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Technical Field

This invention relates to an apparatus and a method for producing a print
in which a holographic stereogram image or a hologram image is exposed and
recorded, an apparatué and a methﬁd for cutting out a holographic steréog_ram

image or a hologram image, an apparatus and a method for laminating with a

f'élirdte'cting film a hologram recording medium on which a holographic
":éitie'reo'gram image of a hologram imagc.is exposed and recorded to, and an
.-a,ppar.atus and a method for sequeﬁtially exposing and recording plural
| holographic stereogram images or plural hologram images onto a.hologram

recording medium.

‘Background Art
Generally, a holographic stereogram is e.g. produced with a plurality of
images obtained by sequentially capturing an object image from different

observation points as original images and sequentially exposing and recording
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AD VETHIDlgRIBRONESNEIPROIGETE 52 dPEBSIRtEn 05 03 - . 0 - EE
92-~- n 9 gor ~ekxamp]e, a holographic stereogram is produced by means of a |
holographic stereogram producing apparatus 200 as shown in Fig.11A. The
holographic steréogram producing apparatus 200 is provided with a laser light |
source 201 which emits a laser light 1.201 in which wavelength is- formed by a
single mode having optimum interference characteristic, a half mirror 202 which -
divides the emitted laser lﬁght 1.201 into an object light L1202 and a reference -
light 1.203, optical elements 203, 204, 205, 206, 207 and a display apparatus 208
which constituie an optical system of object light 1202, optical elements 209,-
210, and© 211 which-constitute an optical system-of the reference light 1.203,
and an electromotive stage 213 which retains or supplies a record medium
~ designed for hologram 212 onto which the object mlight L.202 and the reference
light 1.203 are converged. -

The optical system including the object light L202 is constituted by a
total reflection miﬁor 203, a first cylindrical lens 204 which has the object light
diffused in one-dimensional direction, a collimator lens 205 which converts the
diffused object light 1.202 into a parallel light, a projection lens 2{)6,and a

“second cylindrical lens 207 which introduces the object light L202 onto a
recording medium 212 designed fof hologram 212 in an exposing and recording
~ section P201, which are arranged in order from a light incident side along an

optical axle. A liquid crystal panel of transmission type, which is arranged

between the collimator lens 205 and the projection lens. 206,, constitutes the
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78 80 M (57) Abstract: A print producing apparatus of a print producing
systemis provided with a recording nmedi um conveyi ng section vgghch
intermttently conveys a strip-Ilike hologramrecordi ng nedi um2 l";‘{ﬁh(?qpé
out section which cuts out, as a piege of hologram recording nmedium a
predeterm ned region of the recording nediumthat includes at |east a piece
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one provides plural sheets of protecting film PF which are retained, a
fi | m operdion agnignageopiosgsying seeliomnpt shope ik thEZRM. ds a singl e sheet of
the PP which has been folded in two along a folding |ine of the PF, a

- gﬁﬁgei% §f r ﬁéa“ff?b %ﬁﬁ‘iﬁ?ﬁﬂl %‘ﬁ“ﬁﬁ??ﬁé‘a Eiféﬁﬂﬁf‘éﬁ?‘?ﬁ?%ﬁ‘ﬁ%’%ﬂﬂfﬁé‘gﬁﬁ or i ng
| cyﬁngriczﬁ lens 286°%Which hasethenggjnéc't W?gﬁ?‘ Eiﬁfl}s%% fil one-dimensional
. -direction, a collimator lens 210 which converts the diffused object light L203

into a parallel light, and a total r‘éﬂection mirror 211 which reﬂécts the object:

light 1.202 to introduce the reflected one to a hologram recording mediuvm 212 in

an _exposing and recording section P201, which are arranged in order from a

- .- light incident side dlong an optical axle.

A record medium designed for hologram 212 is e.g. made of a

photosénsitive film and retained by an electromotive stage 213 as shown in
- Fig.11B. The medium 212 designed for hologram is intermittently run in a -

direction of an arrow aa by drive of this electromotive stage 213.

As shown in Fig.11A, the laser light L201 is emitted from laser light

source 201 and incident on the half mirror 202. The laser light L201 is divided
into the object light L.202 and the reference light 1203 by.this half mirror 202.

The object light 1202 is incident on the display apparatus 208 after

| traveling by way of the cylindrical lens 204 and collimator lens 205. The

image is modulated, depending on an element image displayed when transmitted

through this display apparatus_ 208 The modulated object light 1202 is

incident on the record medium designed for hologram 212 arranged at the

exposing and recording section P201 after traveling by way of the projection

lens 206 and the cylindrical lens 207. The reference light 1203 is incident on
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| aw. Technical Field This invention gelates to an apparatus and a nethod
for producing a print in which a hol ographic stereograminage or a
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apparatus and a nethod for lamnating with a pr tect| filma h ram
recor di ngeeeidiingnseationi B)1a ﬁmrogaa@lmg: bYst‘"éar)’eﬁgraé‘nPP gl spstem R ggr am
i mge is exposed and recorded to, and an apparatus and a nethod for

sequent c ?hhﬁr]@%lﬁ‘éﬁs nOYaflf ¢AhAaEbNEnR I 0and thelorl epfiéaticat eiimoglai i mages
or plural hologrami mages onto a. hologram recording medium Background
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- different observation points as ori %I nal images and sequenti all exp03| ng
-and r ecoefitterpeiphvdr 208 20@%he objectlight b202modvliatidhby annwtags disphyed
stri pe-shaped or a dot-shaped el enent hologramonto a single hol ogram

: | ggg;dgpgamlw apPirafsaPRe is SsciRRAARPNELpGdedr andr aokdrdedr oftic alie by
hologram recording medium 212 as an element hologram in a striped or dotted -
manner.

The holographic stereogram produced by such holographic stereogram
producing apparatus 200 is identified, with aggregate of pieces of the reference
image information regarded as parts of .each of element holograms, as
two-dimensional image by an obser{fer when the observer views the hblographic
stereogram with one of .observefs both eyes from a certain- position. The
holographic stereogram produced thereby is identified, which is regarded
aggregate of pieces of image information recorded as a part of each. element
hologram as the other two-dimensional image when an observer views the
_holographic stereogram with the other one of the observer’s both eyes from any
position except for the certain position. Thus, the holograi)hic stereogram is
identified, regarding an exposed and recorded image as a three-dimensional

_ image owing to parallax effect bétwecn right and left eyes when an observer
views the holographic stereogram with both his or her eyes.

An application as to such a holographic stereogram is e.g. stated in

"Instant holographic porirait printing system" by Akira Shirakura, Nobuhiro




hol ogr aphi ¢ st ereogram produci ng apparatus 200 as shown in Fig.11A. The
hol ogr aphi ¢ stereogram produci ng apparatus 200 is provided with a | aser
| ight source 201 which emts a laser light L201 in which wav é ﬂ% qlls-
formed by a single node having optinmuminterference char act erdy fgeh 200, 1
mrror 202 which divides the emtted |laser light L201 into an object I|ight
L202 and a reference |ight L203, optical elenents 203, 204, 205, 206, 207

and a di 9liata ARRASAILIuRDBatgl P RLRBIULE SHIEON'dICA208Y HREMORSOD ect

light L2 opti ment's 211 which -cons te an

opti cal stemof the reference light L203, L and an,gle ve stage 213
whi ch retia'/%ﬁr@ §ra%dﬂlg}@e&dr@63%ﬁfﬁ@@mﬁ$ Paiad Sysiem %ﬂ%‘@géh KM, ont o

whi ch the object light L202 and the reference 1ight L203 are converged.

The opt iapd|BatysseldsedindiTiges emehsienal linght Caiferémectod’, ued 998 a
t ot al refI ection mrror 203, a first cylindrical |ens 204 whi ch has t he

ot ch cohgapie: Y SEite} Bndfh BRI 4 fiePsheP|, BF e e confipla b =0

projection | ens 206, and a second cylindrical |ens 207 whjch |ntroduces t he
obj ect Icpgmnfumot}mlm@mgmﬂmtn TRREEE WaphTe apparajne whish fﬁmlﬁﬁ &t 212 in
an exposing and recording section P201, which are arranged in order froma

- light i Aghgendf ahdeb]ebp@ﬁdaprodmtas Calpagadl B uﬁaFEQSHqiheﬁwSztlﬁi appriatingf
transm ssi on type, wich is arranged bet ween the collimtor |ens 205 and

205, " TnaPBIeRaySah A s WBpke bl dr aRhRi efkakee ) MbRCAETS O

processing section not shown in the figure. The opti caI system i ncl udi ng
the ref apparetus 2¢fhwhichduipnts enkelographic siereogiap PharhAaBTaB RS 2PYMhi ch
has the object light diffused in one-dinensional direction, a collimator

~ lens 218uhiaCystafivi@mt provide disefvise dhab¢mwimpdsgly filoz Fapturing an image -

of an object to printing the captured result at the same location.

Disclosure of the Invention

By the way, the -above-mentioned ho]ogfaphic stereogram producing
apparatus 200 often uses a strip-like photosensitive film as the record medium
212 designed for hologram. In this case, usually, when a single holographic
stereegram is exposed and rlecorded onto the image record medjum 212 by the
holographic stereogram producing apparatus 200, the single one is cut out as a -
single unit and a predetermined fixation process is applied to the cut out
stereogram.

However, such a method caa not be efficiently performed when a print of
a holographic stereogram image or a hologram image is mass-produced, thus
‘constituting a barrier preventing the realization of a system that could mee‘; such

a demand for mass-production.




into a parallel. light, and a total reflection mrror 211 which reflects
the object 1light L202 to. introduce the reflected one to a hol ogram
recordi ng medi um 212 in an exposing and recording section P201, which are
arranged in order froma light incident side along an opti cal4:¥aEch 2005
record. mnedi um designed for hologramg212 is e.g. nmade of a photosensitive
- fil'mand retained by an eI ectrom)tive stage 213 as shown in Fig.11B. The

- medi um 212 des'lﬁ.{}iﬁ&e i\ tnhl I e%afﬁ'eiﬂ%d i %Emléd %tz'r)égéféﬁh ifBr roﬁ‘idﬁﬁéta' on of

an arrow as by ectronoti ve stage 2 wn in Fig. 1l1A
the laser light L201 is, emtted from]aser |ight sour e Oé) and .i nci dent
on the ha&ervieer paeompassing droms dmagingimpgecaplirgg, iade ® ]‘?cﬁt PR ect
i ght L202 and the reference light L203 by this half mrror 202. The.

obj ect |oipﬂi’ﬁtidn2QJ¥ iR casudentreailt thea dianp dycatpngr thieustriDiikaf teeordingavel i ng
" by way of the cylindrical |ens 204 and collimator lens 205. The image is

nodul at ed, ..de i yed

b ough eeitted s S EERar hEChm TRE gk IRyRLE h By PE BBy,

i nci dent on the record nedi um desr ned for hol ogram 212 arranged aét the
exposi nringing ezlouli myporse goneexeBed sectionst dayBig dgcatdingy msdiyRe
projection lens 206 and the cylindrical |lens 207. The reference |ight L203

i s inci degy ?n@ﬂ f813tﬂ\@16616 200212, 4vith BecaAc dradippeduttibnupie?d & Wesi gned for
hol ogram arranged at th e exposr ng and recording section P201, after

cor | mator | nbi vty e weiqedl 3 Sl cof dfen Fekl A8 ppfabie BLal 07 e

fringes produced by interference between the reference light L203 gnd the

obj ect pright ptaxbwing dapparetisbyndn merhgd @rs pprayéded,pyn drdy gléywéﬂ?a tus 208

| is sequentially exposed and recorded onto the hol ogramrecordi ng nmedi um
212 as- aBnixpIREd PErRE" ¥ 4 Nedokt TheEANPrdedfidcdd for a hologram can be |

minimized and a holographic stereogram image or a hologram image. can be
efficiently produced as a print.

Further, it is desirable to prdvide an image cutting out apparaius and an -
image cutting out method ~capable of efficientlir cutting out a holographic
stereogram image or a hologram image from a recoding medium designed for
hologram in order to minimize waste of non-exposed section.in a hologram
recording medium and efficiently produce the holographic stereogram image or
-the hologram image as a print.

Further, it is desirable to provide an apparatus and a method capable of
efficiently laminating a piece of hologram recording medium in which. a
holographic stereogram image or ra hologram image is exposed and recorded

' vrrith a protecting film in order to minimize waste of a non-exposed portion in a

hologram'recording medium and efficiently produce the holographic stereogram

image or the hologram image as a print. .




manner. The hol ographi ¢ st ereogram produced by such hol ographic stereogram
producing apparatus 200 is identified, with aggregate of pieces of the
reference image infornmation regarded as parts of each of el GZ%M

hol ograns, as two-di nensional image by an observer when the server VI ews
the hol ographic stereogramw th one of observer's both eyes froma certain
position. The hol ographic stereogram prpduced thereby is identified, which
i s regarded %gregate of pieces of inmage information recorded as a part of
each. el enent Fooheyribia desiratde 4o ipsovideandapparsiton andi arapthoth dor recoodingr ver
views the. holographic stereogramwth the other one of the observer's

bot h eyes ahr phagd Yoapte tdfoBegusHidIlyf ékpéé‘.]ﬁgcﬁﬁ@ Aedopdifgt pRfal iﬁbw@rapﬁue
hol ographic stereogramis identifiéd, regarding an exposed and recorded

i mage as I Lopa! r ght

and | ef t %‘tyégéﬁﬁﬁgﬂ RS, 8P oo BAGES RBIDS! Bildtal cPEtE gL

his or her eyes, application as to such a hol ographic stereogramls e.g.

stated i ne*mm&tmuWﬁﬁesr&ﬁhac NEBrexRasedp MaRtem gins \ibee Mol Qgrajz(k,rregor Ing

Shi rakura, Nobuhiro 23 March 2005 5 Kihara and Shigeyuki Baba, in

Pr oceedi npneagfiur@Plr&suliing .in 3#t8ientlp 2d6u@ha, a hddoyrapbt stededdiiagh isagedor a

hol ogram portrait print systemfby Kihara, Shirakura, and Baba disclosed in
" Thr ee- di ABRYrAMMdAgERES aBHter ence 1998, July, 1998 and so on. As stated
therein, there is aprinter system or the | i ke constituted by conbination

an abj ect and 1T oeEancR 8 SORRUCHENRE biRerd” lVERRPy el ARt us

such as the above ment i oned hol ographi ¢ st ereogram producin appar atus 200

whi ch out prawded ha| pgnhpmicsdusing cappaiaius far npresicing as @npgmn whigft haa

system can provide a service that enconpasses from capturing an inmage
holographic stereogram image or a hologram image is exposed and recorded to,

the apparatus comprising: recording medium conveying means for intermittently
conveying a strip-like hologram recording medium on which plural holographic
stereogram images or hologram images are exposed and recorded to; cutting
out means for cutting out a region at least including the holographic stereogram
images or the hologram images exposed and recorded, from the hoiegram
recording medium intermittently conveyed by the recording medium conveying
means; positioning means for determining a position where a piece of the
tecoding medium designed for the hologram is cut out by the cutting out means,
ﬁlm retaining means for retaining plural pieces of protecting film for protecting
both sides of the piece of the hologram recording medium; film supplying means
for supplying a single piece from among the plural pieces of the plastic film
retained by the film retaining means to a position while the single piece is folded
in two; film opening and closing means for opening and closing the single piece

of the protecting film folded in two along a folding line by the film supplying




of an object to printing the captured result at the sane |ocation.

Di scl osure of the Invention By the way, the above-nentioned hol ographic

st ereogram produci ng apparatus 200 often uses a strip-like phohase sids Ve
filmas the record nedium 212 designed for hologram In this case,

usual |y, when a single holographic stereogramis exposed and recorded onto
the image record medium 212 by the hol agraphic stereogram producing
apparatus 200, the single one is cut out as a single unit and a

pr edet er mmesths sxpplieh (pribeepasitian;appdi keehting ahd pressore-hosdinge owyrana for
However, such a method can not be efficiently performed when a print of a

hol ogr aphhéaﬁhgreﬁﬁg pPEBSUMBIRMRIING I pReticd BF k@ JRadtic. RS SolBE8XECSN orId?HéI
constituting a barrier preventing the realization of a systemthat could
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fromi magi ng/ i hrage- capt uri n(g an object to printing operatlon of the
capt ured WE&Iein at leasidhe h eaiararfecgﬁtngtmesum K& sancriehed) bynthe aiﬁsélp_z

designed for hol ogram 212 nmay have to be conveyed forwardly, bringing
about nor &lnmon- exposed sections in the recording . nedium 212 designed for
the hologram 212, . with a result that production yield is.low. This

invention is dﬂv'éé‘éflrdme‘é'g‘?moobréd{%’h%vifagggra% IoF Qi agférréaatex%m@b' nt

produci ng apparatus and d are pr i n which te of

non- exposed a_record nedi um desi d._for hol.ggr am c e.
i i m »edSaPEMERT ol e et pRtiom o s zih bV 48 4o g Reatinge
efficiently produced as a print. Further, it is desirable to provide an
i mage cut prQ(BJcmg aappmtusug timgxamnple embodiment for producing a print in which a

holographic stereogram image or a hologram image is exposed and recorded
includes: a recording medium conveying member for intermittently conveying a
strip-like hologram recording medium in which plural holographic stereogram
images or hologram images are exposed and recorded, a cutting out member for
cutting out a portion having a predetermined size at least including the

. holographic stereogram images or the hologram images exposed and recorded

from the hologram recording medium intermittently conveyed by the recording
medium conveying member, a positioning member for deciding a position where
a piece of the recoding medium designed for the hologram MD is cut out by the
cutting out member, a film retaining member for retaining plural pieces of
protecting (plastic) film for protecting both sides of the piece of the hologram
recording medium MD, a film supplying member for supplying a single piece
from among the plural pieces of the protecting (plastic) film retained by the film
retaining member while the single piece is folded in two along a folding line, a

film opening and closing member for opening and closing the single piece of the




| mage cutting out nethod capable of efficiently cutting out a hol ographic
stereograminmge or a holograminmage froma recodi ng nedi um desi gned for

hol ogramin order to mnimze waste of non-exposed section i afelNelsToT Iy
recordi ng medium and efficiently produce the hol ographic stereogram i nage
or the hologramimage as a print. Further, it is desirable to provide an
apparatus and a nethod capable of effi csjrent ly lam nating a piece of

hol ogramrecordi ng mediumin which a holographic stereogramimge or a

hol ogr am ipnelgeting plagtc didmafodded doriskad bywtheh fitm psuppEgingnmemben fed dodidve t o
m nimze waste of a non-exposed portion in a hologramrecordi ng medi um and

efficient PYecE’ét@%frﬁed gasm@h%ﬁ@Ma@ingt é’rﬁ@%é@éﬂre%@rﬂﬂnﬁrméhfbé?%?gfe@rhbmge
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I mges onto a hologramrecordi ng nmedium . elimnating wastage of a
non- expos 8PTHiNe Jﬁldulmg lire by Itbgriim opeping @gd pesingnmember isue§ that the

efficiently producing a hol ographi c stereogramimge or a hol ogram i nage
as a pri nholdgraaceEmoddingenadium & &1 lesst sapdwichet Byhtheppredecting fiment i on,
there is provided a print producing apparatus for producing a print on

whi ch a hpEogRAHHEUE B4 BPBReYreforhi BL6AIDIL BRUDJIMARRe Bupad

recorded to, ' the appar t conprising: recording dium convey| ng nmeans
whi ch pi uPCE D) pafAn 58K %ﬁ}%g@@t&;\ b RET S S PPt SaP eV BBs el
and recorded to; cutting out neans for cutting out a region at |east
i ncl udi ngthensiasst with & pretesting digr and Ianﬁgetesd%etwdmpbgda.ﬂecerdyeme@nposed
and recorded, fromthe hol ogram

of a heating and pressure-bonding member.

In accordance with a second aspect of the present invention, there is
provided a print producing method for producing a print on which a holographic
stereogram image or a hologram image is exposed and recorded to, the method
comprising the following steps of: intermittently conveying a strip-like hologram
recording medium in which plural holographic stereogram images or hologram
images are exposed and recorded; positioning and cutting out a region including
the holographic stereogram images or the hologram images exposed and
recorded, from the hologram recording medium intermittently conveyed;
supplying a single piece of the protecting film from among the plural pieces for
both protecting sides while the single piece is folded in two; opening the single
piece of the protecting film folded in two along a folding line; and heating and
pressure-bonding the piece of the protectin-g film folded intc an original status

manner along the folding line, wherein at least the hologram recording medium

is sandwiched by the protecting film.




recording nmediumintermttently conveyed by the recordi ng nmedi um conveyi ng
nmeans; positioning nmeans for determning a position where a pi ece of the
recodi ng: nedi um desi gned for the hologramis cut out by the cyif n.‘?,l

means, filmretaining neans for retaining plural pieces of prote Img film
for protecting both sides of the piece of the hol ogramrecordi ng nmedi um
filmsupplying means for supplying a siyggle piece fromanmong the plural

pi eces of the plastic film retained by the filmretaining neans to a

posi tion whil eA desicabigipeinp ipeaduding hotthed ofionea prefefret rexapeplerembadinedrisi ng
means for opening and closing the single piece of the protecting film

fol ded i nof Yo AhreagneitvRirbondisl tRarRYerZRl bl Mes RGO TRE Mutidd 300Re8

means supplied to the position; and heating and pressure-bondi ng neans

or 1 gi nal - CxpPT SASRR: o8 A8 oREey ﬁt“ﬁ@a@ﬁ%iﬂéﬂhpﬂ i ARyChefd

cl osing neans, wherein at |east the hol ogram recordl ng nediumis

sandwi che8MBYin whigh adiglegraphicstereageam dmagepen at holegiai imgaspp AXpOsedof
one preferred exanple enbodi ment of the present invention is

char act er andngcordedniaciudihgtine épllioWing Btepd of: intetitterglyegmaveying ai stripike
exanpl e enbodi ment for producing a print in which a hol ographic stereogram
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medi um conveyi ng nmenber “for intermtten y conv y| ng a ol ogram
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portion having a predeterm ned size at I east including the holo raphl c
st er eogr aRPitioRgegiaperiormbavyg erpredejerninedsize aaddnelidingithe ho pinie
hol ogram recording nmediumintermttently conveyed by the recording medium
conveyi ngsigred@iam dnizemest bprhathdBgheh intdgeste exgosed samd TebbRiediens the

hologram recording medium intermittently conveyed, supplying a single piece
from among the plural pieces of the protecting plastic film for both protecting
sides while the single piece is folded in two, opening and closing the single piece
of the protecting plastic film folded in two by the film supplying means fed to the
predetermined position, and heating and pressure-bonding the piece thereof
folded into an original status along the folding line by the film opening and
closing means in such a way that at least the hologram recording medium is
sandwiched by the protecting (plastic) film.

The print producing method of a preferred example embodiment cuts out
a piece of hologram recording medium by means of a cutting out member,
sandwiches the piece with a protecting plastic film, and laminates the
sandwiched piece by means of a heating and pressure-bonding member.

In accordance with a third‘aspect of the present invention, there is

provided a laminating apparatus for laminating with protecting film a hologram




a piece of the recodi ng nedi um desi gned for the hologram MD is cut out by
~the <cutting out nenber, a filmretaining nmenber for retaining plural

pi eces of protecting (plastic) filmfor protecting both sides, @t 5o ece
of the hologram recording nedium MD, a film supplying nenber Tor supplying
a single piece fromanong the plural pieces of the protecting (plastic)
filmretained by the film retaining nenqber while the single piece is
folded in two along a folding line, a filmopening and cl osing nenber for
openi ng anecardogy mgedibemn simgthicipiadwlagraphic 28reagram2diag® orpachelogram
plastic filmfolded in two by the fil msupplying nenber fed to the

pr edet er Mrfigge R SixbodBd ik REsRA &) dneIATthRIs EORMDIGIE TRRfintel miis! Ng

and pressure-bonding the piece thereof fo d into an original sfatus

manner along.the foldipg.line the.film ni.n n 0sin r. such
That t he- ToloresPiie PLital HisssSnacihprasetiny BET SUERBAT: Fistisy orraibbiying
protecting film The print producing apparatus of one preferred exanple
enbodi menPneddysosatthe plyial pieegs abihr)peeteckre filmngtaiped i the filbadetabning
cutting nenber, sandwi ches the piece with a protecting film and |am nates

the sandwnedmrts foldee ihytwmafiin openindhandi olosintd npesarss dore openitignor fekfireg,. | n
accordance with a second aspect of the present invention, there is

provi ded gy é'tfoIangflﬂ?é,@siﬁgié‘QﬁeélﬁSf tRE U oiRTUpPlie8 in two;

hol ographi c “stereogram’i magé or a hol ogram i rrage I's exposed and recorded
to, the nethod .conprising the following steps of: infermttently,conveying
2stri p- 1 kA ReAoaPa preratis-dong s et o RRefing aikh preidsghaniias the
stereogram i mages or hol oqc};ram i mages are exposed and recorded; positioning
and cutti pepteatng firagfadded redongithg foidiag Hileo gntapan wriginalesigtusnbiynthe dilror

t he hol ogram i mages exposed and recorded, fromthe hol ogram recording

nmedi um i nppEAIngt Sfd Closhey neyatk, wiserein ¥t Rt thé MYlegRine eecartidd meadighneigt | ng

filmfromanong the plural pieces for
' sandwiched by the protecting film.

Further, a desired laminating apparatus of one preferred example
embodiment of the present invention is characterizing by including the steps of
positioning a predetermined area including at least the hologram stereogram
image or the hologram image by means of the positioning member and cuts out
the region as a piece of hologram recording medium by means of the cutting out

. member.

A laminating apparatus of one preferred example embodiment of the
present invention is characterized by the following. The laminating apparatus in
the example embodiment for laminating a piece of a hologram recording medium
in which a holographic stereogram image or a hologram image is exposed and
recorded with a protecting film for protecting both sides of the film includes film

retaining member for retaining plural pieces of the protecting film, film supplying

member for supplying one by one and folded in two the plural pieces of the




~both protecting sides while the single piece is folded in two; opening the
single piece of the protecting filmfolded in two along a folding line;
and heating and pressure-bonding the piece of the protectingf il in.fsjqded
into an original status manner along the folding Iine, wherein at hI east

t he hol ogram recordi ng medium is sandw ched by the protecting film 23
March 2005 10 A desirable print produci ng met hod of one preferred exanple
enbodi ment of the present invention is characterized by the foll ow ng. The
met hod i nptdtecting firplretando diyrtbetfilmsredaining esbrbertga ipnedgteomirsech gositiohod
“for producing a print in which a hol ographic stereograminage or a

hol ogr am oL Tilng, FXPBREHINPAAD 'FEHR§ Pember Y6t BPehing, BRAPW BRI fiRs, af .
intermittently conveying a strip-1ike hologramrecording mediumin which

P ecor ded. SRS B1et i P BRGE A T BlicedCot s Pl R nBR IR SuBeS

predeterm ned size and including the hol ographic stereograminages or the
hol ogr am imiwe aleng astelding dines dhddbeat aaehrressulecbengias Mesdradi frf headindm
intermttently conveyed, supplying a single piece fromanong the plural

pi eces of ahtepmessursbonding dss ipcotieicting ffilm oltibd palohgcthienfpldisigdiirse \idiiol ant he
single piece is folded in two, opening and closing the single piece of the

protecti na{@ir@@fsk uki ﬂmﬁ@'fﬁ#ﬁdob@wggﬂ% %ﬁn%i Hn@h?d&mbyfsﬁaw ge%g fred 4o

the predeterm ned position, and ressure-bondin pI ece

oo o b A PP B SRS 2k BB e

recording mediumis sandwi ched by the protecting (plastic) film The print
produci ng net hébleoflaminatiicer apparatasploé ensopreiened uexample £mbedimerit
hol ogram recordi ng nmedi um by neans of a cutting out nmenber, sandw ches the
pi ece W t Basdwichiegdhé teded d4thi £ pfoteBlingfilin| and NahRfatés ehe sandwiched piece

by means of a heating and pressure-bonding member.

In accordance with a fourth aspect of the present invention, there is
provided a laminating method for laminating a piece of a hologram recording
medium on which a holographic stereogram image or a hologram image is
exposed and recorded to with a protecting film for protecting both sides of the
film, the method comprising the steps of: supplying one by one the plural pieces

~ of the protecting film folded in two; opening along a folding line a single sheet of
the protecting film supplied folded in two; and heating and pressure-bonding the
protecting film along the folding line into an original status, wherein at least the
hologram recording medium is sandwiched by the protecting film.

A desired laminating method of one preferred example embodiment of the
present invention is characterized by the following. The laminating method in the

example embodiment for laminating a piece of a hologram recording medium in

which a holographic stereogram image or a hologram image is exposed and




sandwi ched pi ece by nmeans of a heating and pressure-bondi ng nenber. In
accordance with a third aspect of the present invention, there is provided
a lam nating apparatus for lamnating with protecting film a JoL9oH2580%3
March 2005 11 recording nedi umon which a hol ographic stereogran1|nage or a
hol ogram inmage is exposed and recorded to, the apparatus conprising:
retaining means for retaining plural pijgces of the protecting film
suppl yi ng neans for supplying one by one the plural pieces of the

pr ot ect i hgedardedrwithianprbteetind éink iformpreteating ropth reédes of dhel ditmi incluges thiel m
openi ng and cl osing nmeans for opening or folding, along a folding line, a

single Shﬂﬂbvﬂﬁgtéiépé)rcﬁt @@ﬂsplvm fﬂh'enHIQlI?éi' Sieca8 bff tAbAsdtédting \Bim réfhé@dl and

pressur e- bondi ng neans heat'i ng and pressure-bonding the protecting

open ng afP ﬁ@?ﬂ?%é”ﬁ@iﬁégﬁ\%%g AP, B TS In 355 2 el R

Is sandw ched by the protecting film Further, a desired |am natjing
appar at us p@sitleﬁeofpﬂ@r piqteeting film, aperingoisingle sheef 108 tb?éﬁ’@?ﬁdﬂiﬂ@v@m OBE i s
characterizing by including the steps of positioning a predeterm ned area

i ncl udi ngbsitorieegsdvitibe dtolhegpredetteniaedr positiondg dolding-ire-onel manaer iofabe by
means of the positioni ng menber and cuts out the region as a piece of

hol ogr am Fﬁﬁ%@h@%‘@ u*i’é’d?%a %{H&em&@éo P YherdBt"BRE héatl ﬁnat!ng

apparatus of one pre d exarrp the present inve on S
characterized b the.fo us .i.n he exan
*enbod: menPrGHTadiRg e Bralfcids Bim 36106 eR e RBIbRiG ghfdatelan SRR ch
a hol ographi c stereo giram i mge or a holograminmage is exposed and recorded
wi th a pratades bydheifilm menlpgcﬂr&bc!pﬁ@gameimbewssmh ghway ithah thechelegeani | m
retaining member for retaining plural pieces of the protecting film film
suppl yi ngrecording medium is at least sandwiched by the protecting film.
Such laminating method of a preferred example embodiment of the
present invention sandwiches the piece with a protecting film, and laminates the

sandwiched piece by means of a heating and pressure-bonding member.

Brief Description of the Drawings

The above and other objects, features and advantages of the present
invention will become mo're apparent to those skilled in the art from the following
description of the presently preferred exemplary embodiments of the invention
taken in conjunction with the accompanying drawings, in which:

Fig.1 shows a block diagram explaining about a constitution of a print

- producing system according to a preferred embodiment of the present invention;
Fig.2 shows a partial cross section view to explain about a record medium

- designed for hologram for the print producing system according to a




menber for supplying one by one and folded in two the plural pieces of the
23 March 2005 12 protecting filmretained by the filmretaining nmenber to
a predeterm ned position of the film filmopening and cl osi ng nmenber for
opening, along a folding line, a single sheet of the protecti4gMar¢n2005
provi ded at the predeterm ned positipp folded in two along a folding |ine,
and heat. and pressure-bondi ng menber for heating and pressure-bonding the

protectingdil mf ' line into an original status by
- the fil npgegggﬁﬁ]gen%(giﬁgq@g%gh%%fgﬁ{ ?ﬂr}% gltt}g ’a way that at |east the

“hol ogram recordi ng_nmedi um i s_sandw ¢ched by th? pr.ot eg}t@i n% fhl G{EFThe _

| ani nati ng appHigstdd, 3B omd Bleprsr vaews iampiplainingiabent 2 PAARRCEHEE t ne
piece with a protecting film and | am nates the sandw ched piece by neans

of a he@fdcegs BPG RIRTE 4hediuen desipnedharhologranc iglarc showshamofigimalh
- aspect ‘of the present invention, there is provided a |am nating nethod for

| am nati.ng a.Ri f a hol ogram recaqrdi di I & aphi c
st er eogHatHs: ﬁ%gﬁiﬁﬁﬁwﬁo g?’g?ﬁsluﬁ%gfgﬁpg' %%%%@W%oﬁgggoﬁgét\%% h a
protecting filmfor protecting both sides of the film the nethod

conpr i sacwpriing tstepefofred soppidimeyt ofihapresant WENHPBr al pieces of the
protecting filmfolded in two; opening along a folding line a single sheet

~of the prot 391#.4‘95 hiviBwStiRixptAiniind dB6ui & 1btP constitutieatofnghalugraphic
pressure-bondimg the protecting fiTmalong the folding line into an

U e R R L R L

preferred exanpl e enbodi ment of the present invention is characterized by
t he folaaoirdipng tdreptedmirnd cimpdinenbof the prasentivagplietenbodi ment” f or
| am nating a piece of a hologramrecording mediumin which a hol ographic
stereogram i npge SX AHdIBOSHAN ViER@efdrSepIpnseg adodt 28 dfitica) 38R of
- the holographic stereogram producing apparatus. Fig.5A shows a front elevation
view of the optical system of the holographic stereogram producing apparatus.
And Fig.5B shows a plan view of an optical system of a holographic stereogram
‘producing apparatus accofding to a preferred embodiment of the present
- invention;

Fig.6 shows a plan view of a fixation processing apparatus that the print
producing system has provided, according to a preferred embodiment of the
present invention; |

Figs.7A, 7B, 7C and 7D show views for explaining about processing
contents in the print, producing apparatus that the print producing system has
provided, according to a prcferréd émbodiment of the present invention;] _Fig.7A
shows recording media designed for hologram to which the fixation process is

~ applied with the fixation processing apparqtus; Fig.7B shows cutting out pieces

~ of hologram recording medium; Fig.7C shows a status in which overlapping the




13 recorded with a protecting filmfor protecting both sides of the film
includes the follow ng steps of: supplying the plural pieces of the
protecting filmretained by the filmretaining nmenber one by one and :
folded in two to a predeternined position of the protecting 43 Margpéehg
a single sheet of the protecting filgsone by one provided at the _
predeterm ned position in folding-in-one manner of the filmalong a

fol di | i. fol di ' . . t
p?eslsﬂge-l:i]gﬁ?fiaﬁg hP ﬁ%grbﬂ'g{ ée‘%?f]ﬁll&ngﬁ%#? Iﬁgﬁadeéqgﬁgﬁ{gmgﬂ@q?gl |15ndsgf ?’Egh? nto an
original status by the fil mopening and closing nenber in such a way that
t he hol odikerand dhoredftay sandiwighing the reecrding amﬁmnb@ﬁvmm the BOYNEBEI ng

film Such lam nating nmethod of a preferred exanpl e enbodi ment of the

present 4hy éHi‘lr%:IA'iHﬂ‘ FRETD SRR £9fewifbNsiowiing £¢image Chtdas apdnt;
san

- lam nates t ched pi ece by neans of a heating and pressure-bondi ng
menber. Brief_Descrjption of t .aw ngs The,abowve, and ;ot.her i s,
features and BR8nsBEyEs %ffrqrﬂeglﬁeﬁy&%t&%i‘”n\?gn@f’oﬂnw Inglé%]g%eaﬁgdr@%gpparent
to those skilled in.the art fromthe follow ng description of the

pr esent hycqrdédgto e prefeered anpodimpadiofdhe presient nyentiovht i on taken in -
conjunction with the acconpanyi ng drawi ngs, in which: Fig.1l shows a bl ock

. .di agram expl aiggy 4 plarf QS idruhE Wik fpradiéibBtappaEAHY GlcBerdsys tem .
according to ga%rggpgﬁrb&gdpgar%godi ment o?ﬂlt hgrpr esent IJipﬁventi on; 1g.2 shows
a partial cross sect.ion vi etvav%to EX{/)I ai n,.about a record nedium designed for

hol ogr aRf¢igFredisanbediment of e PreseRL MIVERHQBcor di ng to a 23 March 2005 14

preferred enbodi nent of the present invention; Figs.3A 3B and 3C are views
for expl ai ni nFighOA: ard BB steemsiienys for oxplainiog abonteqrasitieringrmefdoigned
for hol ogram Fig.3A shows an ori ginal '
of positioning recording mediums designed for hologram in the print producing
apparatus according to a preferred embodiment of the present invention; Fig.10A.
shows record mediums for holograms onto which identification lines as
identification images are exposed and recorded by the holographic sfereogram
producing apparatus and Fig.10B shows record mediums for holograms onto
which identification-dots as identification images are exposed and recorded by
the holographic stereogram producing apparatus; and
'Figs.11A and 11B show a view for explaining about an optical system of
‘a conventional holographic stereogram producing apparatus; Fig.11A shows a
front elevation view of optical system of the holographic stereogram producing

apparatus and Fig.11B shows a plan view of optical system of the holographic

stereogram producing apparatus.

Best Mode for Carrying Out the Invention

Configurations of preferred embodiments of the present invention will




status. Fig.3B shows the exposure status. And Fig.3C shows a fixation
status according to a preferred enbodi nent of the present invention; Fig.4
is a view for explaining about a total constitution of a hol og &E\i C

st er eogr am produci ng apparatus that the print producing systenéﬁ rch 2005
provided, according to a preferred ggbodi nent of the present invention;

Fi gs. 5A and SB show vi ews for expl ai ning about an optical systemof the

i ew of - i e h AL e e PRBR Bl BB b ocucing

apparatus. And Fig.5B shows a plan view of an opti_cal s.ystFem of ,f,
hol ogr aphi ¢ st éxredgpast ofr Sguprefgriedpandodimant g hegvn oina Fagds er Thg

enbodi ment of the present invention; Fig.6 shows a plan view of a fixation
. Processing,g ra&?ﬂ?ath@%oﬁsﬁ%t@é | {hE gﬁs@ﬂwrﬁﬁ pYEdRiNg &3 siev10@d A
according to preferred enbodi nent of the™ present invention; Figs.7A 7B,
7C and 7D, show vi ews for expl aini.ng about  procgssin cont gnt;s. 1.t he
brint. BRISEIEPNE Sigoatal Progiaind APhtatf offic BrEfssSt A NSRBI e,
according to a preferred enbodi nent of the present invention;| Fig.7A

shows r siepeairam bydsaquetiayeckfosing) andgreaordingwintefierehee friages & M ocess
Is applied with the fixation processing apparatus; Fig.7B shows cutting

~out i eRmedhdlgkAgh AT SHARRNGF diseTPphttith hhfinconh @olagfmtscordigthi ch -

overl appi ng the Va 5 15 pieces of hol ogramrecordi ng nmedium and a

nounti ng nade of paper or the. |i and thereafter ,sandw chin .

- recordi %&dml dﬁ?‘gﬁ‘et%ﬁeﬁ SRR -HEUnP W&S%‘h‘d{}&ep lglpecﬁ ?fgxaqunmp Fé%shows a

view for showing an inmage card as a print; Fig.8 shows a front elevation

vi ew of apperaprsi A0 gppléksc anpredpieamanads fixatmor progpssingaopicetks myadeeasbdi ment

of the present invention;

' holographic stereogram. The print producing apparatus 70 fabricates the
recoding medium- designed for hologram exposed and recorded, resulting in
producing an image: card IC designed for a print in which -the holographic
stereogram image is exposed and recorded. This print producing system 100 cuts

‘out the elongated hologram recording medium in which plural holographic

stereograms are sequentially exposed and recorded by a predetermined size by

each of the holographic stereogram images, and laminates the cut out pieces of
recording medium by heating and pressure-bonding a protecting film for
‘protecting both sides of the cut out pieces of recording medium onto at least both
sides of the piece; resulting in supplying the holographic stereogram image as a
single image card IC exposed and recorded.

First, prior to explanation of each of apparatuses in the system 100, an
exposing and recording principle of an element hologram used for a hologram

- recording medium will be explained.

As shown in Fig.2, the hologram recording medium 3 is so to speak a




Fig.9 shows a plan view of the print produci ng apparatus according to a
preferred enbodi nent of the present invention; Fig.10A and 10B show vi ews
for explaining about a positioning nethod of positioning recording nedi unms
desi gned for hologramin.the print producing apparatus accor dthiiareh g005
preferred enbodi nent of the present 1hvention; Fig..10A. shows record

medi uns for hol ograns onto which identification lines as identification

i mages arfﬁnﬁﬁﬁﬁﬁgﬂ{%’%%ﬁ]equwﬁﬁ‘og?hém"bOjlnommi £ plicopolymen Ipyadbici ng

apparatus an ows record nedi uns for hol ograns onto " which

identification-dots as identificatian i are ex (P Al e d by
the hol odRahPEPBeWrRelyImEHZSIRNAPR y&%ﬁ?iﬁ{}g?&gnaﬂo T%F@S'hﬁiﬂéﬁggﬁcg% show a
view for explaining about an optical systemof a conventional hol ographic
st er eogaaMinekichi Ngowandicat layer Biig fotmed tonding to the photopalyBar {a¥el of
optical system of the hol ographic stereogram produci ng apparatus and

Fig. 11Bcshows a plan view of optical system of the hol ographic stereogram
pr oduci ég apparatus. Best Mdde for Carrying Qut the Invention
Configurations of preferred enbodjnments qQf the present invention wll 23
March 2005 16AspghosupimFigedA; mnitiaty; the h@Pgﬁmﬂi QIR @e, %%@&feﬁhfw ngs.
An aspect of the preferred enbodinment is shown in Fig.1. The follow ng

-appar at §igs Ciinsd i §tufues vilhge presenierpr Mit op rgledoipedysaesizech pbotopelymer.
hol ogr aphi ¢ st ereogram produci ng apparatus 10 produces a hol ographic

st ereog h@ﬁtﬂﬁg}ﬁ@&f@ﬁtbﬁbf;ﬁ&%@éﬂ a9 @nglge(glgééljséw ifh RURAER ﬁ@@%éﬂ imhges as

an ele i ped or dotte tern manner ont® a hol ogram

recordin nmedi um made of a strip-Ilike photosensitive . fil A.fixation
pr ocesspggto-agbfaﬁ@ﬁ%ﬂél pbotﬂb’ﬁﬂi’@ﬁp as ﬂ?féégl’%é Wikl & hsﬁ‘étl?%lﬁn%f%élgm%a “onto

t he produced
‘ power of 100 to 400 mJ/cm?, resulting in obtaining a status where the monomers -

. M evenly dispersed in the matrix polymer in.an exposed portion are polymcrized,
. namely a polymerized status.

A photo-polymerized photopolymer chénges a refractive index between
an exposed porﬁon and a non-exposed portion by unevenness of density of -
monomer M owing to motion of monomer M from circumference. As shown in
Fig.3C, thereafter the photo-polymerized photopolymers are irradiated with
ultraviolet ray of power of 1000mJ/cm? or visible light LB over the entire
surface, .thereby completing polymerization of the monomers M in the matrix
polymer. Exposing and recording of the record medium designed for hologram 3
is performed, e.g. regarding inte;fcrence fringes generated by interference
between an object light and a reference light as alternation of the refractive index
of the ph_oto.-polymerized photopolymer, because like this, the refractive index
thereof is altered, depending on the incideﬁt laser light LA.

The print producing system 100 can omit a step of applying a particular




hol ographi c stereogram The print producing apparatus 70 fabricates the
recodi ng nedi um desi gned. for. hol ogram exposed and recorded, resulting in
producing an image card |1 C designed for a print in which the hol ographic
stereogramimage is exposed and recorded. This print produci ng2%MareR200%
- cuts out the elongated hol ogram recggdi ng medi umin which plural
hol ographi ¢ stereogranms are sequentially exposed and recorded by a

P nat el AR oo 48 e ol R g R SRAASTANEPEERosctec

pressure-bonding a protecting filmfor protecting both sides of the cut
out. pi epescaskingeby itk holagsaphin ssercogeam psaduclig appasaiysd (hbeeaisedhgce;
resulting in supplying the hol ographic stereogramimge as a single inmge

card | Cfi%%ﬁﬁi’caﬁfaﬁ-@e%é@ﬂing&ﬁﬁiunpm Smpleyeil whidh e pliotepolymér

- apparatuses i'n the s em 100, “an exposi ng and recordi ng principle of an

el enent . hol ogram used foy a hol ogram ,recording.medi ym,w. |4 i ned.
As show?¥ieR gi 9. Q?nﬁtﬁét%IWasrﬂ éoPBPﬁ’g‘Pﬂg’dPg‘Pr?%‘PiP og%f){)lgng%egﬁp@%zs
March 2005 17 filmapplication-type recording mediumin which a

phot opohglsramaseeording medivmi 3phdllerpiirgnthe podt prastusieg gistem 400 safed on a
.strip-like filmbase 4 and in which a cover sheet |layer 6 is forned

© - pondi nggi&%&ﬁfﬁ%ﬁ?@!c%ﬁ?tgtdtﬁ%eﬁe&usési ﬁ@9m#iﬂ;g S'iitpgai‘-’a%s- lafidt §cabhyaret he - - -

hol ogr ani _ g medium 3 like this lies i tus where nononers M of
Cuanty Enigsersen i Eapid Oy RL OB POOEBRRMPR! [ zed phot opol yer
is irradiated with a laser light LA having a. power of 100 to 400 ml/cn®,
resul ting i n Bistaithe iglegsiphiic stereogmm erodoaing rppartes ) in dhe peided in
the matrix polyner inman exposed portion are polynerized,
producing system will be described. The holographic stereogram producing
.. apparatus 10 exposes and.records a holographic stercogram image onto the.
above-mentioned hologram recording medium 3. - As shown in Fig4, for
example, the holographic stereograni producing apparatus 10 is provided with an
image data processing section 11, a controlling section 12 having a control
computer 13 for totally controlling the holographic stereogram producing
apparatus 10, and a holographic stereogram producing section 14 having an
optical system 15 for producing a holographic stereogram. -

The image data processing section 11 has a computer 16 for image
processing and a storage apparatus 17. For example, this section 11 generates
parallax image data sequence D3. based on image data such as captured image
data D1 including parallax inférmétion proﬁded fro-m parallax image sequence
imaging apparatus 1 having a multi reflex camera or a moving camera or the like

and computer image data D2 including parallax information generated by the

computer for generating the image data.




nanely a pol ynerized status. A photo-polynerized phot opol yner changes a
refractive index between an exposed portion and a non-exposed portion by
unevenness of density of nonomer Mowi ng to notion of nonomer Mfrom .

- circunference. As shown in Fig.3C, thereafter the photo-pol yn#} Maseh 2005
phot opol yners are irradiated with ujgraviolet ray of power of 1000mJ/cn?
or visible light LB over the entire surface, thereby conpleting

I i zati f Eh | ' I . i d
Fecorai ng of t Hoop U e AR LR Ae FED denghR pIVES o BORIRL B |

- regarding interference fringes generated b{_interference bet ween an obj ect
1ight andimukatenusnisaginghoperatian: withan imrltorellore YRS ders P COPFAKIVCOf t he
phot o- pol yneri zed phot opol yner, because like this, the refractive index

t her eof jh So ) tg&}&qﬁoﬂe\ﬂﬁﬂd& RtbviRgt dnéraci demilldnseforagion isAnclidedpni nt
produci ng %ygt 100 can omt a Step of applying a particular 23 March 2005

exposur EHprouRsERGi SRSt RBlBE, B FercP B gr S PR Ry Difpar S us 10,

‘because the filmapplication-type recording nmediumis enployed in which the
phot opotymputer|imepe data D2 arsdiredteddovd. g hplwalhinagendate-prefyerd ayedD
phot opol yner as the hologramrecordi ng nedium 3. Therefore, the print

produci {@oﬁgﬁfﬁam, BRS, gsnéia%l CG'(GJS@R\MP@* @r%ﬁgs;)i t JidrgMash gefakmation

devel op ng apparatus and“So on are ecessa d can rapidly produce a
Appar at BINEdeR PrBohAT mags bRy Lo Bednr somP et aedr Redd2 o’
hol ogr aphi ¢ st ereogram produci ng apparatus 10 exposes and records a
hol ogr aphi ¢ sThe émagandatagyecassing séadion Abgencrates aohl@grondgtags ddaor ding
medi um 3. As shown in Fig.4, for exanple, the hol ographic stereogram
-produci pg 3pRRkAiAE YSpredelctnPh&Y I8 fe Prodesdihg for a holographic stercogram by
the computer for processing an image 16 to the parallax image data sequence D3 -
based on the image captured image data D1 and/or theé computer image data D2.
‘The hologram image data D4 is -e.g; temporarily stored into arstorage'apparatus
17 such as a memory or a hard disk drive or the like. As mentioned below, the
- image data processing section 11 sequentially reads out an element hologram
image data D5 by each single image from the hologram image data D4 stored in
.the storage apparatus 17 when the element hologram image is exposed- and
recorded onto the hologram recording medium 3, while the section 11 provides
the element hologram image data D5 to the control | computer 13 in the
controlling section 12.
The control computer 13 cbntrols the holographic stereogram producing
section 14 to sequentially expose and record element display imagés based on

the element hologram image data D5 provided by the image data processing

section 11, as stripe-shaped element hologram onto the hologram recording




‘i mage data processing section 11, a controlling section 12 having a control
conputer 13 for totally controlling the hol ographic stereogram producing
apparatus 10, and a hol ographi ¢ stereogram produci ng section 14 having an
optical system 15 for produci ng a hol ographic stereogram The 23 digechi2005
processing section 11 has a conputerd6 for inmage processing and a storage
apparatus 17. For exanple, this section 11 generates parallax inage data

. sequence ' e&on N4l udi ng
- paral |l ax “%c}lgﬁjsnét iv’é(;lzmlpr ?tdggtt?? g}r%?%ﬁgpﬁg% #rr%awggﬁigrﬁé %I EIT%%I ng
apparatus 1 having a nmulti reflex cangera or a ﬁiv' ng canera.or g | i ke
‘and conpdihsn, am@@]tmeai W0M6h®ﬁpﬁﬁobﬁ?@ﬂuéﬁ¥ |Qﬂ‘?f§é%|° €8 by t he
conputer for generating the inmage data. 23 March 2005 19 |In addition, the

capt ur egf if@igniaifoHhedfslogaphit seadoglaimpiduaingestcipnsidrul t aneous i magi ng
operation with a nmulti -refI ex type lens or consecutive imaging operation

ot a const i okt Aot RelqERge st hedar g, MO 14, "endiEefibel T00°

data D2 are directed to e.g. plural inmage data produced as CAD QOorrputer
Ai ded Desisgityitingda@GopidicatpsysiemGlaplis c;y:)sﬂmmalr SUPARIEAT BY ndt FURPOI{IAg
i ncluded in each of image data constituting the conputer inage data D2. The

. imge dﬁi&tﬁ&@@%ﬂgaﬁqusmhi& Banpbeted by Mhﬁpfliramsl anig 2aby widh,

applying a pre erm ned” i mage processing for a ographi ¢ stereogram by
the co g for oce55| ng an inmage 16 to the parallax inmage data sequence
D3 bas®b? ﬁmcpr‘i’éli mage captured i mage data D1 and/or the conputer |mage
data D2.- The hologramimge data D4 is e. nporarily stqred inpt

storage apparBheoptital systemabs bamhhgly mac&nhéysjem $RAgamabIeRt epttcal | ke
menti oned bel ow, the inmage data processing section 11 sequentially reads

out an. &Rt 5BAUA 3Ference optical system 15SC as shown in Figs. 4 and 5. The -
“object optical system 15A and the reference optical system 15c are arranged SO -
that an optical path length.of an object light L2 from the system 15A to an
exposing and recording section P1 is substantially equal as that of a reference
“light L3 from the system 15B to the equsing and tecording section P1 in order
to improve interference propensity between the object ljght L2 and the reference
- light L3.

The light incident optical syétem 15A has a laser light source 21 for
emitting a laser light L1, a shutter mechanism 22 for making the laser light L1
incident on following section or shielded, and a half mirror 23 for having the
laser light L1 divided into the object light L2 and the reference light L3.

The laser light source 21 is constituted by a laser apparatus such as a
semiconductor. excitation YAG- laser apparatus, an air-cooled Ar ion laser
‘apparatus or an air-cooled Kr laser apparatu_s, which emit the laser light L1

* having a single wavelength and optimum interference propensity.




| mage data D5 by each single image fromthe hol ogramimage data D4 stored:
in the storage apparatus 17 when the el enment hol ograminage is exposed and
recorded onto the hol ogramrecording medium3, while the section 11
provides the el ement hol ogramimage data D5 to the control co#pMasgh 2005 n
the controlling section 12. The conRiol conputer 13 controls the

hol ogr aphi ¢ st ereogram produci ng section 14 to sequentially expose and

record el ement i S fr ifERNSRIsHR22ds @penédior @1(@6&%itlﬁ'@|d@ﬂ!l®mﬁ%§g€naﬁat a D5
provi ded by the 1 mage data processing  section 11, as stripe-shaped el enent

hol ogram gnt o t he. hol pgram recordin 3 rch 2005,.20. nedi . in a
par t o RLOREIEFeIHNe OPUPLIRS SHMIG.LT SGSSEPTRE o TuthifdpiigEbe

- mentioned bel ow, the control conputer 13 controls operation of each of
mechani gnsimpbgé detahDiSagf thehslemshe hehigramspmdimg the bser light 14, incilenhe

hol ogr aphi ¢ stereogram produci ng section 14, each menber constituting an

opti cal t ' i I i j

(ot capRi & lbatieh Spittibg IEGRROYC RN & ahRAPLtingand KeEbidhe
a danper 19. The opti cal tem 15 ha .. | 1ght incident tem 15A, an

- obj e(r:r{) sgstiamnl Pl eélrﬁrﬁsdsi%gdbﬁ Wéb’epgn%\y%’;b‘ggcQll’tlgé;]st%ﬁt\eﬁgscoﬁg]hasmﬁgn in

Figs. 4 and 5. The object optical system 15A and the reference optical :
syst em jhsdéic &f therlges liht Ithahtoahedntlogemim patondingnmediwn, siieldodect - | i ght
L2 fromthe system 15A to an exposing and recording section Pl is

substantial | yzﬁgtﬁ%hfelﬁlirrrép% Hlidts i TAGHERt 12 éelgﬁél%tLﬁl fihf ifRgsHisian 158 to

the exposing I g section n or o Inprove interference
i Ghe+ Hghtiand aopticehpnaihic e dRmsaBSsONEN W (e Bl logerfERGEL 18
. used as the above object light L2, while the reflection lighit thereby is used as the
refefcnce light :1.3. . The object light L2 and the- reference light L3 are

respectively incident on an object optical system 15B and a reference optical
' .system 15C arranged in following.se'ction.

In addition, although not shown in the figures, the incident optical
system 15A may have a total refiection mirror or the like in order to propetly
change a traveling direction of the laser light L1 to make an optical path of the
o)-Jje_.ct light L2 and an optical path of the reference light 1.3 have a same length.

- Further, the shutter mechanism 22 may be constituted so that the shutter member
is mechanically driven or cénstituted by an electric shutter with ‘an
Acousto-Optic Modulation (AOM). Namely, the shutter mechanism 22 has
only to be a member capable of be freely opened and closed so that the laser
light L1 can be transmitted and shielded.

The object optical system 15B is constituted by sequentially arranging

optical members such as a total reflection mirror 24, a first cylindrical lens 25, a




emtting a laser light L1, a shutter mechanism 22 for naking the | aser
light L1 incident on follow ng section or shielded, and a half mrror 23
for having the laser light L1 divided into the object light L2 and the
reference light U The laser light source 21 is constituted by2hMarefe2005
apparatus such as a sem conductor e2gitation YAG | aser apparatus, an '
~air-cooled Ar ion |aser apparatus or an air-cooled Kr | aser apparatus,

whi ch em dofifid RSk ié,g;bgnd}' ctiBAMERY 27, $ndgh Sev@iE celigiticaintbnsp28 imm
interference propensity. 23 rch 2005 21 The shutter mechanism 22 is

~.opened or clogsed with a conjrolling signal .Cl output fromthe controlling

~ conput er %¥9ek P%Mn‘&c{%ngﬁ’t&&ﬁqo?ggpﬁé’t]&?] %% i mage data D5 of the
el enent hol ogranms, making the laser light L1 incident on_ a hol ogram
recordi ng nedhe 3otpbsicflcotien atirram 24ptetaily ftectscdbediohipct sbght dal P1
after traveling by way of follow ng optical system or having incidence of

e S R IR S 2 SRR PRI shne oty i,

mrror aser nto a transm ssion |ight
. and a reflection light. The transm ssion |ight ow n ot | aser |ight LI
is use@@kTQﬂﬁC@lﬂdﬂéff@b?‘é&PﬂqVQa@d ot fllfg ‘%Yllﬂé’\glF'«Sg} L"é‘ﬁi n |ight thereby
is used as the reference light . U The object light L2 and the reference
light L3 are Thesfigeidyliatyicainhinde? ioronstitahideby apmbinationyaft 2@on88Xand a
reference optical system 15C arranged in follow ng section. In addition,
al t hough. no b1t doickd L A8 RShOED oMy Flect&y BYaRE 1661 TaY -
have a ?%&a#nig%@%{’ﬁo% m rrsgtmgr%bt]é]%ﬁﬂ Qghfﬁﬂggﬁey toep():rope |y change a
traveling direction of the laser light L1 ta nake an opf.ical path of the
"obj ect refiegtiam minerafd dpt P%%dllﬁﬁi’ﬁ%aﬁl {ah@CF‘QFngﬂgg"?’%ﬂgai@Saﬂg&eo same
| ength. Further, the shutter mechani sm 22 may be constituted so that the

shut t er sgEaberof idispieyg hefilealHeJourineationed cloarsniissioadtype diquad eetystal
shutter with an

.~ ... display 29.

The collimator lens 26 changes the object light L2 diffused by the first

‘cylindrical lens 25 into a paralle] light and thereafter introduce the parallel light

~ onto the transmission type liquid crystal display 29

The projection lens 27 projects the object light L2 onto the second

| cylindrical lens 28.
The second cylindrical lens 28 converges the object light L2 changed as
_the parallel light in the horizontal direction in Fig.5B onto the exposing and
recording section P1. |
The transmission type liquid crystal display 29 is arranged between the
) collimator lens 26 and the projection lens 27 in the object optical system 15B.
The transmiési_on type liquid cry.stal display 29 sequentially displays an element
hologram image based on the image data D5 of the element hologram provided

from the control computer 13. In addition, the controlling. computer 13



Acoust o-Optic Mddul ation (AOM. Nanely, the shutter nechanism 22 has only
to be a nenber capable of be freely opened and closed so that the |aser
light L1 can be transmitted and shiel ded. The object optical system 15B is
constituted by sequentially arranging optical nenbers such as>aMPEHE00S
~reflection mrror 24, a first cylindggcal lens 25, a 23 March 2005 . 22
collimator lens 26, a projection lens 27, and a second cylindrical |ens 28

in order fromthe Light incident .side.al Folol lige dRedm@t al

reflecti J’ﬁom({yﬁblﬁﬁafﬁn&l@tgalqrﬂ/ tﬁgf%ﬂgﬁjge‘t}lﬁé?%g?ﬁg%l gﬁ?{t Lgf( transm tted

. th h the half mi 23. Th ' light L2 | -refl hi

Lotal retiotogiaon airivirg Gneb CariviheaacP IS SR SoTESYBAPECFEns. 25,
“The first cylindrical lens 25 is constituted by conbi nati on of a convex

lens a“§46}n9ﬁt§k§}£€<ﬁbéle“ﬂf&ftﬁé%ou(kgfaﬁbm@mi@@ hikditm 32 tBY glerformshg ehised by

~ the total retflection mrror 24.7n one-dinensional direction, corresponding

to wdth of  surface, of display of the,belo ti . ] SiS ) type
I'i qui d @fiyvation capigpl, 4 ef@.nﬁ'.ofl.co*ﬂ?é‘t%roif icﬁﬂngrsep]eeng&g%)éhgngesﬁ?%gagbj ect
light L2 diffused by the first cylindrical lens 25 into a parallel I|ight

and t hetsaholegramtreockdieg niwlipsr3l | el 1ight onto the transmi ssion type
liquid crystal display 29: The projection |lens 27 projects the object |ight

L2 onto the S%gﬁg)é?&lydl,%t@q@@{eﬂlq% #as tEBQ)lﬁ@@tOthtCYJZ ndmi peint 1ipis 28

converges the o changed as the“parallel light in the
hori zontal directjon in F,g.5B onto the. exposing and. c | 1ion Pl.
The tF afRWICEsTale PSIBE Wch‘iﬁ whicd 35 dm'g%‘i(&gor%ﬁﬁesl%ﬁjéﬁggéﬂ%%% \kéﬁﬁt he
collimator lens 26 and the projection lens 27 in the object gptical system
15B. 15A, diffused by the first cylindrical lens 25 and changes the diffused light into a .
- parallel light by incidence on the collimator lens 26. © The object optical system

15B has the object light L2 incident on the transmission type liquid crystal

display 29 by way of the coIlimaior Jens 26 modulated, depending on an ele_ment

hologram and makes the modulated object light L2 incident on the second

cylindrical lens 28 by the projection lens 27. The object optical system 15B

- modulated corresponding to the element hologram image displayed by the

transmission type liquid crystal display makes the modulated object light 1.2

. incident on the hologramrecording medium, of the exposing and recording

section P1 while the shutter mechanism 22 is being opened to expose and record

the incident modulated object light L2 corresponding to an element hologram
image.

The reference optical sjstem 15C is constituted by sequentially

arranging the cylindrical lens 30, the collimator lens 31 and the total reflection

mirror 32 in order from the light input side along an optical axle.

The cylindrical lens 30 is constituted by combination of a convex lens



“to the el enent ho

The transm ssion type liquid crystal display 29 sequentially displays an -

- elenment hol ogram i nage based on the inmage data D5 of the el enment hol ogram
- provided fromthe control conputer 13. In addition, the controlling

conput er 13 23 March 2005 23 provi des, depending on the out pud3 Man¢ngoes
image D5 of the element hologram agriving signal C2.to the recording
medi um conveyi ng nmechani sm 34 nentioned bel ow for the hol ogram recordi ng

medi um 3. By perfqrnming this _acti { 0N o] FREPN € a] er 13
Cont 1 ol 3 4pfics BoHsdsi ge speieaeeBRth BE bR aTRE RBbRUrch Lo RS R hERRRNEEr i2
obj ect optical system 15B has the object light L2 in a poi n;ﬂ | i %ht source
state beiobiedt nopticait systéoh 168 & \difiise f thenrefreenceclighhLdgeflesicdsgadem
- 15A, diffused by the first cylindrical |ens 25 and changes the diffused

light i ! it 2P by DoreRAcan AR d Wedihobhoretely dxgpisindeg, The
obj ect. Hfé’g%‘i@%é’ga‘;h%s’i’@?nﬂﬂ{?% 2hasyt h?robj ect light L2 inci de?\’t % tagg

- Ol Ui qui d al display 29 b fthe col| | |
26 moaulEes, RCpBht g Ak iaaRer ActPa FolaP RarhE ord AR o™

- object light L2 incident on the second cylindrical |lens 28 by the
proj ect éﬂﬂaé@@ﬁdi&?laﬂdﬂfeﬂmutmisﬁbhdhmidmysiai dBplayn@®ul at ed correspondi ng
ogram i mage displayed by the transm ssion type liquid

crystal displs en@gﬁﬁﬁqﬁ@{e 1@?%@@%&9& b kéﬂfﬁndeaighncme@ifﬁmedt be

hol ogr am recordi ng nedi um o e exposing and recording section P1 whi | e
the shutter nechani sm 22 i Sg}%?llgg , gened to expose and record the incident
‘modul at exlinggietlens gHintoa p g‘&g‘ ing to an el enent hol ogram inmage. The
reference optical system 15C is constituted by sequenti al I}Z arrangi ng the
cylindrical |€he t36s] téftectionl immbor32 dmye3d thardfartnca dight Lafredtectesh

mrror 32 in order fromthe light input side along an optical axle.

' introduced to backward of the hologram recording medium 3 in the exposing -
- and recording section P1 and incident on the hologram recording medium 3.

In addition, as abovc-méntibned, the shutter mechanism 22 has been
explained so that the shutter mechanism 22 is provided at the light incident.
optical system 15A. However, the shutter mechanism 22 is not limited to such
a constitution. - The shutter mechanisms 22 may be arranged before and after
the hologram recording medium 3 of the exposing and recording section P1 in
both the object optical system 15B and the reference optical system 15C,
respectively.  Further, the shutter mechanisms 22 may be arranged just before a
position where the object light L2 and the reference light L3 are incident on the
ho]ogram recording medium 3, performing control such as incidence or
shielding of light by synchronizétion of these arranged mechanisms.

As above-mentioned, such an optical system 15 is constituted so that an

optical path of the object optical system 15B which is an optical system through

which the object light L2 divided by the half mirror 23 trave]s has a length that




The cylindrical lens 30 is constituted by conbination of a convex |lens 23
March. 2005 24 and a pinhole in a sane nmanner of the first cylindrical |ens
25 in the above object optical system 15B to diffuse the reference |ight
L3 reflected and divided by the half mirror 23 by a predeterni 22Marchi2005
concretely explaining, diffuse the pfght L3 in one-di nensional direction,
corresponding to a wdth of surface of display of the transm ssion |iquid

tal di I | 7t ; bght L3
i 1 T usea b tosypFly, FRRRLIG T ferc B8 Bl INAR, foKP NG ghFTRER (he o

. reflection mrror 32 _have the referepnce light L3 reflected, introduced to
backwar drefierente Hghbdatrvelsor ﬁ?@ra%?ﬁ e PHtl?ﬂeSw?}Bsfﬁé;anmrpgSor di ng

section P1 and incident on the hol ogramrecording medium 3. In addition, as

above- nphéifenaide }irﬁ?eﬁﬂt}i berweac tianobjec2 2ightd Daed thexplatnedlight {3at t he
shutter nmechanism 22 is provided at the light incident optical system 15A
However

e shutesIiTE ol IS8 ol raptian Srr bt &3 Refich, moter BEEY, o7

- recording nmedium 3 of the exposing and recording section P1L in both the
~obj ect mprodecedisagncarsbe abthined ref erence optical system 15C,
respectively. Further, the shutter nechanisns 22 may be arranged just -

~before .a posphitREy, WEER AdtRsOftyeahe | btidal Lystarel UBeisr pfavidadewtithght L3 are
i ncident on the hologramrecordi ng nmedium 3, perform ng control such as

| 'ngg ihgﬁ Pﬁﬁ%&{gy@%g itﬁ?%i? %%tg}lg;ggcttlsogxz §|§ g‘ﬁ? g&%ﬁ@ﬁ%ﬁ Q?‘gfﬁq #@efegzog% :?2??‘? St ed so

 Syet om hologmm Tedordng MedpGL WHERBEIS ST b by HEDIaPPIOR AR 25
- travels has a length that 23 March 2005 .
~ stereogram can not be obtained due to vibration or the like." -
The interference fringe detecting section 33 detects a- status of
interference fringes formed by the object light L2 and the reference light L3
* which are respectively incident on the hologram recording medium 3 by way of
each of the above-mentioned optical systems. Thé intérference fringe detecting
section 33 is e.g. constituted by a charge coupled device (CCD) and detects a
status of fluctuation of interference fringes formed in a detected area being
different from the area where a holographic stereogram is exposed and formed in
the hologram recofding medium 3 by order of wavelength of the laser light L1
emitted from the laser light source 21. |
The interference fringe detecting section 33 provides a detection signal
to the control computer 13 when appearance of interference fringes in
fluctuation status indicating a value more than a predetermined value in the

detected arca. The control computer 13 changes the shutter mechanism 22 into

a non-activation status based on the detection signal. Thus, shielding the object




25 is substantially identical to the reference optical system 15C through
which the reference Ilight L3 travels. Accordingly, the optical system 15
can inprove interference propensity between the object Iight L2 and the
reference light L3, resulting in producing a hol ographic sterZblazech 8905
whi ch nore distinctly reproduced i e can be obtained. Further, when
- necessary, the optical system 15 is provided with an interference fringe

Tecor di nHERCIAMRL T e i PRUROLE R B A LOpc B R eBnIb S ARl T

stereogram can not be obtained due to vibration or the like. . The '
i nt er f er ehcthef hohagranetiecoidigg s vwdiom 3B ddiusties, dhet intexfersincei fiRgS er ence
fringes formed by the object light L2 and the reference Iight L3 which are

respect jyebingd REEISNB30 MEBER6 ] TR tHE Britpo] Wany@fter each of

‘the abod\j/éét- n%lgg ?onﬁpggt$gg?%§§ﬁd§ﬂ % Thte I nt g‘r?‘é‘rence fringe detlse%{:teli‘ ng

"~ section,33 js e.0;.constituted by a,charge, coupl.ed device ( nd detects
2 st ar b2 e HOHRARGn FEPES FOImEd R ADErdeiagied FTshre 1R 4 S ENERTed ar oa

being different fromthe area where a hol ographic stereogramis exposed

and f orstetbsiindicatiaghoValgeanorethand predetdinine® valueor dErereby Whe ebsirgk h  of
the laser light L1 emtted fromthe laser light source 21. The

e contpe o FAKCE YFE kbR R 7 add (RE PUAASR TG EP BB SRR 10
e, daPEIIaRER eCTIUNE GHTII o SHBEREIC TGS IEHEGHTL Lo Rckthani Sm
22 into a non-activation status based on the detection signal. Thus,
. shi el diavgivahienolsjatas, 28silingh i20B6in26 capablet df2 produting reftmlegphic ght L2
stop production of hol ographi c stereogram
stereogram.
As above-mentioned, the holographic stereogram producing. apparatus
10 can expose and record a holographic stereogram onto the hologram recording -
Iﬁed_iﬁm 3 by having the interference fringe detecting .scction 33, so that
interference fringes by the object light 1.2 and the reference light L3 can lie
stablestatus. Thereby, the interference fringe detecting section 33 can produce
a brighter holographic stereogram having higher diffraction efficiency. Further,
by having ‘the interference fringe detection section 33, the holographic
stereogram producing apparatus 1Q becomes more convenient to utilize as being
free from limitations such as a setting place. .
In addition, though it has been explained that the above-mentioned
interference fringe detecting sécﬁon- 33 is positioned near the hologram
recording medium 3 and detects a part of the interference fringes formed in the

detected arca, the preferred embodiments of the present invention are not limited

by such features and structures. For example, the interference fringe dctec'ting '




at the hologramrecording nedium 3. Further, the interference fringe
detecting section 33 stops providing a detection signal to the control
conputer 13 when interference fringes formed in the detected area lie in a
fluctuation status indicating a value nore than a predeterm nédMaseh@005
Thereby the control conputer 13 nak% the object light L2 and the

ref erence Ilght L3..incident onto e hol ogram recordi ng nedi um 3,

- chanat ng 4 gt 8 L BENGEL el DR EPLY 3Rl B R b

t he hol ographi c stereogram produci ng apparatus 10 can_expose and record a
hol ogr apHightsL.3rteogmueilnit positien heitbgr amirrascer thenbke tedicam sntsyierdeeng t he
interference fringe detecting section 33, so that interference fringes by

the obj fﬁhﬁéé qbt dbizcfnfle! MefRi@cBNEGnddsINt Fhdh&anitel ?me?fe@ai@s&fﬁhg@
. Ther eby, e interference fringe detecting secti 6n 33 can produce

.brlghter hoIo r aphi c .t er eqgr am ha hj r diffr ff
Pur Sher et oA pRgh aMARBPPOPEALAORos Headne e eaing S ovhish Hag fY1e
hol ogr aphl c stereogram produci ng apparatus 10 becones nore convenient to

uti-li zebaen vidgd inte¢hd obfedtilight dt2 and thaakfaenee Hght iL¥gbplmeams of An
addi tion, though it has been explained that the above-mentioned

i nterfehgﬁzclg:l rBf ng gf ct lmga(ﬁﬁﬁbhoﬂl@?nbﬁ %%btd rgg@@étmtﬂ‘% hRhpar am

recordi ng ne etects a pa’rt 0 e |nter erence fringes formed in

ot 1in «?r%éﬁﬂte? cGihet Randi, bE dafrt i (BhABY e dnta b e PR L L2 or ance

fri nge detecting 23 March 2005 , 27 section 33 may introduce a part of the
obj ect hindhhe r@fesertet gt bs. 1 Moreeier,ghe dntelrfegénced finge detgctingeectpersi t i on
with a mirror or the like to forminterference fri nges to detect the
I nt er f eB8nfRgy oM RferfThdd Fingds B d3teRA g CBEfidd | by4firectly taking out a
part of the laser light L1 emitted from the laser light source 21 to:.detect the
interference fringes. Furthermore, the interference fringe detection section 33
may be provided with any other optiéal system for detecting vibration other than
the optical system 15 to detect the interference friﬁges by the any other optical
system to detect occurrence of vibration.

Furthermore, the holographic stereogram producing apparatus 10 has a
recording medium conveying mechanism 34 for intermittently conveying the
hologra.m recording medium 3 toward a direction indicated by the arrow a in
Fig.5 by an amount corresponding to a single element hologram.

The record medium conveying mechanism 34 intermittently drives the
hologram recording medium 3 baséd on a driving signal C2 provided from the
control computer 13. Further, the holographic stereogram producing apparatus

10 opens an optical path of the laser light L1 by activating the shutter

mechanism 22 based on a-controlling signal C1 provided from the control




detection section 33 may forminterference fringes by detecting |ight which
have been divided into the object light L2 and the reference |ight L3 by

- means of a half mrror or the like. In addition, the interference

detecting section 33 may forminterference fringes by detectidhMargm005
divided into the objection light L2 ~and the reference light L3.. Mreover,
the interference fringe detecting seCtion 33 may forminterference fringes
for detecting vihration by.diregt Ki n t a part of.the |asetr |ight
U ot PPt A inG 2ok Wi agiivalon St Sheiefiariie mRaiiiGardiSing
~fringes. Furthernore, the interference fringe detection section 33 may be
provi ded micthardsm 34.her optical system for detecting vibration other than
the optical system 15 to detect the interference fringes by the any other
optical syst tec CUL.r i g

hol ogr aphi c s%%@%‘?grﬁﬁpg %l’cﬁ\egﬁ(g% a]tltlﬁss fghg%]ﬁ H?‘%&gg%@ rar%%?t?m
“conveyi ng nechanism 34 for interm ttentl convye the hol ogram r ecor di ng
* nmedi um 3 i sorstiuted; n momntng erhg t:%staﬂ% pilamembers §T Papy A& anount
corresponding to a single elenment hologram The record medi um conveyi ng

nmechani $or fie atidvo-mentoned optical egstémel 5 bal gugportiag subsingteriimade bibased
on a driving signal C2 provided fromthe control conputer 13. Further, the
hol ogr a lﬁ%ﬂﬁ en n of the
| aser | ?gk @Q%antl ngﬁbﬂgﬂgjﬁ%{% o tﬂﬁgaﬁ{%sm % Ba}}s?{;eédﬁ%lglmaﬁw
controlling sjgnal rovided fromthe control 23 March 2005 28 caonputer
13, int évheébmﬁgﬂwm tgetlxkvazﬁ.aéﬁe@ﬁh%n@@ liewn gt side.nibigi ahis et Jigliy b gnd
mechani sm 34. As shown in Fig.4, the hol ographic stereogram producing

appar at tse téferdrickeligl B3iave qonghcitlehiedn hlie recording nealitimo3. desimtedt furi onal
menbers or parts etc. for the above-nentioned optical system 15 on a

- suppor t yBgh RS 3tfathE FRUE & that a situation occurs such that any interference.

"'!

~fringes lying in an optimum status for the hologram recording medium 3 is not
- exposed and recorded. Therefore, the holographic stereogram producing:
apparatus 10 supports the supporting substrate 18 in order to suppress such
,- affection owing to vibration etc. against the optic;ﬂ system 15-and the like by.
plural dampers 19.

Detailed explanaﬁon of each of the dampers 19 is omitted herein.
However, optionally, the dampers 19 are made of a resilient member such as an
air spring, a rubber, or a coil spring. Each of end portions of the dampers 19 is
coupled to the supporting substrate 18, so that each of the dampers 19 supports
the substrate 18. The other end portion thereof is fixed to the top portion of the
mounting 20A of the apparatus casing 20. These dampers 19 are activated so
that vibration and the like added to the optical system 15 from outside becomes
equal to or less than trhe wavelength of the laser light L1 substantially having 1

Atm or preferably equal to 1/5 of the wavelength of the laser light L1 so that the




calum numplate or alum numalloy plate or the |like. As above-nentioned,
when vi bration or the like is added thereto from outside, the object |ight
L2 and the reference light L3 are not incident on the recording nmedium3
designed for hologramin a stable. status, so that a situati o3 baecch 20@5ch
that -any interference. fringes lyinggin an optinmm status for the hol ogram
recording nmedium 3 is not exposed and recorded. Therefore, the hol ographic

st ereogranhgaéltr%glu](séi iggictﬁ'?e%parﬁéfgfojrg, ﬁyﬁ%o]?(g§gl; r iS YRPES rhﬁga@mwgai@ 18 in

order to's S af fectron own ation etc. against the
optical system 15 and the |like by. L ural danpers 19. ai l.ed expl.anation
of each @venhwhannpkrasiongor thedikg isadsed Siom 0%61%6&??‘9?3%‘? é’r‘?&‘?‘f‘f}} the

-danpers 19 are nade of a resilient nenber such as an air spring, a_rubber,

or a coill) skd iIrefEagiReAigifB ey ircientosn thiechdogremsetsrdisg modiped to -t he
supporting substrate 18, so that each of the danpers 19 supports the

substrate 18., The ot her,. en Qrt. an LS. fi I on of
the ot HEPEOREDE FHROUERNNS hsfgibahos, Teiske, IHE nbRrhphie
activated so that vibration and the |ike added to the optical system 15
f r om oustkiremgrant apparatex i@l cancpioduce asbrighter thrdogrpdic AGrerHAM KE9SEser
light L1 substantially having 1 gin or preferably equal to 1/5 of the

wavel engt ra%iioglrh?fibpea%yig_bﬁmndm so that the 23 March 2005 29 vibration is
~inhibited. Therefore, In the hol ographic stereogram apparatus 10, even :

12 and the r oRBRAIBErRE stele GRAR oL sRbHRebe PO IR AT

3 in a stable status w thout receiving any disturbance. Thereby, the

hol ogr afblagrast evceogingnnegpemal by aamouDbCoOmGsRORIIBE g &nale %@Pslbtm c

stereogram whose diffraction efficiency is. optimum The hol ographic

. St-er eog§,31B A AN URIMOIRPRRAAE Pl ahilketop$ithe deécoréing freedium- 3, making a

| -non-exposed portion. correspond to the exposing and recerding section P1 by
providing the driving signal C2 corresponding to the single element hologram
from the control computer 13 in the controlling section 12 to the recording
medium conveying mechanism 34 by each time when exposing and recording by
c#ch elemcﬁt image is completed. In addifion, the holographic stereogram
producing apparatus 10 rapidly stops vibration occurred in the hologram
recording medium 3 accompanying with running activation of the hologram
recording medium 3. As above-mentioned, the hologram recording medium 3

" is made of a strip-like photosensitive film. For example,. the recording medium
3 is reeled around a supplying roll rotatably arranged in inside of the film
cartridge whose whole portion is maintained in a shielding status, which is not
shown in thé figures. The hologram recording fnedium 3 is fed to the jnside of

the holographic stereogram producing apparatus 10 and run on a running path

with the record medium conveying mechanism 34, when the film cartridge is




hol ogram recordi ng medi um 3 by an anount corresponding to a single el enent
hol ogram al ong the running path and stops the recording nmedium 3, naking a
non- exposed portion. correspond to the exposing and recordi ng section Pl by
providing the driving signal C2 corresponding to the single elZhMarch 2005
hol ogram fromthe control conmputer 48 in the controlling section 12 to the
recordi ng medi um conveyi ng nechani sm 34 by each tinme when exposi ng and

recordin i i S, i{don, the hol ographic
ster e_ogr2%%3‘%&@%@?%@Eﬁ@”&?ﬁ%ﬁ@?ﬁ%@%%ﬁ%’? ra%(?'on occurred in the
hol ogram recordi ng nedi um 3 acconpanying .with runni g% acisi v%‘:‘i{o .of the
hol ogram r ecod@enkplagtiphis sterpegralbpeodhsieg ahparatuhd Unanases &% PEES di ng
medium 3 is nade of a strip-like photosensitive film For exanple, the

recor di nghmcﬁ A fhel fefeRMlcedi g Ud nodidpelyirogm bolth sidésbfidiologrananged in
inside of the film cartridge Wwhose whole portion is naintained In a

shi el di ng st.at us ich,s not shown ipn th i_gures. hahogr a -
recbrdiWSzoﬁé’ngrﬁlg‘\j\ﬁgnfg’d Wﬁe? h&PFRYIE e 5 S%Pﬁutgghgfeoc&rag&%?ca?t ggleg}é?am
produci ng apparatus 10 and run on a running path wth the record nedi um
conveyi algpvrenteatioged atushéncident on| the ckologramerccerdisg muedinmod st theo

'l oaded i nto the hol ographi c stereogram produci ng apparatus 10. The

hol ogr '&siﬁ%%ﬂo%cﬁﬁfﬁﬁf déiQidip FAP R leapBSe bpdTRicosd tifterbdened fringeht L2
and the referénce light C3 nodul ated from both sides of hologram recording

“medi um 3 when eni he shutter chani sp.22 in_the. abgye-pent]oned
“stat us,c‘?rﬁ%ﬁpﬂ’éﬁ?n%np(?h@eh SBPm bcﬁ@gfadpn bi ﬁﬂﬁ“@ﬁ]ei{“% hg’yﬁ%ﬁgs%ﬂ% and
- recording section P1 to expose and record interference fringes

cor r esprsedidiggtal 2 Isigmell edemenhimnage and thereaftes papyiding ghe dpydng sighad
- recording of a signal elenent inmage and thereafter providing the driving
si gnal C8&rbiOtRet BontesINEsApu? MBI hethel Softolig Scdionol? itoghsgetdrding 2 to.

“the recording
medium conveying mechanism 34, the holographic stereogram producing
apparatus 10 rzipidly drives the hologram recording medium 3 by a
predetermined amount and thereafter stops the running. In addition, the
hologram recording medium 3 is reeled by a reeling roller, not shown in the
- figures.

By sequentially performing the above-mentioned operations, the
holographic stereogram producing appafatus 10 sequentially exposes and
records plural holographic stercogralﬁ images onto the elongated hologram
recording medium 3 to produce a holographic stereogram.

The fixation processing apparatus 40 in the print producing system 100 .
will be explained next. The fixation processing apparatus 40 performs a
fixation process including a process for irradiating an ultraviolet ray LB onto the

‘hologram recording medium 3 and a heating process for heating the hologram

recording medium 3 at a predetermined temperature. Thereby, the fixation




medi um conveyi ng nmechani sm 34, the hol ographi c stereogram producing
apparatus 10 rapidly drives the hol ogramrecordi ng nedium 3 by a

predet ermi ned anount and thereafter stops the running. In addition, the

hol ogram recording medium 3 is reeled by a reeling roller, not2kMawh 2008 he
figures. By sequentially perform ng 4yie above-nentioned operations, the

hol ogr aphi ¢ stereogram produci ng apparatus 10 sequentially exposes and

 Tecordi ngrokring YT RsarRb e ABIH AT NIRRT, Sk DEr i IR Ko or o

processing apparatus 40 in the print producing system 100 w |l be
expl ai nedndaecordedeoniocthd secodge suidigmad dasagnesl hor belamams 3y fh&ati on

process including a process for irradiating an ultraviolet ray LB onto the

hol ogr agyToge it NStepBstirm $roffciaghepbhntuPriaresAs ehohantinnig.be foel ogram
recordi ngogg%ig um 36at ar pr edet er mgrr]legbterrper ature. Thereby, thge fixation 23

. March 2005 3 racessi ng system a ratus. 40 fixes hol_ogr i
st er eog?’éﬂﬁ’l’#&&g‘e ﬁ%BHQEdP O%I%M%%Séxflé Wﬂ%"@%ﬁ&%ﬂ’@é@ﬁ%ﬂ@ lesi gned
for hol ogram 3 by the hol ographi c stereogram produci ng apparatus 10. As

shown i 41 Fogseppliying thex holigramt feeofdingtmodiup d¢ gudda tollpysaaand 43d0r s
provided with a supplying roller 41 for supplying the hol ogramrecording

medi um r’etaiﬂm'ogsndi gﬁﬁﬁﬁg the A Eéﬁordfngtlﬁleﬂiﬂiﬂ [k MRVt tAeldiep ogr am
um 3, 't ultra

recording ne olet ray Fanmp 43 f_or irradiating the
44 1 or Wba0T HERGBAIDgHERTIPLAN I Cray BePaIRTam, e ordind HERNIT o7 G’
for reeling the hol ogramrecording nedium 3. The supplying roller 41 can be
-at t achealhtatingeoliexdd fonheatoge e h@iogmmrrécomiéngmﬁfgunhéra@dﬂhé reehng
supplying roller 41 is axially fixed to an axis not.
roller 46 for reeling the hologram recording medium 3.
The supplying roller 41 can be attached to the fixation processing 40 and
detached there from. The supplying roller 41 is axially fixed to-an axis not.
shown in a rotating direction repreéented by an arrow b. The guide roller 41
feeds the recled hologram recording medium 3 in a direction indicated by an
arrow c.
~ The guide roller 42 is rotatably fixed on a supporting axle, not shown, in
a direction indicated by an arrow d. The guide roller 42 retains the hologram
recording medlium 3 provided from the supplying rb]]er 41 and feeds the
hologram recording medium 3in a direction indicated by an arrow e.
The ultraviolet ray lamp 43 is arranged along a running path between the
guide roller 42 and the below-mentioned heating roller 44. The ultraviolet ray
lamp 43 irradiates an uliraviolet ray LB having power of substantially 1000

mJ/cm® onto the hologram recording medium 3 in which a holographic

stereogram is exposed and recorded with interference fringes produced by the




shown in a rotating direction represented by an arrow b. The guide roller
41 feeds the reeled hologramrecording medium3 iri a direction indicated
by an. arrow c. The guide roller 42 is rotatably fixed on a supporting
axl e, not shown, in a direction indicated by an arrow d. The {uMaech 800%r
42 retains the hologram recording nggium 3 provided fromthe supplying
roller 41 and feeds the hologramrecording nmedium 3in a direction

unni ng BRGFBEeLY bt ieR N3 Bled B Bl T RHRRRAREATEDD, T

roller 44. The ultraviolet ray lanp 43 irradiates an ultraviolet ray LB
havi ng pomenomerssivbint thetmatrix/padyd@er. m)/ cn?2 onto the hol ogram recordi ng
medium 3 in which a hol ographic stereogramis exposed and recorded wth

| nterfer ence bhi Ay IMECA4DY by Miked GB% Eppoabigaiié gy L2 and

the referenc to conpl ete pol yneri zati on of e nononmers Min the

matri x pol ynmer,, The heating roller 44 is rotatably fixe nfo a.s orting
axl e infféag?gﬂdﬁcﬁ'@ncﬁnab‘@tt‘?%ﬁYiaﬁcﬁrE%W %ﬁe rrrogl\%’ 1‘4)‘i @Hgsﬁ%‘ﬁ{l lpgﬁger 44
(not shown in the figure) tightly abuts the hol ogramrecordi ng nedium 3
ont o t hfigare)dipiitty abuss the holdganotdcerdiag, mbdinm§ entodbe cirguadgieace of
correspondi ng to substantially half of whole «circunference over the roller

i and B Tl AR AUAPAB R B (EATRRATAR RaTCASErachout
Cermper aFisFemdaenghr oAy lapadcandn bav Rgaihty e dioRed APURa Fhe
hol ogram recordi ng nmedi um 3 under tenperature by the heater and inproves a
nmodul at ciecurdégreaee cirfaet naithouteclemeare,odind deivabdhe mativinded Apliasidpol yrer
| ayer 5. The heating roller 44 drives/conveys the heated
of the heating roller 44 is provided with a heater, by which the roller .44 is
- -maintained at a temperature of‘ approximately 120 C. The. heating roller 44
~heats the hologram recording medium 3 under temperature by the heater and
improves a modulation degree of refractive index ‘of the above-mentioned
photopolymer layer 5. The heating roller 44 -drives/conveys the heated
hologram recording medium 3 in a direction indicated by an arrow g.

The guide roller 45 is fixed to a supporting axle in a rotating direction
indicated by an arrow h. The guide roller 45 retains the holograiﬂ recording
medium 3 provided by way of the heat roller 44 and feeds the medium 3 in a
direction indicated by- an arrow i.

The reeling roller 46 is attachable to the fixation processing apparatus 40
and detachable there from. The rdller 46 is rotatably fixed t0 a supporting axle
(not shown in the figures) in a rotating direction indicated by an arrm}v j. The

reeling roller 46 reels then hologram recording medinm 3 that has been fixed

when the roller 46 is mounted onto the fixation processing apparatus 40.




hol ogram recording nedium 3 in a direction indicated by an arrow g. The

- guide roller 45 is fixed to a supporting axle in a rotating direction
-indicated by an arrow h. The guide roller 45 retains the hol ogram recording
medi um 3 provi ded by way of the heat roller 44 and feeds the n&d 82005 o
direction indicated by an arrowi. Thg reeling roller 46 is attachable to
the fixation processing apparatus 40 and detachable there from The roller

40 o rotatablyd fRdgbh GroRUaRAELigiAratker0 (I8 IANGHMIED thieupptiings) N 2

rotating direction in rowj. T reeling rolle reel s
t hen hol ogram recordi ng medi um een fix en tt%g rol.ler 46 is
®

t hat _h d
mount ed dRUET e the &M ﬁoﬂﬁﬁc@is@ﬁg‘lép@iﬁ fi%ﬂ&dpﬁ%‘l\fag,a@ﬂ 0%¢388 The

fixation processing apparatus 40 |like this rotates the supplying roller 41,

the gui delleokéemnd a&%lﬁﬁdhé&ixﬁm prereisigg nolthe hollegraantedonéinperieidingn rol | er
46 and applies the fixation processing to the hol ogramrecordi ng nedium 3

under cantreol by.a,controlli .Lon. Next, the print produci ng apparatus
70 of tne (fqrrﬁO%HP!éM@iéod]tgé}ggg%%%%ﬁ wi |l be hereinafter explained by the
fixation processing apparatus 40. As shown in Fig.7A ,the print Ehgduci ng

apparatus 70 degtdheipintypredecingapparatus d0sdhe pailkprodirEng sYEEIY nedi um
3 to which the fixation processing has been applied, in other words, the

. hol ogr aggifle®er HergndTRd eRpRindd Wy the Hixdtiin pesensig apgarateordded As
hol ogr aphi ¢ st ereogram i nages denoted by HSn; HSn+l, and HSn+2... are

Seanent SBPYD BRRSECEh. (k. ERF 5ociR, FARNrlsoaf RutEnyhfy cAPRRLALES, 10,
size by each of the plural exposed and recorded hol ographic stereograrn
i mages dbmgatet] bploggam kerlingamedigm3 . to, whigh SholixatignPRCesSINg d¥eh of
pi eces of plural cut out hol ogramrecordi ng nedium 3 denoted by MDn,
| ‘been applied, in other words, the hologram recording medium 3 in which plural
exposed and recorded holographic stereogram images denoted by HSn; HSn+1, -
and HSn+2...are sequentially exposed and recorded. As shown in Fig.7B, the
apparatus 70 sequentially cuts out the cut out recording mediums 3 by a
. predetermined size by each of the plural exposed and recorded holographic
stereogram images denoted by HSn, HSn+1, and HSn+2.... As shown in Fig.7C,
each of piecés of plural cut out hologram recording medium 3 denoted by MDn,
MDn+1, and MDn+2, ... is overlapped over each of the mountings MTn, MTn+1,
and MTn+2, ...and thereafter laminated by heating and pressure-bonding. As a
result, as shown in Fig.7D, the apparatus 70 assembles plural image cards ICn,
1Cn+1, ICn+2, .. in whi;:h_ the plural exposed and recorded holographic
stereogram images denoted by H.Sn, HSn+1, and _HSn+2... are exposed and
recorded, respectively. As shown Figs.8 and 9, the print producing apparatus

70 is provided with: a recording medium conveying section 71 which

intermittenily feeds the elongated hologram recording medium 3, a cufting




MDn+1, and MDn+2, ... is overl apped over each of the nountings MIn, MIn+l,

and MIn+2, ...and thereafter |am nated by heating and pressure-bondi ng. As
a result, as shown in Fig.7D, the apparatus 70 assenbl es plural image
cards ICn, ICn+l, ICn+2, ... in which the plural exposed and #:MaFefbd005 .

" hol ogr aphi c stereogram i mages denoteg4by HSn, HSn+1l, and HSn+2... are

exposed and recorded, respectively. As shown Figs.8 and 9, the print

producin ' | iPbaVietcvidify MedinaPs diyng predtitesm ned\sizd, ng
section g’fﬁ\%ﬁﬁgﬁﬁ l7?’r}?{]yr}rl%l ttentT/y f eeds t%e el ongat eyg ol ogram recordi ng
medium 3, a cutting.23 Narch 2005 _34 .ouf-section 72 whi uts t he
recordi ng FEBVEYINZCARVEYIBLe8RAINN THe VUL e?oméFyéoR\]fecg?Fnaﬁgt]i‘%egﬁcr?g&égcti on
73 which conveys pieces of the recording mediumcut out by the cutting

out - sectiedfuih2cutiohi by 1Rt aitinggowtistiopplP) adilns getainingr andisupplyisgai ns a
singl e sheet of protecting filmwhich is folded in two and provide themto

a predetern.n ti L1 Qn, f i ; f pon 75
which opa 7 R B RSP stBer of MARAL BIANpicH BIBed SERLDT 2
folding line of the filmand thereafter clasing the sheet thereof,

nount i ngnd quavidenghemdics @ppteﬁeﬁ‘gﬂgééﬂi@ﬁ“?@nﬁkﬁe@ﬁope@a?ﬁ@ PPaPHIE éH@et s of
a nounting MI such as paper base, and a |l am nating section 77 which

| ani nat glsifd18edticit 95 whidthepos fgr eieet efoprdicugingefiimnwhizh anboldbé inpunti ng
M with the protecting film PF. The recordi ng nedi um conveying section 71

&1 de. w0 bR A RREE: iR P hectti, BREMG RS SRR, B, SFedelRITR, D
and 53 WOGHNGONGRINAE @rd SERIBINg RECHRN HIEOHNIR RS UabIHS TE8I um 3
is run, and a reeling roller 84 for reeling the recording medium 3.

- mounting MT such as paper base, and a laminating section.77 which laminates

. the pieces of the hologram recording medium MD, and the mounting MT with

* the protecting film PF.

The recordiﬁg medium conveying section 71 is arranged in a space
formed by supporting substrates 78 and 79 and a side wall 80. The recording
medium conveying section 71 has a supplying 1'0.1161" 81 which provides the
hologram recording medium 3, guide rollers 82 and 83 which constitute a
supplying path on which the recording medium 3 is run, and a reeling rolier 84
for reeling the recording medium 3.

~ The supplying roller 81 is attachable to the print producing apparatus 70
and detachable there from. The roller 81 is supported by one end portion of a
supporting axle to the side wall 80 in a status where the elongated hologram
recording medium 3 which ﬁas been fixed by the fixation processing apparatus

40 has been reeled. The roller 81 is rotatably fixed onto the supporting axle in a

rotating direction denoted by an arrow k in Fig.8. The supplying roller 81




The supplying roller 81 is attachable to the print producing apparatus 70
and detachable there from The roller 81 is supported by one end portion of
a supporting axle to the side wall 80 in a status where the el ongated

hol ogram recordi ng medi um 3 whi ch -has been fixed by the fixat2dMarch 2005
processi ng apparatus 40 has been regfed. The roller 81 is rotatably fixed
onto the supporting axle in a rotating direction denoted by an arrow k in

Fig.8. T e%@t'?élﬁieyﬁ%é gy rés edhd¥Bgfin 2806rd3kg MBHRIMN 3 tignd Idirettiods t he
c

reel ed hologramrecording medium3 ih a direction represented by an arrow

“Lin Fig.8 The 8 i de roll .82..i %supported by one end portion of a
support i AgPIERERE FWO%“%YHB iaédg t the side wall 80. The roller 82 is
‘rotatably fixed to the supporting axle in a rotating direction indicated

by an arrow i The guidgrdlerBis supmietadoby enegadrpertionsoft h supporbiggaanle
“recording nedium3 intermttently provided fromthe supplying roller 81

and interm it [ in ' H shivetki®Ro th

repr eseﬁqo@é@fy&ﬁﬂ%gﬁ%&ﬁ?}e %L&F%?Pgéangllg?gglwg égzl'ﬁg rgﬁaltdel&r ol | er0836i S.
supported by one end portion of a supporting axle not sho ot he side
wal | - 8osuppratingl axle 1832 iretatgye disrijon ndiraied EY b AREYHgn la‘imﬁa%%i gﬁ;e '
indicated by an arrow o in Fig.8. The guide roller 83 retains the hologram

.recordi ?ﬂidmdﬁll&mfﬁlﬁtzﬁﬂé dechblogram retotding suepiuyi Bgntaiitendp paodided
intermttently drives the recording nedium3 in a direction represented by

an arrgw p..in_Fi . regel A 1l 2t hes prihnt -
pr oduci ﬁaﬂggbea§%p3¥w&§eﬁc@ d%]%&]agﬁgﬂbg&[t r%ﬁ??%ﬂn)\teal%ﬁgmrlgglxﬁﬁghrﬁ}o}gIlgr 84 is
supported by one end portion by a su oréji na xls to the side wall 80. The
1 eel i -nga difectipn gapresented byt AbAIIONOEB 1R tdfetl 2BA 8e’supporting axle in a

rotating direction indicated by an arrow q in Fig.8 The reeling roller 84
reel s a renmai Theguidy tolldr 8his fuppagtednby one end portion of a supporting axle ;

(not shown) to the side- wall 80. = The roller 83 is rotatably fixed in a rotating
direction indicated by an arrow o in Fig.8. The gunide roller 83 retains the
hologram recording medium 3 provided by way of the supplying roller 82 and
intermittently drives the recording medium 3 in 4 direction represented by an
arrow p in Fig.8.

The reeling roller 84 is attachable to thé print producing apparatus 70
Vand detachable there from.  The reeling roller 84 is supported by one end
portion by a supporting axle to the side wall 80. The reeling roller 84 is
rotatably positioned on the supporting axle in a rotating direction indicated by an
arrow q in Fig.8. The reeling ro]lg:r 84 reels a remaining part of the hologram
recording medium MD cut out with the cutting out section 72 when the reeling .
-roller 84 is mounted on the print producing apparatus 70.

The recording medium conveying section 71 like this intermittently

rotates the supplying roller 81, the guide rollers 82 and 83, and the reeling roller




recordi ng nmedium MD cut out with the cutting out section 72 when the
reeling roller 84 is nounted on the print producing apparatus 70. The
recordi ng medi um conveying section 71 like this intermttently rotates the
‘'supplying roller 81, the guide rollers 82 and 83, and the reel#hi§arch 2e¢s 23
March 2005 36 84 under control of azgontrol section (not shown) to
intermttently feed the hologramrecording nmedium3. Specifically, the
recordin ' ' ' fon (ASCERbWhE RS | ivtdrBRdent P Feb@hRgr am
recordi n§4%g§%§ﬁg§ﬁs¥%Eﬁgﬁ%]ogﬁt?%nn(%er}?tEZ pi ece of thg hol ogram
recording medium MD is cut out by the _cutfing out section.72, is.nmade to
be corredwiogiem t seerdilknegiwBci 3 on S@Sclfb"@ﬁ]éfd ébetﬁ@%aﬁi&rmeﬁa’m
substrate 78. In addition, an exanple of controlling nethod for '

i nt er mi geRdyingnieebndy peeahitently fdedbehetplognad redretimg nikdéuraud sbng out
section 72 has a guide columm. 91 positioned on the supporting substrate

78, a dpiying nmechani sm.92 whicly.i i : - .o ifal

i ot DI paiRan SR By GRS b HEidEh R Mp, KB R o
and a cutter 93 which is fixed to the drive nmechanism92. In the cutting
out secby dhe Taitinghont shetion73gisamade dorhs erfrasnandsddoian openIpgSeRiiPRent |y
fed with the recordi ng nedi um conveying section 71 to arrive at a position

. where tfe B?Eﬂ&i agphitRe S5@pRAARENshbARRe HI8eX Phs esdifion) enoredechplat of the -
medi um 3 which is observed fromthe opening portion 85, the drive

mechani sm 92.is vertically .drive ownwar.d. al o : | o) : under
control C%‘ftf‘iﬂ%{??}ﬁlf’ﬁn5°gel{}hf8ﬂae’%5 ¢ \ﬁ?%gma% ,ofh%ﬁét?cﬁ]quﬁf '?Ili éf:]gé gut i g éct i on
72, a cutter 93 whose section is rectangular fixed to the drive nmechani sm
92 is veelomcal |y driven downwardly in a status where a bl ade edge ED of
the cutter 93 lies toward downward, acconpanying with drive of the drive
mechani sm 92. TR cutting out section 72 has a guide column .91 positioned on the

supporting substrate 78, a driving mechanism 92 which is driven up-and-down
in a vertical direction represented by an arrow r along the guide cp-]umn 91 in
" Fig.8, and a cutter 93 which is fixed to the drive mechanism 92.

In the cutting out section 72, when the hologram recording medium 3-is - -
intermittently fed with the recording medium coaveying section 71 to arrive at a
position where the holographic stereogram image HS exposed and recorded onto
‘the medium 3 which is observed from the opening portion 85, the drive

~mechanism 92 is vertically driven downward along the guide.cblumn 91 under
control of a controlling section. As a result, in the cuiting 6ut-section 72, a cutter
93 whose section is rectangular fixed to the drive mechanism 92 is vertically
driven downwardly in a status where a blade edge ED of the cutter 93 lies
toward downward, accompanying with drive of the drive mechanism 92. As
shown in Fig.7A, the cutting out-section 72 cuts out e.g. a rectangular area |

having a predetermined size at least including the holographic stereogram image




shown in Fig.7A the cutting out-section 72 cuts out e.g. a rectangul ar
area- having a predeterm ned size at |east including the hol ographic

st ereogram i nage 23 March 2005 37 HS to be cut out, corresponding to a
portion of the elongated hol ogram recording medi um 3 which is2b 2005
fromthe opening portion 85 as a pigge of the hol ogramrecordi ng nedi um
MD. Then, in the cutting out section 72, the drive nmechanism92 is

meer ool 1 <8 T s AnaBE S BRLH g e d i RRtaid Cut e

corresponding to the opening portion 85 in a space fornmed by the supporting
subst r at eecagling angbuand which ds ebserved fsom the opeaing pertian83ms #@eSng out
-section 72, when the cut out pieces of the hol ogramrecordi ng medi um MD

are absgfphdgbYo AhhAfdefding hlgivth D erigs, iRFhé caningoiNsddidnCTL e 93,

the drive rrecharﬁ'ﬁsm 92 1s gertl cally driven upward al ong the guide colum
91 under, contro] af a.controlli.ng,secti,on. Therefqgr in the cutting out
sect | ond3® PRENAIINCIZ S5V iuen Jommwal ‘aﬁﬂla}ﬁﬁ,wt‘&&%nﬁdﬂﬁﬁ? wi th
. drive of the drive mechanism 92. Thereafter, in the cutting out section

72, wheagainst dréutier insdrtion portani¥S bered omlal asdrI4 positipned @t ypesition
predet erm ned position, the drive mechanism92 is symmetrically rotated by

180 _degsaespdRIAL dod! 65EinghdrlidhCas ol P¥pad Adrnat 5gi_tmeF§1q)lﬁmiagout ‘the

end potion rrve 2 defined as an axl Nanmely, in the

cutting qut section,/2, e drive hani sm 92 is rotated about and
sym"ret'r?‘tthﬁq%}e%m%ﬁngﬂésﬁé{:&ct%d? H‘é"lggé portion indicated by an arrow EE as

the drive nmechanism 92' indicated by a dotted-line portion in Fig.8.
Further, therE additivn, inthecuhg subbsdion 32,awhdn ilie T80 odt gienes of the
acconpanying with rotational drive of the drive mechanism92, resulting in

oD BB, MPAS ot ol ROTRE ettt ached

.. - portion ED in the cutter 93, the drive mechanism 92 is vertically driven upward -
along the guide column 91 under control of a controlliﬁg section. Therefore, in
the cutting out section 72, the Ccutter 93 is vertically driven upward,
accompanying with drive of the drive mechanism 92. Thereafter, in the cutting
out section 72, when the drive mechanism 92 is vertically driven upward by a
predetermined position, the drive mechanism 92 is symmetrically rotated by 180
degrees toward a direction indicated by an arrow s in Fig.8, about the end potion
of the drive mechanism 92 defined as an axle. Namely, in the cutting. out
section 72, the drive mechanism 92 is rotated about and symmetrically with
respect to the end portion indicated by an arrow EE as the drive mechanism 92’
indicated by a dotted-line portion iﬁ Fig.8. Further, therein, the cutter 83 is also
rotated by 180 degrees, accompanying with rotational drive of the drive

" mechanism 92, resulting in obtaining a status in which a blade edge portion ED’

absorbingly at__tachéd to the pieces of hologram recording medium MD is




23 March 2005 38 directed upward. In the cutting out-section 72, the drive
mechani sm 92 i's driven under control of the controlling section (not shown
in the figures) to cut out a piece of the hol ogramrecordi ng nmedi um MD
fromthe hol ogram recordi ng nmedium 3. The drive nechani sm 92 #%March 2005
symmetrically rotated by 180 degrees3gn a status in which the cut out

pi ece of hol ogramrecordi ng nedium MD is absorbingly attached to the bl ade
edge porti.on - he cutting out section 72, the hologramrecording
medi um 3 4]§eﬁi?§?3P%ﬂ{¢‘ent |y fed by the recordi ng nedium conveying section
71. Such an operation is repeat edl% per formed, wheneve '”}ﬁ" hol ogr aphi c

st er eogr am HS il8 ihpsaitiing out-actier /dpdhe Saivsomerhaniem. Y3 ie dhyithe (if@
section 73 includes a guide rail 102 which is fixed to a colum 101

- provi degdogftol BE (U BERTSIINGE Sdbivh’ @oe sKéwnain e Tighidsyeoag odtanpiccadifnal
directional portion is supported by and which is dri'ven in a horizontal

directio hown by an grrow tj.n FiLgs. 8 and 9.a ong t i de I nd an
Sbsor pt {5 BAGHaR rerapaines erimMiRifte 8 fhe bl Rtgiig uiciim F1C

| ongi tudi nal directional portion of the arm 103. The conveying section 73
“is fixedhe guise menhadism 92 jsosyiminstrioaly eotatedt byith&4) degricss iif agstg@istific 5
"direction of the absorption attaching section 104 is coincide with that in

a | ongi tLydi-Aathedineshl $led dMBoldtif’ rQbrding! etk MD ipabkodmgly. In

t he conveying section the arm™103 is driven in a direction indicated
bcti onaHachedhdoo i BAq Edge; Beiihany. dncf: Ffling, i, el ey ¥ "0
direction of the absorption attaching portion 104 horizontally noyed,
accor di hgl@@anaretordips mediom 3 is intermittently fed by the recording medium
- conveying section 71. Such an operation is repeatedly performed, whenever
the holographic stereogram HS is observed from the opening portion 85. -

The conveying section 73 includes a guide rail 102 which is fixed 1o a
column 101 provided on the supporting substrate 78, an arm 103 whose
longitudinal directional portion is supported by and which is driven in a
horizon.tal direction shown by an arrow t in Figs.8 and 9 along the guide rail, and
an absorption attaching potion 104 which is fixed to the other end of the
longitudinal directional portion of the arm 103.

The conveying section 73 is fixedly positioned at a position where a
central axis in a vertical direction of the absorption attaching section 104 is
coincide with that in a longitudinal dixcction of the cutter 93 at the cutting
poi“tion 72. In the conveying seétion 73, the arm 103 is driven in a direction
indicated by an arrow t in Figs.8 and 9 along the guide rail 102. In the

éonveying section 73, the arm 103 is driven until a central axle in a vertical

direction of the absorption attaching portion 104 horizontally moved according




to drive of the arm 103 arrives at a substantially central portion of a
mounting portion 105. In the conveying section 73, the piece of hol ogram
recordi ng medi um MD whi ch have been absorbed by the arm 103 is nounted on
" the nmounting portion 105 by rel easi ng absorption power ow ng £bMarch 2005
absorption attaching potion 104. Thgh, in the print produci ng apparatus
- 70, as :belownentioned, a single on a sheet of plastic filmPF folded in

t t : iy - e ast ol
WO on ?‘2 pr;&ﬁmﬂh?ﬁaerﬂpﬂ% WritO at'h LSRRI @bﬁﬁhﬁg@ttm and moppliyg ng

section conveyi ngconveyl ng section 73 is driven thereby

conveying the piece of = hol ogramrecgqrdi di.um onto_the at 1 ng
portion POIOFJ0Pherlnt HigeCORGYARE ﬁ@cmﬂiﬁﬁggrﬁlgﬂa \%?t]?fﬁf)ﬁ%anﬁégg&t@é%i ni ng
-and supplying section 76 onto a single sheet of plastic filmPF opened

al ong tHedwhdMID Which bwvehbedn hbsombpdnbngharane |15 iy seentednory3he As
shown in Fig.7C, the piece of hologram recording medium MD conveyed by the

conveyi ngconveyi ng. segt4oQ..7 ' h j n, in
the. contEyTHyE ROBITRG0e By FoBhsing "GP T BB Y RDablbrptioe .
direction along the . guide rail 102 by the above-nentioned predefern ned

" posi ti oattaching cpatieni A§dsectThan, 72n| ihe prnk ROFUENE t‘l‘iépaﬁgté‘ée Adl ogr am

recordi ng nmedi um MD absor bed by the absorption attaching portion 104 under

. cont r ol bgbwe i RInede at §iald 0ata Shesmdf plasticefiimuPF ifiojdqbin itew ¢03he The
conveying section 73 repeats such activation by each tinme the piece of

o o RBP4 R Fai 0N s BRARE sEUSGA DY, RBICSBE O

sheets of plastic filmPF. Then, the filmretaining and supplyi.ng section.

74.23 MonveyI0@EmMEyingt saokionp i 45 dHeen stherety LanvEYIng nﬁ%ﬁFﬁl‘?f%a Ogt at us

- where a single sheet of plastic filmPF becones the half size. The film
© retai ni R@loapsnSterBtdihg neekinh YDV énto the mounting portion 105.- Further, the

| ‘mounting MT is mounted with the base retaining and supplying section 76 onto -

a single sheet of plastic film PF opened along the folding line by. the film
opening and closing section. 75. As shown in Fig.7C, the piece of ‘hologram-
recording medium MD conveyed by the conveyingconveying section 73 are

“mounted onto the mounting MT. Then, in the conveyingconveying section 73,

the arm 103 is driven in a horizontal direction along thé guide rail 102 by the

.above-mentioncd predetermined position.

The conveying section 73 like this conveys the piece of hologram
recording medium MD absorbed.by the absorption attaching portion 104 under
control of control section (not shown) to the mounting portion 105.  The
conveying section 73 repeats such activation by each time the piece of recording
medium designed for MD are cut out by the cutting out section 72.

The retaining film retaining and supplying section 74 retains plural

sheets of plastic film PF. Then, the film retaining and supp]ying section 74




mounts the absorbed single sheet of plastic filmPF onto the nounting
portion 105 and drives the absorbed single sheet thereof by the initial
position. The filmretaining and supplying section 74 only a single sheet
fromanong the retained sheets of plastic film PF under cont2®Maoth 2005
~control section, corresponding to t4@t a piece of hol ogramrecording

medi um MD by the cutting out section 72 to nove this single sheet of

plastic tllm Pfﬁui’m's‘ﬁ@efssofgﬂﬁﬁwﬁﬁnw f(heﬁ Renti® WHerod sibgietshest d0flastibe film

retaini ng ana pl'yrng section 74 this repeats operation .for one by
one suppl a sheet of tic F by .each of, she ts retained, onto

t he rmunﬁﬁ’g Eob@‘i(ﬁﬁefié@e él&éhtﬂlllﬁgéﬁwf&{‘ﬂp% ﬁPQcSé’? mtgh%‘3 ‘é’é‘o?‘&

medi um MD are cut. out by the cutting out section 72. under control of a

cont r ol figuaits firs ABsorb¥esinglesihegl of plustic fitmt PE drito rthe enounting) panidon
suppl yi ng section 74 |s nounted on the nounting section 105 in a status

\Qﬂgr ol g@%d’%ge‘ésr eett Bgséﬁjzeh ﬁngfe %@gfﬁhblﬁeo%%ggmh?ﬂam Plgka O‘;]'g’i‘ltiféhgpen' ng

-folding |line under control of a controlling section é t shown |g t he
fi gur esfilmmetaingpe @nd supplyingseettmy 4 ﬁnl‘—Jf ¢ -§ingle sheey %éﬁ!’ﬂﬁg ik
closing section 75 retains an end portion opposite to the folding |line of

- a top sihied shkdls oIfplhdiec BlmsPl enfiet cofFolvél cdntiel seotidedeémespondingl |ifts
up the end portion upvvard t hereby opening the plastic filmPF along the

~ foldin .Then n.th
T ecor di g R AiRIfS 3T Bl SR BE e 0D by Ang KRB B o ng.
-section 73 are mounted on the opened_plastic, filmpPF, the filmopening and
cl osi ngtosmevedhiszgngls sheehef Qlﬂﬁtlﬁ(fiﬂm 8% which issalsorbed PrmlﬂFtth"\‘RH“Fﬁ“% st at'us

where the filmopening and retaining section 75 folds the plastic f|ImPF
.al ong tllg@nfdﬂlmmg line into the original status

The film retaining and supplying section 74 like this repeats operation
.for one by one supplying a sheet of plastic film PF by each of sheets retained
onto the mounting portion 105; by each time when the pieces of the recording

“medium MD are cut out by the cutting out section 72 under control of a
" controlling section.

When a single sheet of the film retaining and supplying section 74 is
mounted on the mounting section 105 in a status where a single sheet of plastic
film PF is folded in two, the film opening and closing section 75 opens this sheet
of plastic film PF along the folding line under control of a controlling section
(not shown in the figures). More specifically, as shown in Fig.8, the film
opening and closing section 75 retains an end portion opposite to the folding line
of a top surface side of the plastic film PF which is folded in two and lifts up the
end portion upward thereby opening the plastic film PF along the folding line.

'Then, when the mounting MT and the pieces of the hologram recording medium




so that the plastic filmPf sandw ches the nmounting MI and the pieces of
hol ogram recordi ng medium MD. The fil mopening and closing section 75 |ike
this repeats operation for opening and folding the plastic film PF by each
time when the plastic filmPF is nounted on the nounting port2dMargs2005
under control of a controlling sectidh. The nounting retaining and
supplying section 76 retains plural sheets of nounting MI. Wen the

plastic gﬂ?“c%ﬁvﬁgg@t tRE édiﬁre?%gﬁdﬂ%%rltﬂﬁtsie@ﬁoﬂo@ 4r& PRAnRM by ithe film

openi ng cl osi section 75, "the nou g retaining and supplying

section 76 takes out .only _a retai ned singl t of th ti M, which
has. been CRSBEN HRASHS S IEn P hONHORERINE MUS AR BBQEFttb it b1 Jhegnd " ©

~control ling section (not shown in the figures). The section 76 noves the
si ngl e peftémi of péastiof filnPF downnmunsiatgs sderé dre fibb opening nadeactaiing t hi s
single sheet of nmounting MI is on. Then, the nounting retaining and

suppl yi ' . ' : ' onto
the mount R o PG R R AR OB RNHEAERRG Bt SRR ST o to
the initial position., The base retaining and supplying section 76 like this
‘1 epeat e8® yihat dhe q@lastie filn éffaﬁwmﬁtﬁ%ﬁgmwnﬁyx@ﬁeaﬁ‘gt fePigBEhf ng
portion 105 by each tine when the plastic filmPF nounted on the nounting

por ti onhdRgram rrerddghyedingn MIDI m openi ng and cl osing section 75 under a
controlling section (not shown in 23 March 2005 42 the figures). A

| am nating s LQey 77 1 X . ra- b : whi ch
pressur e- bongghg%@ll}? l?pﬁgﬁ{gu ggég\]/{g%]ﬁg?gfﬁggt eh%?g(ﬁ:]ggskﬁe%ﬁ%ﬁ)éal%%nlﬁcor di ng
medi um MD and the nmounting Ml between the plastic, film PF fol glgglj |n two; a
conveyi PReaganthtoldpig heilastiailm Bhby eadeting when rtggpﬁ asficidplan PiSces of
hol ogram recordi ng nedi um MD and the. nounting MI between the

“mounted on the mounting portion 105, under control of a controlling section.

The mounting retaining and supplying section 76 retains plural sheets of

- mounting MT. When the plastic film PF mounted on the mounting portion 105

is opened by the film opening and closing section 75, the mounting retaining and

supplying section 76 takes out only a retained Sing‘lc sheet of the mounting MT

| which has been absorbed from among holed mountings MT under control of a

controlling section (not shown in the figures). The section 76 moves the single

sheet thcreofl onto the mounting section 105 in a state whére this single sheet of

| mounting MT is on. Then, the _mouhting retaining and supplying section 76

mounts the absorbed single sheet of 'mounting MT onto :the mounting portion
105 and thereafter move the absofbe_d sheet thereof to the initial position.

The base retaining and supplying section 76 like this repeatedly provides

the retained mountings one by one to the mounting portion 105 by each time

- when the plastic film PF mounted on the mounting portion 105 is opened by the

film opening and closing section 75 under a controlling section (not shown in




plastic filmPF folded in two which has been pressure-bonded by the

. pressure-bonding rollers. 112 and 113; and heating rollers 115 and 116

- which heat and pressure-bonds a bul k made by overl apping the Q%g@ﬁg 2505
recording nedium MD and the nmounting. NI T between the plastic Ti ﬂl%_ '
folded in two having a heater insidg2thereof. In the |lamnating section
77, the bulk is conveyed, which is nade by overlapping the pieces of
h°|°9ra”Hﬁﬁqﬁ$£§$9 medi um MD and the nounting MI sandw ched between the
plastic film olded in tw is conveyed fromthe nounting portion 105
toward in a direction jndicated by an arrow u in Fig. 8.and ig. .9, 1In the
| ani nating sectd mtln@@%ms%’hHﬁ%@?ﬁdi}}ﬁ@ssm-bgﬁdlﬁzqi@rs %5&33639
‘provided in a rotational direction indicated by an arrowv in Fig. 8 on a
suppor t wlgichXpssechdrits ar baBumadertd nyerkppétg 188 piscevtedt hblogramovi ded

~in a rotational direction indicated by an arrowwin Fig. 8 on

S AR T A ML 6 G0 B Pt

surface is substantially nutually touched. In the | amnating section 77,
when a bultwoysdeonveyiogebasepplhdor menperings adrulkomade 4 cxedappwg thedi um MD
and the nounting 23 March 2005 43 M is sandw ched between each of the

pi eces pledes! FMABRFAR Aedbiingatditim NADRAHd the mouwin® MW Thetileen the
pressure-bonding rollers 112 and 113 are rotated under control of a

oi aces BIASAS: S o ol gh ot in A | e ot R ARGk oG

. between the plastic filmPF folded in two is pressure-bonded. The bulk is
- fed out pressarecbendingeralless l12dpedtldd; mpdaheating wollersnl B gad Bléahicht o e
provided to the heat rollers 115 and 116. In the | am nating section 77, the
heat i nghe#d hid pddsursé-boatatabulk frh¥@d biyooRerlapping the pieces of recording
| medium MD and the mounting. MT between the plastic film. PF folded in two

having a heater inside thereof.
In the laminating section 77, the bulk is ‘conveycd, which is made by
- overlapping the pieces of hologram recording me‘dium MD and the mounting
MT sandwiched between the plastic film PF folded in two is cohveyed from the
mounting portion 105 toward in a direction i_ndicated by an arrow u in Fig. 8 and
Fig. 9. In the laminating section 77, the pressure-bonding rollef 112 is
rotatably provided in a rotational direction indicated by an arrow v iﬁ Fig.8ona
supporting axle. And the pressure-bonding roller 113 is rotatably provided m a
rotational direction indicated by an arrow w in Fig. 8 on a supporting axle, The
pressure-bonding rollers 112 and 113 whose supporting axes are mutually
“parallel are arranged so that the pressure-bonding surface is 'subsiantially

mutually touched. - In the laminating section 77, when a bulk made by

overlapping the pieces of hologram recording medium MD and the mounting




supporting axle in a rotating direction indicated by an arrowy in Fig. 8
and the. heating roller 116 is rotatably fixed to-a supporting axle in a
rotating direction indicated by an arrow z therein. The heati$fmapté QP§5
115 and 116 are arranged, whose supporting axes are nade to be nutual '
paral | el and whose pr essure bonded ggrfaces are substantially abutted. In

- the lam nati ng section a bulk is conveyed which is made by overl appi ng

the pi ec W B gaRfW ched
- -between pla t| C P Eﬁéq bFﬁg%f%%mgP%@g%tﬁg?d%ag? corrl?r ]gf a
controlling section (not _shown in the figures), the heat. roll 115 and
116 are pad Hitd mernting KMls théaP@éS@ﬁgJorﬁk%gsW]é‘Iﬁ)ﬁé’e@nd @i s made
- by overl apping the pieces of hologram recording nmedium MD and t he nounting

MI' sandyptateiduiddr@aitrd)l ot eentfdllifp stofided iAnbiMois fiedsaut] beiggimage byluci ng a
|l am nated inmage card IC. In the |amnating section 77, the produced inage

card I1C js.fed aqu a dir ion |nd|c Fi 8 and 9

by dr | vaVERmgg: e Pistes il FleBry REPEAE el XD Ahiaimecmichiipey {Mom
t he exhaustion section 117 to outside. 23 March 2005 44 The | am nating
sect i onM7T sandwiclid bebmeamthss plastic dilse &F &oldnd|ingmvemis peessarargondasdt um VD
and the nounting MI with the plastic filmPF to produce the inmage card IC

- to di sciraeamik h@fedrag@tcﬁadﬂ 4 @ré@ioPditated bpareagbw X inFiphiehamd Bubk made
by overl appi ng the pi eces of ho ogr amrecording nedium MD and the nounting

Ml bet enth f|| ntwo to produce the imge card IC
to exha %P“?Y‘f 3@ @8 i &glg under control of a controlling

section (not shown in the fi gures The print f@ﬁOdUCI ng apparatus 70 |ike
 this cuts outlnthe laotivgiingseeiion 7n§h®nb@ﬁfmg ®lignildd sgolateldyrfixekindy fed
by the recordi ng nmedium conveying section 71 by each of hol ographic

st er eog&poriigas1Edn W folatife direction indicated by an arrow y in Fig. 8 and the .
‘heating roller 116 is rotatably fixed to a supporting axle in a rotating direction
indicated by an arrow z therein. The heating rollers 115 and 116 are arranged,
whose supporting axes are made to be mutually parallel- aﬁd whose

. pressure-bonded surfaces are substantially abuttgc{. In the laminating section
77, a bulk is conveyed which is made by oﬁerla'pping the pieces of hologram
recording medium MD and the mounting MT sandwiched between plastic film

~ folded in two. Thereafter, under control of a controlling section (not shown in
the figures), the heat rollers 115 and 116 are rotated and the bulk is heated and

' pressure—bonded.,. which IS ‘made by overlapping the pieces of ho]ogrém
recording medium MD and the mounting MT sandwiched between plastic film
folded in two, resu]'ting in producing a laminated image card IC. In the
laminating section 77, the produced image card IC is fed out in a direction
indicated .by' an arrow X in Figs. 8 and 9 by drive of rotation of the heat rollers

115 and 116 to be exhausted from the exhaustion section 117 to outside.




.cutting out-section 72 to | am nate each of the obtained piece of recording
medi um desi gned for MD by the |am nating section 77 to exhaust the

lami nated one as the image card IC As nentioned above, the pjs March 2005
produci ng apparatus 70 intermttently feeds the hol ogramrecordi ng nmedi um
3 by the recording nedi um conveying 44ection 71 so that a position where

t he pieces of hologramrecordi ng nedium MDD are cut out fromthe hol ogram

~recordi ng. medi qme31ati»yintahﬁ§cs&hbﬁg7wu<e 66614 Ainalas ¢y ?mgnfohcblo grdm
openi ng position 85 opened at the supportlng substrate 78. Here, when each

caual | nEPOARTE PR, MR T TR ORNE Y Lapil ARG B RGP P 2

intermttently nove the recordi ng medi um conveying section 71 corresponded
" to thi sEdmd;Icanthe intigyeevend, IO talidisohiakge, thehimege sarnd IGuiar awtsides breackach of
pl ural hol ographi c stereograminmages HS m ght be positioned and 23 March

2005 45 ik £PREPSh AuIRNnEMaby | BLETYAinG! MIATREANbP idIBehieh oRTcaRIingeor di ng

medi um any orrentati dlngapos tion wherethe
pi eces of hol ogram recordi ng, ne VD whi ch 0 u s to be
provi deﬂlq{bumhg[ amﬁﬂlegn@umm&gli Wﬁ?]ﬁléheiﬁ asﬁ*ﬁefhlbm g(iyfqlg‘?é f'ﬁa? 8d%f the

print producing system 100 reads out a diffraction image fromthe hol ogram

. recordi pgodmgi the Bmbyetdwed jiC b @ilnaistithg inmgpacatdusC 7or ewisidepynder ect i ng

a position in which the hol ographic stereogram inmage HS is exposed and

recor de%ﬂmopgf f@%ﬁ{)ﬁﬁ%ﬁ&%ﬂ 5¥ gh(g‘pﬁ lﬂltﬁﬁf%u?é )t he hol ogram recording

medi um are cu re specitical pri‘nt produci ng apparatus 70
includes a |i

capabl & of bethe pﬁﬁﬁ&é@dﬁ”&ﬁé\“@%&%&“&a}@ﬁfmﬁ'ce'%sr?q”lisr i U nou
Post t! O?ec?)idlig medium 3 which is intermittently fed by the rccordmg medium
conveying section 71 by each of holographic stereogram images HS' with the
cutting out-section 72 to laminate each of the obtained piece of recording
medium designed for MD by the Iaxﬁinating section 77 to exhaust the iaminated
one as the image card IC.
As mentioned above, the prini producirig apparatus 70 intermittently
feeds the hologram recording medium 3 by the recording medium conveying
- section 71 so that a position where the pieces of hologram recording medjum
MD are cut out from the hologram recofding medium 3 by the cutting out
© section 72 borresponds to the opening position 85 opened at the supporting
substrate 78. Here, when each of plural holographic stereogram images HS is
exposed and recorded at an equal iﬁterval disfance, the print producing apparatus
70. may intermittenily move the recording medium conveying section 71

corresponded to this distance. However, ordinarily, there is no guarantee that

each of plural holographic stereogram images HS might be positioned and




positioning section for deciding a position where the. pieces of hol ogram
recording medium MD is cut out and e.g. a i mging device such as a CCD
canmera. The print producing apparatus 70 reproduces diffractiog?hgﬁgﬁ @65
the hol ographic sterograminmage HS by with illum nation |ight 7

| ight source as the above-nentioned4seference light, and reads out an edge
portion of this diffraction inmge by the inmaging section. Thereby, the

- appar at ”Sfaé‘gf‘%ﬁ{ Egcg}trﬁgaﬁ]ﬂgipfé-bﬂ &‘B{aqweacﬁhméwﬁ@@mmddmgﬁg j#2digmexposed

and recor ogram recordi ng nedi uni 3 capabl e of being vi ewed
fromthe opening portion 85. Ipn addifjon, the .print produci ng apparatus 70
det ect s tharefaie, o dgigtation sﬁ’ér 586’{3&%i %B@Slﬁgni ¥ %[Boﬁb% lgﬁ‘ag$§gor ded.
Thereafter, the print producing apparatus 70 stops drive of the recording
medi um GeRvE D ge@edingomediunaMD2¥ hidlr &hto2BOButi6ut Iestiovs: pmvidéd/to thie t he

cutting out section 72 to cut out the recoding nedium designed for

hol ogram 3.inte a piece_ of e hologramrecording nmedium MD. In this way,
the pri H%PB‘&‘E%‘PHE aﬂ’)%{aglflﬁ II@O reads out an edge portion of diffraction

i mge fromthe hol ogramrecordi ng nedium 3, thereby bei g% ca %?rlae of both
- control | ing i fhenpia fiast methadafndieopainht progueimg: isstewe JPY; ﬁ% ol 3 and
- high accurately. positioning a portion where the pieces of the hol ogram

-recor di ggFfRAoANAEBfrenC e Iﬂﬂbgra@ﬁ 166 iy médiuinh3 dyf thegrintgiroddeinigt i s
necessary that an edge potion of the holographic stereograminmage HS is

5 Ramriparafos, 200 HRRSGY ABREE L BOGRE L il I hORIATARTSERGBIC o
portion is dark, of diffraction inmage fromthe,  hol Qgram recordi medi um
3. Ther shage Hasis expeserhandueeerdeditRedgerng nostiaic MAGTS $hs PIscEs Pldlfoses
and records |ine-shaped or dot-shaped identification inmge forward or
backwar Hologram recording medium MD are cut out. o ‘
More specifically, the.print producing apparatus 70 includes a light -
source which illuminates the hologram recording medium 3 capable of being
viewed from the opening portion‘ 85 from a predetermined position as a
positioning section for deciding a position where the .pieces of hologram.
recording medium MD is cut out and e.g. a imaging device such as a CCD
"camera. The print producing apparatus 70 reproduces diffraction image of the
holographic stérogram image HS by with i]lulﬁination light from the light source
as the above-mentioned reference light, and reads out an edge pqrtion of this
diffraction image by the imaging section. Thereby, the apparatus 70 detects that
the holographic stereogram image HS is exposed and recorded ‘onto the
: ~ hologram recording medium 3 capéble of being viewed from the opening portion
85. In addition, the print producing apparatus 70 detects that the holographic

stereogram image HS is exposed and recorded. Thereafter, the print producing

apparatus 70 stops drive of the recording medium conveying section 71 and




- and recor

to each of hol ographic stereograrn inmages HS with relative to in a

| ongi tudinal direction of the hol ogramrecording nmedium 3, when the

hol ographi c stereograrn inages HS are exposed and recorded on%g&qhe 2005
hol ogram recordi ng medi um 3 by the hol ographic stereograrn pr ga :
~apparatus 10. Diffraction inmage of 4glentification inmage is read out by the
print producing apparatus 70 in a sane nmanner as the first nethod.

Ther eby, ,8Past R SPEEE chifng'8LiPEAR 92 ff EiCAG! B reEay MSedium exposed

etecte cut out position of the piecées of hol ogram

. recording medium MD is determ ned. Mre specifically,..as shown ] i, Fig. 10A
t he hol oa%lgnfsé 1ok kelegka R v ghigre 9635‘5 @%{ﬂ‘%dﬁ‘&%ﬁb"%ﬂ&&ﬁ‘éﬂ@o ~

sequenti ally exposes and records plural hol ographic stereograminmages

denot ed by H3Jm, thisSwaly, thiSpriat produaing syitenel 00 geddsdowtod iogdgerpostim df ng
medium 3. In addition, as shown in Fig.10B indentification |ines denoted

oot woorEcHan BhAESfeh S halosrafil ficohSRUSRRATY, BIRERT O AP T

...onto the hol ogramrecordi ng medium 3. Further, identification dots
-denot ecdlblyotbopormtrylling iptyiwpttempRaByeyINg Aperatighof the GBAMEHGEIUs,
exposed and recorded between the hol ographic stereogram i mages denoted by

HSn,- H3R hi ﬁmb%uratelg-. pb¥itionen®ta @ortie dwhedet theuglcoest ofs iesvholdgranpr i nt

“produci ng apparatus 7 includes a'light source for illumnating the pieces

of the hol ogram recor d; ‘ i 3, each which i-s viewed fromthe opening
porti orf 88T 4E 1A ‘P%&Pﬁ%’fcggg?wn such as a CCD canera, which serve as a

posi tioning section for deciding a posjition where the pieces of _the

hol ogr am r ecdd¥thgywisgdinuthisBrstrmethad, diis U%S%Bb@@tr?éh%é)g?nﬁ@ﬂmmmeact i on
image of identification line DL or identification dot DD used for

i dent i fiiglagiphi¢c BRECogrant Anage M ik byight, twhieh is exposed and recorded onto.

the hologram recording medium 3. Namely, it becomes difficult to detect the
edge portion, when an edge portion is dark, of diffraction image from the
hologram recording medium 3.

Therefore, as a second method, the print pr(‘)ducing system 100 exposes
and records line-shaped or dot—shéped identification image forward or backward
to each of holographic stereogram images HS with relative to in a longitudinal
direction of the hologram recording medium 3, when the holographic stereogram
images HS are exposed and recorded onto the hologram recording medium 3 by

- the holographic stereogram producing apparatus 10. Diffraction image of
identification image is read out by the print producing apparatus 70 in a same
manner as the first method. Tﬁereby, a position where the holographic
stereogram images HS are exposed and recorded is detected and a cut out
position of the pieces of hologram recording medium MD is determined.

More specifically, as shown in Fig.10A, the holographic stereogram




illuminating light fromthe |ight source section as the above-nentioned
reference light. This diffraction inage is read out by the imging

section. Thereby, the print producing apparatus 70 detects th?%ﬁ%? 0
hol ogr aphi ¢ stereogram HS has been exposed and recorded onto e %38 '{’)f

t he hol ogramrecording nmedium3 thag7is viewed fromthe opening portion
85. Thereafter, when the print producing apparatus 70 detects that the

hol ogr aphjr6ds¢iabeasAatus P0G eHPentta B RAPBSLRAd rfe86RTsIfRIradhb hithe
recordin r?rg%i}u% nve‘yisng sg?t@ieona% i? stoppedleand ZE I\r/gr ch%% ]48

drive of the cutting out-section 72.is tiya thereby cutting out, the
exposed - SEIROSER %f’%@?tﬁﬂhﬁi& éﬁ@r 4’3%?%’1?41 %@HS‘ 0atlfllﬁi glggggtpd
hol ogram recordi ng medi um MD under control of a control section (not shown

in the hbloggraes)reconding triedjmnt3. pr oddni gdityet,erslathoswposes Figd0Becor ds
the identification inmage onto the hol ogramrecordi ng nedium 3 by the

hol i Coeo [ 0. 00 t
i1 17 achiisnirial PRI AT AT BY IRR RYRs A, RS BFRe cctrding

medium 3 by the print producing apparatus 70. Thereby, the system 100
“cont r ol Sequeméiaphyt @msedcm/é%ﬁoa@%gé%@%%he'om%éampoijﬁr&ﬁgf JASSS medi um

3, resulting in being capable of high accurately deciding a position where
t he - pi edesotell bl BENAHSHLTOHSME, NEdntonthD Iwleguh revdbrding emediven Jn edge
portion of the .holographic stereogramimges HS is dark. As

above: MQHhanCTierd BRaBbh ok AHEIATLIYBIAM BBA,HIbERS) BA, agpect of

“preferre € present Invention can’hi cut out
a strip-like hologramrecording nedium3 in whjch plural_ ho] ographi.c

st er eogidsRtificalien pRages awqFEpos I?nféx{%@é@?dan'éptf“@@& dhgy Jaglogrqunc
predeterm ned size by each of the hol ographic stereogram i nages HS,

cefficiesteteogram images denoted by HSn, HSn+1, HSn+2, .... ‘

On the other hand, although not shown, the print producing apparatus 70
includes a light source for illuniinating the pieces of the hologram recording
medium 3, each which is viewed ﬁom the opening portion 85 and an imaging

- section such as a CCD camera, which serve as a po%itioning section for deciding-
~a position where the pieces of the hologram recording .medium'MD are cut out
as above-mentioned.  Diffraction image of identification line DL or
identification dot DD used for identification image is reproduced by with an
illuminating light from the light souzce section as the above-mentioned reference
light. This diffraction image is read out by the imaging section. Thereby, the
print producing apparatus 70 detects that the holographic stereogram HS has
been exposed and rec’orded onto thé piece of the hologram recording medium 3
that is viewed from the opening portion 85._Thereafter, when the print producing
apparatus 70 detects that the holographic stereogram image HS is exposed and

fecorded, drive of the recording medium conveying section 71 is stopped and




heat and pressure-bond plastic filmPF at both side surfaces, and |aninate
each  of the plural hol ographic stereograminmages HS with the fil m PF,

resulting in being capable of producing the |am nated image Si
imge card I C. Thereby, wastage of non-exposed portion in thgi @'&?ﬁ%h@s-

medi um 3 designed for hologramcan g cancelled and the image card IC as a
print can be nore 23 March 2005 49 efficiently produced. Such an i nmage card

Cw i R SPtIﬁDétﬁtiﬁgt(ﬁﬁIs@ P%TZ {sCacivdS&T tHtelBy cufRiiYl béEtheQikpogedhi ch a

hol ographi c stereograntTis app Further, the i'mage Tcard IC Can be
applied with the back side surface wth.an ad ive layer. .Thereb t he
i mage car@d @%9‘3@1@%@%8 Slereograngy JRage Y PSyA; E#Cflhgf ]?fgf)gbalggphi c
stereogram i nages HS are exposed and recorded. Such an inage seal can be
pr oducertdoydinigt andding MP snder sunfrabefof cantralisesiive (dotishewsoin dbe t ape
to the back surface of the inmage card IC. Further, the print producing
system ﬁggre%ﬁn use a filmto, which an adhesive |ayer is applied

‘bef orehafid and to which a peeling mounting (paper) or a peeling filmis
attached onto_a surface opposite to the surface for protecting an -
observing surThes ithewprioh Predudnggsypane 5@ e¥Be%mH iaﬁ‘ggé’e dss s posed
-and recorded. In such a case, the print producing system 100 can produce

an' i magRlensi€ithtibh ipaEcoMo thechdlopgan qaceidisy ni¥dianuBsey tenholgrase; -
needl ess to say, an adhesive layer which is previously applied onto a

pl astic_fjl [ .apl hegt i W@ a it

hol ogr & t%*eg@g@gnr gg%&g%ggré%éﬁégsi 26' sg%cﬁ?m%gﬁtgg{]g{pq g?%gmtthe p?g@?ll c film
PF al ong the fol di ng line. Furthernore, the present  invention iﬁ n?]t

i mi t edipage 9§ idsalilication iinage freneths helogmpbdeeriding mediym 3 by the
above-nentioned preferred enbodinent, it has been explained that the

- pi eces gifint peodadingr giparewer T0.ngTebymMD sgstem 100. controls intermittent
conveying operation of the hologram recording medium 3, resulting in being:
capable of high accurately deciding a position where the pieces of hologram-
recording medium MD are - cut 6ut, even when an edge portion of the
holographic stereogram images HS is dark. )

As above-mentioned, the print producing system 100 indicated as an
aspect of preferred embodiment of the present invention can high accurately cut
out a strip-like hologram recording medium 3 in which plural holographic
stereogram images HS are | sequentially exposed and recorded by a
predetermined size by each of the holographic stereogram images HS, efficienﬂy
heat and pressure-bond plastic film PF at both side surfaces, and laminate each
of the plural holographic stereogrﬁm images HS with the film PF, resulting in
being capable of producing the laminated image as a single imgge card IC.

Thereby, wastage of non-exposed portion in the recording medium 3 designed

for hologram can be cancelled and the image card IC as a print can be more




over | apped over the nmounting MI provided by the nounting retaining and
suppl ying section 76 and the overl apped bulk is |lam nated by heating-and

pressure-bondi ng plastic film PF. However, for exanple, the prj r LNng
23 March 2005 50 apparatus 70 may not be provided with the mgﬂﬂaﬁgﬁ%ﬁé

retai ning and supplying section 76,4dut nmay produce an inmage card |IC by at
l east |am nating the pieces of the recording nedium MD with plastic film

PF by heatd.ng.and r ure-bondi ng. Here, the hol ographic stereogram i mge
HS i s of pﬁﬁﬂ%ﬂ@g&)rgﬁug&?per sonal i zed information such as the
above-nentioned imagi ng data D1 and conputer imaeg

) e, D2. Tpen t he
construction c&nchamimageacardd byl prevlls mere GRIIRITIHERHIG fUSE! 1527
personal i zed i nformation such as a picture-pattern or a |ogo etc. Further;

- as a fuRglli Ofid td %i@%hbﬂ%rhﬁhic@tbﬁidgwlhyis_ applievegeFwthat, thCimageng a
- larger si'ze than the piece of” hol ogramrecordi ng nedium MD can-be .

realized and _an image card | C. i de,_hawvin i ai di. r -J 4 n

addi t i ofRT agcaﬁ%‘?/gg‘?ré‘HPﬁ'B&eW,}C{\ht R Rafk gads, %Jgé)c%d?dﬂ{gw a8 pdhesile Myl
three-layer construction formed by the filmbase 4, the phot g‘gﬁgﬁnsr | ayer
5, andTherbyotke istepet cardyBC ©ay Thepedvided as anhknags ¢ ath dhfg

medi um 3, the photopol ymer |ayer 5 may be peeled fromthe film base 4

and/ or O{;ﬁﬁg%ﬁ% stéﬂ%%gi*alhq}i%gﬁ@ﬂﬁ%@r ipagtd anbyrebardedat iSwghpamstiagef i | m PF

onto b surfaces of thhe piece of the hol ogramrecordi ng nmedi um 3,

i.e., th [ f th hol ' di b
obt 2l netPablandie gidyecs bacaPEPAEE BBt micr AR dhostih BOLRF' oFfa e

avoi ding peeling. Further, in other words, even an inmage card |IC produced
by | anmi ageitaghebatkastfachof fiecimmags carddCegr am r ecor di ng medi um MD wi th
plastic filmPF w thout sandw ching the nounting MI thereto still has

value as an apphh&atthenpfift Woditiag Mlsegnhaphd ccan use a film to. which an

adhesive layer is applied beforehand and to which a peeling mbunting (paper) or

a peeling film is attached onto a surface opposite to the surface for protecting an

. observing surface in which the ho]ogfaphic stereogram image HS is exposed and

recorded. - In such a case, the print producing systc'm' 100 can produce an image

seal in place of the image card IC. Of course, in the case, needless to say, an

adhesive layer which is previously applied onto a plastic film PF is durable for

| heating and bond-pressure, when the holographic stereogram image HS is

sandwiched by folding the plastic film PF along the folding line. |

Furthermore, the present jnvention is not limited to the above-mentioned

preferred embodiment. In the above-mentioned preferred embodiment, it has

been explained that the pieces of the hologram recording medium MD are
overlapped over the mounting MT provided by the mounting retaining and |

supplying section 76 and the overlapped bulk is laminated by heating and

-pressure—bonding' plastic film PF. However, for example, the print producing




" not onl y sgcHenogs dyhimay pradusg eanimage eardd (abyat bigwshAm feak

stereogramis applied as well as the image card | C produced by overl appi ng
the 23 March 2005, 51 pieces of hol ogramrecordi ng nmedium MD and the
nmounting MI and lamnating themwith plastic filmPF. Here, t2$ riné
produci ng apparatus 70 may be provided with no nounting retai -ﬁ%r 4005
suppl ying section 76. The apparatus %@ convey the piece of the cut out
pi eces of hol ogramrecordi ng medium MD cut out by the cutting out section
72 onto the tHC o fal, | A : t t he
rount i ng pefi @S hulay el bAVILE SRR IEE mGIRBRE AT N AR 1% e
piece MDto laminate it. Further, the present inventjon, can b?] 'aPﬁgl ied to
Bytheifieesse

above-nmentioned preferred enbodinent, it has been expl ained that the

hol ogr aplfi ¢hét ¢e@RAiRM Redduni YD appidh aplsstitO fMihodPFesbyp Hehtggapmdc
stereogram and the print producing apparatus 70 produces the hol ographic

.. stereograminage HS as the image card |C The present invention can be

readi | ypﬁ%sﬁpfcé' Opglnﬁ‘case in which a hologram inmage is produced as the
image card I C by the print producing apparatus 70 after producing

hol ogram Fur Hesendhe, holographiabsteecogan dmagepdt$ ety cfteamtbaseserl, a4t has
been explained that the print producing apparatus 70 is constituted as a

. singl e Ypidonali-eNaYiesrmdtRin @ﬁeﬁrmSethc?t BBoV &aiidiedradhpinig date D handect i on

and the cutting out section 72, and if necessary the conveying section 73,
br ovi doBORBREI I ER€ Do LhEH JFE chgslin g o2 4R, b HapleRcsy ¥ iupfiY,
s g e o el o oS o !
. logo etc. Further, as a function of the mounting MT, originally, an image card
IC having a larger size than the piece of hologram recording medium MD can-be ..
realized and an image card IC is made having rigidity or the like.
In addition, as above-mentiohcd, the hologram recording medium 3 has a
- three-layer construction formed by the film base ;l-, the photopolymer layer 5,
and the cover sheet layer 6. Therefore, in the hologram recording medium 3,
the photopolymer layer 5 may be peeled from the film base 4 and/or the cover
sheet layer 6. Accordingly, by laminating plastic film PF onto both side
Surfaces of the piece of the hologram recording medium 3, i.e., the piece of the
hologram recording medium MD, an effect can be obtained of not only
protecting both of the side surfaces but also avoiding peeling. Further, in other
words, even an image card IC p%oduced by laminating at least the piece of
hologram recording medium MD with plastic film PF without sandwiching the

moﬁnting MT thereto still has value as an application to which a holographic

stereogram is applied as well as the image card IC produced by overlapping the




film any o

52 section 76, the lamnating section 77, and if necessary, the
transferring section 73, which corresponds to the latter half section of

t he processing, may be provided as the other single | am nating ar.a
In addition, in the above-nentioned preferred enbodi ment, it h?a@%‘é'ﬁwgs

~expl ai ned that the hol ographi c steredgram produci ng apparatus 10, the

fixation precessing apparatus 70, and the print producing apparatus 70 are

seper at el Mecdd IANGRIborRIERbrdihPeRfed@RAT aUIS endBtheDeneaRfly Uedimls a

single unit. Although”the invention has been described in its preferred

formwith a. certain degree of rtjcularity, obviously many changes,

vari at i onénléﬂa“n%@mﬁﬁ&wﬁ@%&r@%ﬁ; ble therein. It is therefore to be

understood that any nodifications will be practiced otherw se than as

specifical |y #Eses ithedptier girodueinghappacepart(d ngajr ben phwidedpwildf nohe

present invention. For exanple, although the protecting filmwas descri bed

in the di i b NE& HHAKEBET OFHM Lin48H&" 0SS Hvevaiel asti c
RCUTILE teta IR b Sppink S RHETE! CTHY b 0 oy 2 o

that is, protection of the halographic stereogram or | ogr am agai, nst

ext er naPieggent %hf‘st%hoﬂbPWét@h@%Pgr%rf&Pﬁlfﬂmﬁdpé Tugn l\mcgt Rt .%?’ﬂl?é sane

can be applied to the nounting/base/support, which in the present

pref er r edtténb ahit ndwetions 72udstoothe gapstic filin i RF phatiibl eperfedyenlesed aandappl y

ot her kinds of paper or other materials as a nounting/base/support. 23

on whic ol ogr aphi ogram i nage-o grami1nmage i s exposed and

recorded to, the_apparat LIJ\%DCtonlpri'Sitng':t
o laminateit.

~March 208z Grftd The mofnfihs VechbAHSS BY BRRANARE SLAbN PTG aBaP! I Nt

pressure-bond the piece

Further, the present invention can be appliéd to not only a holographic
sterogram but also a hologram. Namely, in the above-mentioned preferred
embodiment, it has been exp}aiﬁed that the holographic stereogram producing:
apparatus 10 produces a hologralﬁhic stereogram and the print producing

- apparatus 70 produces the holographic s_tcreogram'image HS as the image card
IC. The present invention can be readily applied to a case in which a hologram
image is produced as the image card IC by the print producing apparatﬁs 70 after
producing hologram.

Furthermore, in the above-mentioned preferred embodiment, it has been
explained that the print producing apparatus 70 is constituted as a single unit.
waever, for example, the recording medium conveying section and the cutting
out section 72, and if necessary thé convcy.ing section 73, which corresponds to
the former half section of the processing, may be provided as a single image’
cutting out apparatus. Further, The film retaining and supplying section 74, the

film opening and closing section 75, the mounting retaining and supp]ying




. -of said “reécodi'ng nedi esigned for s

recordi ng medi um conveying neans. for intermttently conveying a
strip-1ike hol ogramrecordi ng nmedi um on whi ch plural hol ographic stereogram

i mges or hol ogram i nages are exposed and recorded to; cuttin
for cutting out a region at |east including said hol ographic %iﬁ@&%fgﬁq%

i mges or said hol ogramimges exposgd and. recorded, fromsaid hol ogram
recording nediumintermttently conveyed by said recording nedium

conveyi ng, pEaNsc ﬂ?esiéﬁliljfrﬂn'ﬂigﬂgi s@éﬁgﬁ ’f’Prangﬁg‘?{?g%ﬁiaﬂg ifle Q&?}isférﬁﬂfg a8fi§na Pi ece

ogramis cut out by said
cutting out neans; filmyretaining nmeans for retaining plural pieces of
protecti ng, fwhiehf errpspsmdst i ghe dalter balesecsionsgf dheipIeecHnSal"@YhBFf ogr am
recordi ng medium filmsupplying neans for supplying a single piece from

among spieided Hs ghe BilRe 8 lt 1amihtiggipgafusl m retai ned by said film
retainihg means to a position while said single piece is folded in two;

filmopening and,closin ans. _for openi d ¢l osing. said.singl pi ece
of said prote Pﬂémfolnl’ r’rﬁftggo%(?"ieﬁnfﬂﬁoﬁ?(gg’ée 1 gl ?fpha%mﬁg’déhggibge?i.l m

suppl yi ng neans supplied to said position; and 23 March 2005 54 heating
and pr esxplaindsotivit nhe hedosrapbic slesedgigmaprpducass appatstusd il Agthrafidaiorce of

said plastic filmfolded to an original status manner along said folding

line by%&%gsiﬁ'%:@ A0k NED, 38k GhOiME pRAREIngVABpSIafuAt70l 8RS bepsehdly

hol ogr am recor medi um’i s sandwi ched by said plastic film "2. The print

produci ng appar aj,us according to,claim further conprisi,ng: . transferring

neans f a’?é)‘%ﬁs?gpweﬁﬁrébgﬁe ArAIYSgS B?aé’(]:-%%(: ?Stglh‘"it%‘?ﬁggﬁq%%q‘mtewrdi ng

medi um cut out by said cutting nmeans onto one of sai dfprot ecting film
Although the invention has been described in its prefe

rred form with a
certain degree of particularity, obviously many changes, variations and
‘combinations are possible therein. It is therefore to be understood that any
modifications will be practiced otherwise than as specifically described herein
without departing from the scope of fhe present invention.

For example, although the protecting film was described in the preferred .
eﬁnbodiments of the invention with reference to a plastic film, a:iy other material
can be applied so as to function as a lamination, that is, protection of the
holographic stereogram or holograrh against external agents such as scratches,
bending, water or the like.  The same can be applied to the
mounting/base/support, which in the present preferred embodiment is made. of

paper. It is possible, however, to apply other kinds of paper or other materials

. as a mounting/base/support.




opened al ong said foldi ng line by said fil mopening and cl osing nmeans. 3.
The print producing apparatus according to claim1, further conprising:..

‘mounting retaining means for retaining plural sheets of nounti . oan
suppl yi ng nmeans for supplying one of said plural sheets of mﬁﬁ'ﬂé‘ﬂbg@%y

one onto one of said protecting film apened along said folding Iine by
said film opening and cl osing neans; wherein said heating and
pressur e- bondi ng nmeans heats and pressegﬁgggnds said plastic filmalong
said folding |line by said fil mopening cl osing neans while said
plastic filmis folded into an original status, wherein said plastic film
sandw ches said nounting provided by said base supplying neans and said

pi ece of said hologramrecording nedium 4. The print produci ng apparat us

o accordingqo cl & f ORPharahig: fort &hEl g ]mmnsoﬂ owhich a
transferrilr'\g ea?%ngﬁntsaﬁgddpﬁ%%sgg? 1rsai d r?ol gram rgecor di ng medi um cut out

by said cutting peans onto said nmounti rovi ded by .sai unt.i

suppl yi ng h@i%g@PB?F JREeQpragyLiags of é&qqﬁgpqmllm%eﬁe@(%%ﬁ&rﬁ@ﬁ 80{1%5‘1 1 ng
line by said fil mopening and cl osing neans. 23 March 2005 . 55 5. The
print prodhe apgarappacahpasimgcording to claim 1, wherein said positioning
~means conprises: light source neans for illum nating said hologram

recording  medl YoRd RIS ThERRA | YorvfihhCthdinssfor! ihRafiiteAdy MeciERing 2

suppl yi ng neans | er positi-on, d 1'nmagi ng means for reading out a'
eans:  andUign G belogmoresert i BepH gt Bshaoroh BoeRRue 1 Hebe ng
operation of said hologramrecording nmediumis controlled according to a
resul t images or hologram images are exposed and recorded to; :
cutting out means for cutting out a region at least including said
holographic stereogram images or said hologram images exposed and. recorded,
from said hologram recording medium intermittently convejed by said
recording medium conveying means, |
positioning means for determining a i)osition where a piece of said -
recoding medium designed for said hologram is cut out by said cutting out
means;
film retaining means for retaining plural pieces of protecting film for protecting
_ | both sides of said piece of said hologram recording medium;
film supplying means for supplying a single piece from amoﬁg said |
plural pieces of said plastic film retained by said film retaining means to a
position while said single piece is folded in two;
film opening and closing means for opening and closing said single

piece of said protecting film folded in two along a folding _linc by said film

supplying means supplied to said position; and




of -readi ng-out of said diffraction i mage by said i magi ng neans. 6. The
print produci ng apparatus according to claimb5, wherein said inmagi ng neans

reads out an edge portion of said diffraction inage of said r [ C
stereogram i nage or said hol ogramimage reproduced by said i Wﬁ?‘#&s
light fromsaid |light source neans. 7. [Slhe print produci ng appar at us

nti

according to claim5, wherein an ide fication image i s exposed and

recorded forward_or backward of each,of hol ographi.c stereogram i or
‘each of hol ogr amheatBE8RhPEEsFRre QfHPgﬂpe?%gﬁ’rgﬁ%I%aﬁ"ﬁ,rﬂrgﬁuge—'b%gﬁ?g

| ongi tudi nal direction of said recording nedium and said imagi ng neans
reads out sajdlpiédef 6hehidoplastivdiisn dblded th andenigingl satuomanmegealongrseitliced
by illumnation light fromsaid |light source means. 8. The print producing

appar at us ;aceor di el 7 i oy Wd | GALEGR WMt sid
formed i nf(i%ﬁ'gm -"gﬁﬁatt)ég&gjo(f fgg{ -°§’h\g§§{e§ #&f\%&%lng%%é%h@%%%% 9. A ;l)ri nt
produci ng nethod for producing a print, on which a _hol quil%phi c stereogram
i rage or holugreny raeordimgemedivan po sand wisheddubsaid plagic #HB- et hod
conprising the following steps of: intermttently conveying a strip-1like

hol ogr am pecor difpg Pﬂaﬁi Bii&in vdgipa Patik Yeabrdint a9 chim T, furiee congprisingges or
hol ogram | mages ar € exposed §n recor ded; po%itioni ng and cutting out a

{ mages exposed HARSFEIBE aBg s e TEFAT) sERAECpREeR Bt tall b

}nterm’ ttently conveyed; supplying a single piece of said,protecti ncI;. fil m
r om anpnigceaiihgninediim qit enk Sy sad isotting maasstante ose e Saigh pretesting kg e
piece is folded in two;
opened along said folding line by said film opening and closing means.
3. ° The print producing apparétus according to claim 1, further comprising: .
mounting retaining means for retaining plural sheets of mountings; and
supplying means for supplying one of said plurai sheets of mounting one by one -
‘onto one of said protecting film opened along said folding line by said film
~opening and closing means; wherein - |
said heating and pressure-bonding means heats and pressure-bonds said
plastic film along said folding line by said film opening and closing means while
said plastic film is folded into an original status, wherein said plastic film
sandwiches said mounting provided by said base supplying means and said piece
of said hologram recording medium. ‘
4. The print producing apparatus according to claim 3, further comprising:
transferring means for transferring each of said piecés of said ho]qgram :
- recording medium cut out by said cutting means onto said mounting provided by

said mounting supplying means on one of said protecting film opened along said

- folding line by said film opening and closing means.




openi ng said single piece of said protecting filmfolded in two along a
folding line; and heating .and pressure-bonding said piece of said
protecting filmfolded into an original status manner along sajgd fal di
line, wherein at |east said hologramrecording nediumis sand&i@ﬁ@g‘%®ﬂ9
said protecting film 10. The print pragucing nmethod according to claim9,
- wherein said cut out hologramrecording nediumis transferred onto a

si ngl e sheet of id protectin filmopened.al ' ' line. 11.
The print 'oducisﬁlﬂ)e HﬁpﬁB@@'&P& app@%}ﬁ@(:gg%ﬁ%%&?%& fv@loe Hrilllgsi ng the
-steps of: supplying one of plural sheets of nountings one by one onto one
of said protectisagd posinonprenertant eompgases: f ol di ng 1ine; and 23 March 2005
57 heating and pressure-bonding said protecting film along said folding
line while said protegt, ' | I a1 Ok4idl odrhat Uscomtiggei n
said nounting provi dgjghgs}g({sug{:%nIgg%]%ﬁoﬁﬁgllg]n%dﬁggpg %?ﬂgcgagfggai d hol oggam
recordi ng nmedi um are sandwi ¢ched with said protecting,film d12. The pr.i.nt
produci ng nmet hodedBsy dnﬁﬁmtlﬁe@héisrﬂpi’il,"'df bgtﬁ’é Ef'&f?g‘flﬁngi RFAyRL SUPRE 188
transferring each of cut out pieces of said hologramrecordi ng nedium onto
sai d nounting pmeedrddion aptihagasitisnj shdrotecting fil mopened al ong said
folding line. 13. Alamnating apparatus for lamnating with protecting

filma hologram recofdi | ' ' I ga@FRd FRoe
or a hologram inmage f@h@%@ggﬁgﬁﬁe‘ggg%ggl ?g,&ﬂ}ﬂe ap]g% eﬁj corrprilg?ng:
retaining nmeans for retainin | ural, pieces of said prptecting fil

J illuminating Iightg frgm said l?ght source means, dnd CCHI NG T

said recording medium supplying means, intermittently supplying
operation of said hologram record.ing medium is controlled according to a result
of reading-out of said diffraction image by said imaging means.

6. The print producing apparatus according to claim 5, wherein said
imaging means reads out an c&ge portion of said- diffraction image of said
holographic stereogram image or said holog;'am image reproduced by said
illuminating light from said light source means. |
7. The print producing apparatus according to claim 5, wherein an
identification image is exposed and recorded forward or backward of each of
holographic stereogram images or each of hologram images on said hologram
recording medium in a longitudinal d‘irection of said recording medium; ahd

said imaging means reads out said diffraction images of said
identification image reproduced by illumination light from said light source

‘means.

8. .The print producing apparatus according to claim 7, wherein said

identification image is formed in a line-shaped or dot-shaped manner.




suppl yi ng neans for supplying one by one said plural pieces of said
protecting filmretained by said filmretaining neans folded in two; film

openi ng and cl osi ng nmeans for opening or folding, along a foldj | i a
single sheet of said protecting filnupplied and folded in t\/\o;égﬂ'&"ﬂbg&%nd

pressure-bondi ng neans for heating and gy essure-bonding said protecting
filmfolded along said folding line into an original status by said film

openi ng and,cl osi ans,.. wherein ai.l ea i . Chi di um
o andu cha by Adripidnputoe Gemd o 1bui e fnEBh WhichSEh odfapte
according to claim 13, further conprising:. 23 March 2005 58 transferring
means for tsteresizeamiimage of 2 belegrasnimagolivexperedanst wicardedhiauithenmybed a
~ single sheet of said protecting filmopened by said film opening and
. ‘closing ”%B?Rﬁéiﬂggh@ﬁ)ﬂb@iiﬁgsﬂc&)@%f: 15. The lami nating apparatus according
to claim 13, furtHer conprisrtrng: retaining nmeans for retaining plural
sheets of nounting; and unti ng.suppl yi.nq.nmeang for supplyi ng one by .one
said plural sheé@@fméﬁeggﬁ") FHE ﬂli'%lgdp r%ﬁlﬁgﬂgdalﬁﬁogﬁilﬁ Fg‘l%ﬁﬂ’i'ig%én?fﬁﬁﬂg Bnt o
a single sheet of said protecting filmopened along said folding |ine by
sai d' fi | mvobiehi plgrainiol ographiegstermasamwhrags os dicdogian iimpgesdare exposed
pressure-bondi ng neans heats and pressure-bonds said protecting film
fol ded toaﬁg r?f:%)ﬂk@"" status along said folding line of said protecting
filmby sal I'T'm opening and cl osi ng neans, wherein said nounting

Cppl ying  meanBONMBIIRE a4nG) GYtE | B6lr i AREIRBaI DR < SAH HOBRMIC o
protecting film 16. The |am nating apparatus according to claim 15,
further cermedgianyimages or said hologram images exposed and recorded, from said
- hologram recording medium intermittently conveyed;
supplying a single piece of said protecting film from among said plural
pieces for both protecting sides while said single piece is folded in two; -
opening said single piecé of said protecting film folded iﬁ two along a
folding line; and
" heating and pressure-bonding said piece of said prdtecting film folded -
into an original status manner along said folding line, wherein at least said
hologram recording medium is sandwiched by said protecting film.
10. The print producing method according to claim 9, wherein said cut out
hologram recording medium is transferred onto a single sheet of said profecting |
film opened along said folding ljne.
11. The print pioducing method according to claim 9, further comprising the -
steps of:

supplying one of plural sheets of mountings one by one onto one of said

protecting film opened along said folding line; and




transferring neans for transferring a piece of said hol ogramrecording
medi um to said nounting provided by said nounting supplying neans onto a

sheet of said protecting fil mopened along said folding |ine b,‘_y3 g&f}g@g
opening and cl osing nmeans. 17. A lam nating nethod for |am nati ngr% ‘

of a hol ogram.recordi ng nedi um on whi ch7a hol ographi c stereograminage or
a hologramimge is exposed and recorded to with a protecting filmfor
protecting both sides of said film the nmethod conprising the steps of. 23
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' e of said protecting film opened al ong said fol ding

one by onﬁ}fgnto of
l'i ne; and seP Y- and pressure-bondi ng said protecting filmalong said

folding line whilg said protecting filmis_fo]ded into an orjginal_status,
wher ei % sai d transf%mng each of cut ott pieces of said ﬁologram recordmgg medium

~onto said mounting provided s on one of said protecting film opened along said

folding line.
13. A laminating apparatus for laminating with protecting film a hologram
recording medium on which a holographic stercogram image or a hologram
image is exposed and recorded to, the apparatus comprising: -

retaining means for retaining plural pieces of said protecting film;

supplying means for supplying one by 'one said plural pieces of said
protecting film retained by said film retaining means folded in two;

film opening and closing means for opening or folding, along a folding
line, a single sheet of said protecting filmupplied and folded in two; and

heat and pressure-bonding means for heating and pressure-bonding said
protecting film folded along séid folding line into an original status by said
film opening and closing means, wherein at least said hologram recording
medium is sandwiched by said pfotecting film.

14.  The laminating apparatus according to claim 13, further comprising:




protecting filmsandw ches said supplied nmounting and said piece of said
hol ogram recordi ng nmedium 20. The | am nating nmethod according to claim19,
further conprising the step of: conveying each of said pieces f Sah%ﬂos
hol ogram recordi ng nediumonto said nounting provided onto oné

protecting filmopened along said foldif§ |ine. ABSTRACT A print
produci ng apparatus of a print producing systemis provided wth a
recordi ng medi um conveying section (71) which intermttently conveys a

stripelike hol oafamiggontlng MEdiiting 3 ikl MBS nIBELAN LN o

cuts out, as a piece ogram recor erm ne
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of said mounting retained by said retaining means onto a single sheet of said
protecting film opened along said folding line by said film opening and
closing means; wherein
said heating and pressure-bonding means heats and pressure-bonds said
protecting film folded to an 6riginal status along said folding line of said
protecting film by said film opening and closing means, wherein said mounting
provided on a single piece of ‘said protecting film by said mountiﬁg supplying
means and said hologram recording medium are sandwiched by said protecting
film. |
~16.  The laminating apparatus according to claim 15, further comprising:
transferring means for transferring a piece of said hologram recording
médium to said mounting provided by said mounting supplying means onto a
sheet of said protecting film opened along said folding line by said film
opening and closing means.
17. A laminating method for laminating a piece of a hologram recording
medium on which a holographic stereogram image or a hologram image is

exposed and recorded to with a protecting film for protecting both sides of

said film, the method comprising the steps of:
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supplying one by one said plural pieces of said protecting film folded in
tWo;

opening along a folding line a single sheet of said protecting ﬁlm.
supplied folded in two; and

heating and pressure-bonding said protecting film along said folding
line into an original status, wherein at least said hologram recording medium
1s sandwiched by said protecting film.
18.  The laminating method according to claim 17, further comprising the
step of:

transferring each of said pieces of said hologram recording medium
onto one of said protecting film opened along said folding line.
19.  The laminating method according to claim 17, further comprising the
steps of: |

supplying one of said plural sheets of méunting one by one onto one of
said protecting film opened along said folding line; and

heating and pressure-bonding said protecting film along said folding
line while said protecting film is folded into an original status, wherein said
protecting film sandwiches said supplied mounting and said piece of said
hologram recording medium.
20.  The laminating method according to claim 19, further comprising the
step of:

conveying each of said pieces of said hologram recording medium onto
said mounting provided onto one of said protecting film opened along said -

folding line.






