 19 further
including a diffuser through which the light rays pass before
impinging upon the optically variable device so as to prevent
images of the light sources appearing in the colors being

5 viewed by the observer. .

- 22. An authenticity checking device as in Cla:Lm 16 wherem
the optically variable device includes a pattern.

23. A method for authenticating an instrument of value
having a paﬁtern formed from an optically variable device with
opt:x.cal color shift characteristics so as to reflect a first
color when viewed at a first viewing angle and a second color

5 when viewed at a second viewing angle, comprising projecting
the pattern in the first color at the first viewing angle into
a region and simult_aneous'iy projecting the pattern in the
second color at the second viewing angle into the region.
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is placed on the upper flat surface of platform243. Directed | i ght
fromthe Qul aches dsiEiEhedt s two different colored
i mges ofm i cal |y \?gg‘fSAp%i ¥ ce bick 10 toward tHHREVPHSAMS in
t he sanme manner as shown_ip-—fEtgures 7Y and 8 with respect to view ng

device 211. In this manner, . - i mage 17 of the optical 'Iﬂm ‘ wice
can be seen via two rays of light simlgg_to rays Zlmlmml" ﬁll mm:
Fi gures 7 and 8. 15 | n- anot her enbodi ment of t*hi§ i hvehtion,*
which is i 1] 1298 aFtee methbHAOOE ©1him 88 VBRI &8 T '
which is int eq{ﬂaé 'ﬁ'af{ﬁﬁdaér o#%fﬁﬁ St r'ucggre or ?Ssm%ﬂ& iﬁ%ﬂrﬁ%’g
from any suitable fateri al®sdf o Juminatigp angleg| astic. Frame 272
is conprised of a 2% iThent ameghedt enolf ng C12im pI--msformﬂEeﬁndcgwgqﬁ

reflector nea st W 27 di in eneral _yertical

di rection fro%?fﬁg'platfcng ﬁhluﬂ%??é%ﬁgr gggbnﬁﬁvgfvg‘iﬁ%$ud§s gecond
general |y strdilgfmination, angdng portion 277 joined at a right angle to

pl atform 273 and a general ly strai ght overhang portion 278 extending
25 wupwardly fromthe top of the upstanding portion and forwardly over
the platform First reflector portion or upper mrror 281 and second
reflector portion or lower mrror 282 are secured respectively to the
front surfaces or portions 278 . and 277 by any suitabl e adhesive (not
shown) so that lower 30 mrror 282 is in general perpendicular alignment
relative to platform 273 and upper mrror 281 is at an acute angle 283
of approximately 50 relative to the horizontal. Platform 273 has a ;
hori zontal dinension at |east equal to the |arge di mensi on of a bank
note and equally sized mirrors 281 and 35 282 are generally square with

si de dinmension ranging from - four to six inches. :

\ |
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-15- %‘b‘h&“t he operation-of view ng device 271, anbi girdo8/isaskS
provi ded byq source 286 positioned behind the observer I ndi cat ed
by eéye 287. This light consists of raysi#1 and 293 or rays 294 and 296
depending on the position of eye 287. 5 1n one position, rays 291 and 293
are incomng anbient rays fromlight source 286. Ray 291 passes to
upper mrror 281 where it reflects at- an angle 297 relative to a line
nor mal . to the mrror to produce reflected ray 299. The reflected

ray 299 passes to image 17 where it reflects off at an angle 10 301
relative to a line normal o the i mage backe toway ¢ b ror 281 as
reflected ra 3. _The ray’303 is refl eqed ' 281 at an angle
307 relative the _tor <af. the nmirror oy d eye 287 as ray 294.
Anbi ent ray 2 stri k‘esﬁage 17— ~wher o ects off at an angle 309

relative to afine 15 Fred to the i e e reflected ray 311.

The refl ectegnray passe€s~tQ | ower pai where it reflects

off at an angle 313 relativetoalw‘en r e e m r toward eye
287 as ray 296. A slight dND e eye 287, causes rays 294
and 296 20 to —=a 3=+ eontrrg ~t ot —r ;u_rc.e@G and rays 291

DY 1 ef ts from _
roduce refl ected
thereof f at an

and 293 to becone reflected rays. In brief.
upper mrror 281 at an angle 1% frqom-iTs/ng
ray 303, which in turn strikes maje 17 ?d
angle 318 neasured relative-to a line 2

reflected ray 299.'d Thes L.~

ef | ec

w rd ~

Fla. 1




refl ected ray 299 passes back to the upper nmirror where it reflects

off this nlrror ' angle 322 toward eye 287 as ray 291 pciitodifdasy . ' ay
296 passes WP el mrror 282 mhere '3/ reflects at angle 324 relative
to a |ine normal to that mrror produce reflected ray 311. The ray

311 reflects of f imge 17 at angle 326 toward eye 287 as ray 293.

In the case of a green-to-blue optically vari abl e device 18, the color
bl ue woul d be seen in rays 283 gh a0qd t he col or. green woul d be

seen in rays 291 or 294. Inghe re-ormerm cube arrangenent of view ng
device 271, the size of re Iectlon angl es can vary within
respective ranges,.which u) P

PCT/ US95/ 13456 Eg - - 16- pr oduce
generally the sard)l i neha ' JRp enanating near eye 287 to
i ght com ng bac;éio t he eYH. Hap! e arrangenent, reflection
angl es 309 and 3 53h§§ﬁbr [err] and reflection angles 313

and 324 are approxinat @y i is arrangenent, reflection
angl es 297 and 322 a 2307 ‘ NS apfyoxi mately 50 and reflection
angl es 301 and P - i tely 3 to 6 - the size of
reflection angl es e nt upon the travel distance
of reflected rays 299 angl R or 281 and 10 t hgepkdine of

i mmge 17. The distance {0 , t bottom of | oV&yr rror
282 in this arrangenent @ o 'Lt' ®
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approxi mately 18 to 24 inches. Al t hough the view ng devices of the

present in 'ﬁ?gjﬁave been shown rel ative to optical | ypepigssdiagss
devi ce 18 vﬁ#’ certain illustrated d described incident an
reflecting rays havi ng rel ated angl of incidence and reflection, it
shoul d be appreciated that device 18 can be otherw se pgsiti

relative t he view ng devices to permt si-nultaneous view
- image 17 in'\\e first and second colors and be within the 2
present invydnthon. In addition, view ng devices havi ng on&Jor
mrrors po '%&?at angles relative to device 18 other th q
herein can al so provi ded and be within the scope of the/resant
i nvention. §Fromthe foregoing, it can be seen that a yiewn
device 25 has beeY provided which permits an observer to quiLkly o
the color shift char®steristics of an optically variable devme by
si mul t aneously vi ewi ng\ wo di screte colors reflectgd @T\
vari abl e devi ce. The Qonfirmation of aut heng@d ci t of he optica
variabl e device is repr od\m ble 30 by the view ng ewﬁa
-17- What Ns clainmed is: A vi &
device for use by an obser to view a
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| ocdl area of a pattern of an instrunment of value, the pattern

formed from a?ﬂf"ﬂﬁf I y planar optically variable device using permpsesnzdss
optiycal inter ence technol ogy and havi ng ﬁ()atl cal color shift
0

characteristics so as to reflect a first color when viewed ' at
a first viewing angle and a second col or when vi ewed at a
second viewi ng angle relative to a |ight source, conprising a
view ng structure adapted for ascertaining that the i nstrument
of value is authentic, the view ng structure . 10 permtting the
observer to view the locdl grea of the pattern formed fromthe
optically variable devicg in a fixed spatial orientation, and
means carried by the viegw\ng structure for permtting the
observer to see the | a of the pattern formed fromthe

optically variable
and second col ors
vi ewi ng device or t'h

evi si mult aneously in 15 j uxt aposed first
out nt of the observer, the
at pef n, “ai d neans i ncluding a

reflector carried by the ewi ng structure and di sposed at
angle relative to tde patterh for reflecting t he second coI
fromthe | ocal areaﬁof t he pa ern to the 20 observer. 2.

view ng device as in Caim\ rein the reflector is dISpO@
at an acute angle relative &o tig pattern. : 3. Aview ng
device as in Claim1l wherei \he\ nef | ect or is disposed at a
angle ranging from50 to 90[rery] {elativeto the pattern. ELQ
4. A viewing device as in Cl\a wherein the refl ector is

di sposed at an angl e rangi ng om O\er] to 80 relative to

the pattern. A \(iewing device as in daiml V\,herelrmthe
refl ector i's d| a?d ay an obtuse angle relative to the ou
pattern. s& ewi ng deyice as in Caim1l vvherelnthg z
refl ector i s di sgosed at \an aagl e ranglng from90[err] to

135[err] relative to the patt 7. A

view ng device as in Caiml V\)(ler in tha patb’gp
: \




in a plane and wherein the reflector includes a first 4 MY'
-18- ref lector portion disposed at an acute angle relative t0 t m
pkane of the pattern for reflecting the firgt_color :Mrea

of the pattern to the observer and a second refle n extendi ng
between the first reflector portion and the pl ane ﬂ lf “ t a

substanti al | y yHathtis cl1am8E il ative to the plane of*t
reflecting the second color fromthe |ocal area of the pattern to the

10 observer.’ ‘8. Aviewing device as in Claim7 wherein the acute
angl e -i's appraxi gt etiewiierdévice for uSe Byviaswiorpetmdrcecasview Ghai m

the vieving  LouBek Srea et i paREERR of B pERFuRlHE Pt Jatid knethatfeety
ar ea of t forped: rom a generally. phana:emmgcgéxlyc@awble Geyiigeousing her
conpri si ng o?%i%%lcﬁﬁﬁéff’efafnéé‘%e\éhﬁmaﬁyséﬂ&‘ﬁta%.ﬁg Gﬁtﬂééi 10 SREFt

| i ght fromi{he at |east, one source of Vi ewi ng

device as Pn Charackeristics &S %g}'eflecﬁ)(ﬂ/\eﬁlrsiﬁ)rﬁ?ﬂ-%r‘m% W“l’%
view ng struciatr @ Fidst edidwitr} lahgle GHIECISEEdd d¥lcy WiRas tvivieed Wi ce

of light for B Ovcona%lewfxl'nge ‘%\tnrgll%alreia% S £8 at I?ngﬁ% source, comprising
a viewing structure adapted for ascertaining that the
instrument of value is authentic, the viewing structure
10 permitting the observer to view the local area of the pattern
' formed from the optically variable device in a fixed spatial
orientation, and means carried by the viewing structure for
permitting the observer to see the local area of the pattern
formed from the optically variable device simultaneously in
15 juxtaposed first and second colors without movement of the
observer, the viewing deviée or the pattern, said means
including a reflector carried by the viewing structure and
disposed at an angle relative to the pattern for reflecting
the second color from the local area of the pattern to the

20 observer.

2. A viewing device as in Claim 1 wherein the reflector
is disposed at an acute angle relative to the pattern.

3. A viewing device as in Claim 1 wherein the reflector
is disposed at an angle ranging from 50° to 90° relative to
the pattern. - '

4. A viewing device as in Claim 1 wherein the reflector
is disposed at an angle ranging from 60° to 80° relative to
the pattern. |

5. A viewing device as in Claim 1 wherein the reflector
is disposed at an obtuse angle relative to the pattern.

6. A viewing device as in Claim 1 wherein the reflector
is disposed at an angle ranging from 90° to 135° relative to
the pattern.

7. A viewing device as in Claim 1 wherein the pattern

REPLACEMEN’[ S}% in a plane and wherein the reflector includes a first
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2. A viewin

FIVUU
.9 further conprising an él) Nwé
| i ght source spac

a| d first named | i ght source.
13. A view ng &l@ 1 wherein the difference bet ween t he
first and seco defines a separation angle and wherein

the lighting means is | ncI uded - w th neang-f or .causing a separation
angle of at |east 40[err]. 14. A viewng device as in Caim1l13

wherein the | Iz@ftlé?ﬂ:or porRdith uispaebudad ah tdcuER g le redatiive o the

separation an rom e er o7 r
15. An aut hengﬁlar{ey °§hgg‘% ﬁgtgﬁﬁ‘cgg$ %ﬁ%%frhl s 033%%0? me the
observer wist h lJotainsareaerif othe apa&tieaw rigo athe ohsmrvatt | gndad aseeond

devi ce using onf F#[le%qc%f]tSéi'gESHC xted'ui:erf'% gte%%eﬂn Ble! 23 3‘%@ Pinée{i'or

t hereof , sai d 0] Ariabl el ng planar an rovid
col or shift portion and the plane of the pattern at a supgtan 1alggt F\é@hta

first color atar@lfé el a1 9ett8f thd PI1dRE B £ @hétﬂé‘tﬁ:ern ftdi' E'EQI@&E'J.@@ the
vari abl e devi ce "and a second col or "at _a nci
"W Patk

relative to t @R caPlgryExiody| the logad; c%re?:oﬁﬁr BHBi reE? h5Bfng
a Vi ew ng 1por iodderwiry 10 into which the instrunent of value can be

Vewng port, | bn AudBeihd adyiée B GRUETIREPA Al atRsslatey
' is approximately 50°.

-~ 9. A viewing device as in Claim 1 wherein said means
includes at least one source of light carried by the viewing
structure which emanates light for illuminating the local area
of the pattern.

10. A viewing device as in Claim 9 further comprising
means carried by the viewing structure for diffusing the light
from the at least one source of light.

11. A viewing device as in Claim 9 further comprising a
power supply carried by the viewing structure and electrically
connected to the at least one source of light for providing
electrical energy to the same.

12. A viewing device as in Claim 9 further comprising an

~ additional light source spaced-apart from said first named
light source. '

13. A viewing device as in Claim 1 wherein the difference
between the first and second viewing angles defines a
separation angle and wherein the lighting means is included
with means for causing a separation angle of at least 40°.

14. A viewing device as in Claim 13 wherein the lighting
means is included with means for causing a separation angle
ranging from approximately 40° to 70°. | '

15. An authenticity checking device for use by a human
eye of an observer with an instrument of value having an
optically variable device using optical interference

_ technology on at least a portion thereof, said optically
5 variable device being planar and providing a color shift
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i’mpi nge upen—t_he—eﬁﬂ—c—aH—y—vaﬂ abl e device of the i
a refl.ector dispos he housi ng and 15 ref Ilm Iealég A]‘Zbu@gﬁ
golor so tha H“ﬁ m:l are visually displayed in a relationship
for being VI eously in a side by side nmanner by the hunman

eye of t he obseryer w t hout novenent afjg-he human eye whereby when
the two colors are viewed sinultaneously the observer can 20 ascertain that

the instrumen &@e&ﬁlé'efn%@%ﬁ%@ h€ - a flrst andgle O ihbﬁa&hb@ i:'!élﬁh@ﬁ‘l&l ng

device as in alm 15 wherein aid at | east one source of

ambi ent |ightto the optigaldy m%%%.%%%&?%%éﬁ?@% ‘?irfgi:l 3#n1315

\r/]\her ein S@é@b@a dr%ﬂﬁé ﬂ@n?@déﬁeeoﬁelaghvelﬁo ditepoped cailillyi warlieble
ousi ng. n_aut henti ci C

OUSI 10 ccaeyin, SBnStl DER L€ b ging FhAGIAGVACR 88300 Fort ehBruiE ol

| i ght sowr@esinto which the Ansanumentuazft\gameegannlgemze@@rsed Nl@hathels

wherein Vé?t#:éfi Wfa%l@ﬁe§ﬂégeﬂe%9&r&1§ﬂd¥3d 39%55311@)\5.@@ port

intensities arethe same Sso that two “col.ors hav t he
intensity. at leash ome aBPWERe| Oft \ligickPREVIRINGe 1&91% ReYH rr?'!i!8°h
further #g & Gagort! wh@&ptlbaugyghawasnetdwviw Rif s J.ﬁéﬁﬁuheher e

| npi ngi ng upo he _opt'i cal | riable d t f
the first ancP%eé’GrerI‘espaEeo‘Y%%ﬁ?‘f ?’FSW%LS%%@O aghéﬁpeéﬁ/ﬁgl H?Jﬂ% 8% grg
bei ng vi evged dofidet Didgeateleast one d@dlornsauthetit ithiet yewshechl ongs daviece
as 1N Oaim 15 WO R) N a3 epitdlfadPlinCal! ey pht Aohen 5V £ | BEiNICS vEewed

pattern. aut henticafing an i nstrument of val ue
havi ng a pat tsimuitamecuslyin aaidalny sjdennanaer &Y the human eye of

the observer without movement of the human eye whereby when
the two colors are viewed simultaneously the observer can
20 ascertain that the instrument of value is authentic.

16. An authenticity checking device as 1n Claim 15 wherein
said at least one source of light is amblent llght.

17. An authenticity checking device as in Claim 15 wherein
said at least one source of light is disbosed within the
housing. .

— 18. An authenticity checking device as in Claim 15 wherein
‘ said at least one source of light is first and second spaced-
apart light sources.

19. An authenticity checking device as in c1a1m 18 whereln
the first and second spaced-apart 1light sources have
intensities which are the same so that the two colors have
the same intensity.

20. An authenticity checking device as in Claim 18 further
including a diffuser through which the light rays pass before
impinging upon the optically variable device so as to prevent
images of the first and second spaced-apart light sources

5 appearing in the colors being viewed by the observer.

21. An authenticity checking device as in Claim 15 wherein
the optically variable device includes a pattern.

22. A method for authenticating an instrument of value

AT LA B—————)

having a pattern formed from a gerw}j&ﬁﬁmaﬁ{ﬁitlcally
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optical color shif S0 as to reflect a first col or when
viewed at a fi rst "j a second col or when vi evved at a
second vi ewi ng an 0j ecti ng the pattern in the first

color at the first vi eW| ng angle into a-$@gi on. and projecting the
pattern in the second col or at the second viewing angle into the region

fsp t hat 1& he pavagiable Gavie vﬁem@l ihmktawem&l ytéidhﬂdmbtneg'aﬁd inaviigy
Irst an C II’lStI’U val ue_ver | s
aut henti c. 8821%%% &i‘ﬂ%?r% %c 1ﬁﬁ’ fRePSch ?éir?\%t first

illuninating colbe yien eriewead atf arﬁirsﬂ: Iwirdwiatg angdegand a second 2édlokhe
oA 0t e 080 80 ¥ bR 4800 ST A i ot
_ the pattern in the first color at t e first viewing angle into
a region and projecting the pattern in the second color at
the second viewing.angle into the region so that the pattern
10 can be viewed simultaneously in the region in the first and
second colors and the instrument of value verified as
authentic.
-~ _ ~ 23. The method of Claim 22 further compriSing illuminating
the pattern at a first illumination angle.
24. The method of Claim 23 further comprising
simultaneously illumiriating the pattern at a second

illumination angle.
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(57) Abstract

A viewing device (19) for use by an observer (63) to ascertain the authenticity of an instrument of value (16) having an image
(17) formed from an optically variable device (18). The viewing device (19) includes a frame structure (23) which pemmits viewing of
the image (17) in a fixed spatial orientation and a reflector (61) carried by the frame structure (23) for pennitting the observer (63) to see
simultaneously the image (17) in first and second colors without movement of the observer (63), the viewing device (19) or the image (17).




