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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 method for cutting out a holographic stereogram

image or a hologram image, an apparatus and a method for laminating with a
f'élirdte'cting film a hologramr 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




t4n, 9 n ~k Il 76 x104 r, 91 72 3 ED 95 84 M ON 81 71 94 79 u 4Lr
I[lia ' 113 116 78 80 M (57) Abstract: A print producing apparatus of a
print producing systemis provided with a recording medi um co i

section which intermttently conveys a strip-like hol ogram r%f(;prﬁafl%gzoos-
‘medium a cutting out section which Quts out, as- a piece of hol ogram
recordi ng nmedium a predeterm ned region of the recordi ng nmedi umt hat

i ncl udes I a~pi ogr | C r A o] | ogram
froma norelr B e OB B A R e oy
ection which ural sheets of protecting

| fS:JPm %Lnalﬂslﬁﬁfaéﬁlé’nF%@éiﬂég?lo y&‘ﬁ%‘%}%’%%@&ﬁgjmi 0si ng section which opens
and folds a single sheet of :

For example, 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




the PP which. has been folded in two along a folding |line of the PF, a
nounti ng. retaining and suppl ying section which one by one provides plural
sheets of nountings, and a | am nating section which | am nates t rec i ng
medi um pi ece for hologramand the nmounting with the PP. 23 N&F@ﬁaﬁgﬁg&ﬂ&
DESCRI PTI ON' APPARATUS AND METHCD FOR3PRCDUCI NG PRI NT Cross Reference to

Rel ated Applications This application clains priority to Japanese Patent
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Field This invention relates to an apparatus and a nethod for producing a
print i dreshiaghimageopwgespng scelien a@gﬁwn wagfee BEUES- hol ogram i mage is
exposed and recorded, an apparatus and a nmethod for cutting out a

hol ographi ¢ strgg %?Wcﬁf@jzé”f@ﬁeinfélmﬁng%@%ﬁf@ﬂc@ﬁ@t BI0RRpesiRititstedrtyy & et hod
for lamnating with a protecting fI'l ma hol ogram recordi ng nedi um on which

o andoaindspyal i tan i casothe SPicoquat AT delb R el or di ng.
“plural  hol ographi c stereogramimges or plural hologramimges onto a.

hol ogr adirecticny alicodlimaténtans Bk gvlich cconvertsdherdiffuged abijedt daghiph2@3
'stereogramis e.g. produced with a plurality of inmages obtained by

o o P, g e B g 5y o 2005
| 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 along 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 designéd 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




2 each of the original inmages as a stripe-shaped or a dot-shaped el enent
hol-ogram onto a si ngl e hol ogram recordi ng nedium For exanple, a

hol ographi c stereogramis produced by nmeans of a hol ographic i{@re é‘i‘ﬁ
produci ng apparatus 200 as shown in Fig.11A The hol ographic F"é%g :

produci ng apparatus 200 is provided yith a laser light source 201 which
emts a laser light L201 in which wavelength is- forned by a single node

havi ng opt.i i f d | St A i '

i vi des. Th ek et B ER P £ B0 Farthdlbgrdin dlang ol e s Sl
reference [|ight L203, optical elenments 203, 204, 205, 206, 207 ggﬂ a

di spl ay appendingiseeben Rilsraftentaveling bah Vet ptan spticahspsteBhoddhe| i ght
L202, optical elements 209, 210, and 211 which -constitute an opti cal

system Qg]ihhﬂcﬁl%% e09ettel @iima?®Biens 210 aid theactal eafdédticm miimge2213 whi ch
retains or supplies a record nedium designed for hol ogram 212 onto which

the object |ight L202 and the.ref ¥ . dgpdh
opt 1 oal - syst eltsol BiRRgents e Mogheed J6b MERHIsRaed IRAFeRE ;e T,

~reflection mrror 203, a first cylindrical |ens 204 which has the object
light defetermedight Jo2@3 andtinsobjest light 8202anodelates by antigrageedisprysdwni ch
converts the diffused object light L202 into a parallel light, a

. projectpon g 2 az0gegeor A0y | e@dbodednandOfeadtdedt onfo abeices the
| b?gﬁgﬁiﬂ%zﬁﬁgﬂlg 208 §O L qmehii ANy )gbo ednandOfe

obj ect recordi ng medi um 212 desi gned for hol ogram 212 in

gt "L202 Unto a “recor. _ | |
gt 1 RelGRA BB AERYIiTS 2 pan pent BO1oRf i § Ry Be Befed, 1o 2

transm ssion type, which is arranged between the collimtor |ens 205 and
t he propmainenn | ens 206, constitutes the 23 March 2005 3

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




di spl ay apparatus 208. The di splay apparatus 208 di spl ays i mage data out put
froman i mage processing section not shown in the figure. The opti cal
systemincluding the reference light L203 is constituted by a _cylindrical

| ens 209 which has the object light diffused in one-di mensi onaf® Mareeeddn,
a collimator lens 210 which convertssthe diffused object light L203 into a

parallel. light, and a total reflecti-on mrror 211 which reflects the
obj ect Iy 25hfpe! qﬂﬂ%e i t ty212 32930 e g-268y di ng
medi um 222" 1 Iaéﬁ %ﬁ%&’é’mﬁé an ’rlg%dﬁﬁgﬁgegfisglgﬁmm, whi ch are arranged

in order froma ljight incident side along an optica) .e. A.record.
medi um delénd9o8 st "Hihosregshwlogram @.Oét.ralgrﬁ’éi’@t §§')st§m nggﬁsﬁhrgguqaﬂ m and
retai ned by an el ectronotive stage 213 as shown in Fig.11B. The medi um 212

~desi gnednti @abadiselysatin S Thitesditreheivnlay Imape iCorferaioeet998 Joly, d998r r ow as
by drive of this electronotive stage 213. As shown in Fig.11A, the |aser

l'ight L204 is. emtt fr | li.aht . L, NGl t he
natt i ARG, Anerigd PTG Bbie s brng iEar O tRSHKE TohEie By
L202 and the reference light L203 by this half mrror 202. The, object

li ght Lzombisation ofi@nimaging pparaips/Agagpsaphira pPesatus vehichiGagiiies a8 by way
of the cylindrical lens 204 and collimator |ens 205. The image is

- nodul at gflagelesfensli 6jee afldl pRNRAS 4 16H mla‘gweﬂa eage t arah anptintdg
through thr's display apparatus 208. The nodul ated object |light L202 is

incident_on the record medi_um designe r_.hol ogr a - the -
expos: naPEaResHERr Ay BCaPkEBabHiGd M gudRi MElRdimopiiucthe
projection |lens 206 and the cylindrical |ens 207. The reference |ight L203
i s inci dpparabrs 200 nerieh optpBs a lologrphie starepgignhesiainlgrarg &si yRRAL  or
hol ogram arranged at the exposi ng and

-Such a system can provide a service that encompasses from capturing 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
sterebgram 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 caﬁ 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.




recordi ng section P201, after traveling by way of an optical system of the
cylindrical lens 209, the. collimator I ens 210 and the total reflection
mrror 211. Thus, interference fringes produced by interference ﬁgt en t he
reference light L203 and the object |ight L202 nodul ated by arfd 5‘13?2005-
di spl ayed by display apparatus 208 igs sequentially exposed and recorded
onto the hologramrecordi ng nedium 212 as an el enent hologramin a striped

~or dotted manfgfLIheHLY %ﬂh‘?%gﬁfﬁﬁeggﬁ?@ %Oéjlé&n%np)f@:pg@vﬁa%g)gr aphi c

st ereogram produci ng appar at us I ed, th aggregate of pieces

of the reference image. information_ regarded as ﬁgts g{b.eacp OfH&] enent
hol ogr ansSerdise eNRATAPAHISHAG diam ImagangimageKBRBIIE AThORIHe!'DRIENRE vi ews

t he hol ographic stereogramw th one of observer's both eyes froma certain

posi ti opperdtfon gl 0@ aphiuged tresillo gitam sanes Joeatidr ethebytrislikderdcofdiag, whi ch
" is regarded aggregate of pieces of image information recorded as a part of

i ove ¢ RSO, 20, SEAICTon BERRR 21 4 SRk TRVRR B POy ARG S

both eyes fromany . position except for the certain posgition. Thus, the
hol ogr aphingisg ealer aneties nondexpasededecticijarili Hip dcasding emeshiem, &dér ded
I mge as a three-dinensional imge owing to parallax effect between right

and | ef He&ﬁgﬁéd%?fheaﬁblggfﬁﬁm@.vovii]?ﬂ/&cﬁd]?tm&)@@dmemﬁﬁwﬁﬁw.am with both
his .or her “eyes. An application as to such a hol ographic stereogramis e.g.

Shirakura, NoBaHs FyRoRRice b s Vil B A ety S IR deal (i o
Pr qceedi ng of SPIE, Vol. 3293, pp.246-253, Jan.1998 and "H gh sE:eeD
hol ogr apripbr preducing i sppasgiise mindy mgthada areshproxidady . in  which ~was
“non-exposed portion in a record medium designed for a ho]ogram 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 thé 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
' With 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. .




and Baba di scl osed in "Three-di mensi onal | nmage Conference 1998", July, 1998
and so on. As stated therein, there is a printer systemor the |like
constituted by conbination of a inmaging apparatus/image captsg @aAipPaigat Us
whi ch captures an imge of an object and produces a parallax 1 nage
sequence: and a printing apparatus such as the above-nentioned hol ographic
st ereogram prooduci ng apparatus 200 whi ch outputs a hol ographi c stereogram
or a hologramas a print. Such a system can provide a service that
enconpasses fr burtbeptitis desitable tageovide amapparedus aodm meathed foheecosgingr ed
result at the sane location. Disclosure of the Invention By the way, the

above- menphoimedlgd Wil HfC séh &Rl BXPe iy Cand re;%@ﬁﬁhgt pRirZI0RoRigraphigses
a strip-like photosensitive filmas'the record nedium 212 designed for

hol ogr am ' u i e hal [ ami s
exposed aﬁ@?@@@’agmﬁ%ﬁf a#e&%‘gr%agﬁqﬁ]ea?o@@er%deﬁ@diauﬁmo%g@g rﬁ%%rafrﬁ)ﬁﬁ%é@p I C
st ereogram.pr oduci ng apparatus 200, the single one is cut out as a single
unit and gl"g'l'r@ikﬂger siader ofagi SRNprRassed iportipn| Inedheo holrgram  gerding
stereogram However, such a nmethod can not be efficiently perforned when a
print of newedwanogesylting intefficiegtipmprodagagoa heldgraphicasiareagani Smage or a
mass- produced, thus constituting a barrier preventing the realization of a
syst em t hpblogPandniiRRt a§ Yohtintd demand for mass-production. 23 March 2005. 6
Further, when such a nmethod is applied to a systemfor providing a service

croomassi g [PRkIPAAA BAoA SR 54iBr SR Bt LA BB 361

212 desl g ided 8 pinl “producing apparatus 1or Brodudng & pamt ok which a
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 hoibgram
recording medium intermittently conveyed by the recording medium conveying
means; positioning means for determining a position where a piece of the
fecoding 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




bri ngi ng about nore non-exposed sections in the recording . nedium 212
desi gned for the hologram 212, . with a result that production yield is.|ow

This invention is devised in view of such a fact. It is desirag 052
print produci ng apparatus and nethod are provided, . in which was'fe 0
non- exposed portion in a record nedi um desi gned for a hol ogram can be
m nimzed and a hol ographi c stereogramigmge or a hologram imge can be

efficiently produced as a print. Further, it is desirable to provide an
i mage cut meansoeuppligdhiattbe positiam anddyating andgpressureebbodingapesns &dr
efficiently cutting out a holographic stereogramimnmage or a hol ogram i nage

from a reqadiiRg diRfpreBsipeindmeithd fie pded8F e iplasticdfim FOIdBHoaR Srissle of
non- exposed section in a hologram recording nmedium and efficiently produce

Fur ter . Pt TpBbFbERRATIACTRIEE k" Gy MReCHhE BoeRes B, B Imeans
efficiently lamnating a piece of hologramrecordi ng nediumin which a
hol ogr aph}’\éeﬁ’@r ab thedlograr rﬁgpagnarmeﬁ%@ ip Sandvicherd Aydthe elasdied

with a protecting filmin order to mnimze waste of a non-exposed portion
in a hol fignam recordi ng nmedi um and efficiently produce the hol ographic
stereogram inmage or the holograminmage as a print. 23 March 2005 7

Further, 1t | spdesisintie bine! BYOdIRiRg, 3BRAFANYS ndhre MBidTeRoholeXad! No

an i mage capabl e sequenti al 'y exposing and recor | 'ural hol ographic

S o0 A BP0 B RIS o BN A R e B
or o™ Droduding apparatus in fhe eXalple embouiment for producing & print i which 80

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




hol ogramimage as a print. In accordance wth a first aspect of the present
I nvention, there is provided a print producing apparatus for producing a
print on which a hol ographic stereograminage or a hologranﬂééqagﬁﬂifbos
exposed and recorded to, the apparatus conprising: recordi ng nedi um
conveying neans for intermttently conveying a strip-1like hol ogram
recordi ng medi umon which plural hol ographic stereogramimages or hol ogram
| mages are exposed and recorded to; cutting out neans for cutting out a
regi on at pretesting rplastic digmt fodddndlin gmap biycthet ine csupplyingmagesben feddo the

hol ogram i mages exposed and recorded, fromthe hol ogram recording nmedi um

i nterm tt pRddetefPMERY pEsBnt A9 'HRSEGHE! A8d 'FrELSIFeCSENENY MHeniBRA ®r heating
positioning neans for determining a position where a prece of the recdding

o U s Lo bR P A il okt I, B0 e e

protecting both sides of the Ri ece of the hologramrecording nedium film
suppl yi ngalRthihe ffelding, hipeybndng M @ipeniia @ads closingreigmbrE Suchr thatpiheces
of the plastic film retained by the filmretaining nmeans to a position

whi | e t hehsloyrhm mEoaedingsmédiute s af keastwandwichmeddenthegprtectiigfiilormg means
for opening and closing the single piece of the protecting filmfolded in

two al ongThef Gt Mdhb@%_ &pdratud bf Bhégﬁgi‘éﬂ‘é"tge@nﬁ@é ehdifimdht ®RBut a

supplied to the positi ~and -heating pressure-bondi ng means for
e B OB R R S il L B e
cl osing neans, wherein at |east the hol ogramrecordi ng nediumis
sandwi chetheplageewph pretecting fiimaangdsiaminatespihiensansiwighet mjeed fyr meassof
one preferred exanpl e

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.




enbodi nent of the present invention is characterizing by the follow ng. The
print producing apparatus in the exanpl e enbodi nent for producing a print

in which a holographic stereogramimge or a hol ogram i mage i:fmgml[ and
recorded includes: a recording nmediumconveying nenber for intermtiently

conveying a strip-like hologramrecording nmediumin which plural

hol ographi c stereogram images or hol ogrngm i mages are exposed and recorded,
a cutting out nenber for cutting out a portion having a predeterm ned size
at | east incl udi desitabde phiot pooduyding nsetbodogframe prefgred exanheleternbgdiament

| mages exposed and recorded fromthe hol ogramrecordi ng nmedi um

interm ttgnithy resuRY ffvditiohN® ERSRICHEMEEd BHOHETARMNIBY! THe"RIEISS iR the
posi tioning menber for deciding a position where a piece of the recoding

2 ti 1'm r oExPitPly Ropedndts SRIRRAR (6" g it Bladibnd Fpe it feaChrdlg™a™"

(plastic) filmfor protecting both sides of the piece of the hol ogram

r ecor di ngPRBHINUWNIGD ahalegraphie sisTeagrara im@ager o a NRURAM dMags Is@xPosedce
from anong the plural pieces of the protecting (plastic) filmretained by
the fil m andtrecordeg imehdaing e fellowing Steps of: pniecmittentfyotolndeyimyg bvatripllikeg a
folding line, a filmopening and cl osi ng nenber for opening and cl osing

t he si ngl ' ki 2 ' Bl | ' in
o by R e i AR Rt PP Ol LAhi% fpdara MraBee
heat i ng aﬁglﬁﬂ essure-bondin hea and ressuc[ er@l%ondi ng the

rrenbar f gqr i ng
pi ece the Ay JOA9FR: 3 e RXBPPEH naNd stesldedm RREIIONIS AT 19 fhg i ne
by the filmopening and closing nenber such that the hol ogram recording
medi um i spattiandegio/paditnchawngya predeieaninedi sige eindrinciding thenholegsapiicng
apparatus of one preferred exanple enbodi ment cuts out a piece of hol ogram
recor di ngsigdbgrantVimmaiRsopfthe eelbhidie infade expaséM aie Tecorded from 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




the piece with a protecting film and | am nates the sandw ched pi ece by
~means of a heating and pressure-bondi ng nenber. In accordance with a
second aspect of the present invention, there is provided a pfislich 2005
produci ng nmet hod for producing a print on which a hol ographi ¢ stereogram
I mage or a hologramimage is exposed and recorded to, the nethod
conprising the following steps of: interpgittently conveying a strip-1like
hol ogram recordi ng nediumin which plural hol ographic stereograminages or
hol ogr am récordiag anediarparewvhichl a dodoglaghicpeierepgramginaage acrt 8i hglogama
region including the hol ographic stereograminages or the hol ogram i mages

exposed ajflg é%%@%@ dférﬁﬂnréB&d@@féﬂrtﬁg‘ éﬁfé?éﬂjsn%ﬁ%‘ﬁ'sm@ | Btehimg! ﬁ\@%'sy

conveyed supp ying a single piece of th otecting fil'mfrom anong the

pl ural [ t rotect es mhl | e ed
Pt vo: " oflntaigPing. BRI, Plstes e B, Biotiiindy it SIRG MY Hioic spaiiipd
along a folding Iine; and heating and pressure- bondlng the piece of the

pr ot ect i ngNE;] bmﬂﬁlthédﬂilfﬂld)l%e?oﬂf thenarotecting Jiimmgipieed ofe filve retaigingg
line, wherein at | east the hologramrecording nedium is sandw ched by the
pr ot ect i ngndarignfol@&d Nhr two; 20165 obenihglemidr elolsingo meding fodupeningret Holding, one
preferred exanpl e embodi ment of the present invention is characterized by

the foll ' t
bt oduct ng Hlor a IORIEPIES Lol thediar e brBRR ARG MAfupRed dieth st%‘ﬁe@‘g?;'m“
| mage or aHoIo ram,i mage i s, exposed and.re or{jed i ngcl udi n thecL\ W ng
steps of . @ t e AL SH%PBQ&W@ negns R PRating 4 P&ﬂ%% 8| um

in which plural hol ographic stereogramimages or hol ogramimages are
exposed apthbteeting dibn, folded talong rtheafoitingt linenintouan origioal status gagﬁ the fitmt i on
havi ng a predeterm ned size and including the hol ographic
opening and closing means, wherein at least the hologram recording medium is
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




- stereogram i mages or the hol ogram i mages exposed and recorded fromthe

hol ogram recording nediumintermttently conveyed, supplying a single pi ece
fromanmong the plural pieces of the protecting plastic filmfgpy 5
protecting sides while the single piece is folded in two, openlng ang
closing the single piece of the protecting plastic filmfolded in two by
the filmsupplying neans fed to the q?eternined position, and heating
and pressure-bonding the piece thereof ol ded into an original status

al ong t he pfatiediimg filmretdiged thy thelfimoméainimy member twsa predenminad pasitioa way
"that at |east the hologramrecording nmediumis sandw ched by the

prot ecti ngf {yd amk) i bbeAing’8R/d Riddihg FPﬁé’ﬁ‘l%@k RSr BBERIRG, %forﬁg; ﬂrféftﬁrﬁd fifle, a

exanpl e enbodi ment cuts out. a piece of hol ogram recdrdi ng nmedi um by neans

v m anaST sheBEBY e prBtH A yblReR 5 el hluste RhREE i 536"

pressure-bondi ng member. In accordance with a third aspect of the present
i nvent i onin mragonst a toldingdisg, andaheahand pregsaiesberdingrmemhaidor Mgafingn
protecting filma hol ogram 23 March 2005 11 recordi ng nmedi um on which a
hol ogr aphandspreseass-bondimgg the prateletihg dilamfolded galong  #repfuididgalivke likiwoaded
to, the apparatus conprising: retaining neans for retaining plural pieces

of the pr Bﬁ fricll Reatlis! %ﬂrr tﬁé‘ﬁﬂ’ﬂnybﬁgn f’iﬁ] i1 fd%snﬁg%le HY inC8Gc Y (G Hak at

pl ural plec S of the protecting alned by the filmretaining neans
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folded in two; and heat and pressure-bondi ng neans for heating and
pr essur e- bondi hhet Heminatingcapparatus mof obned prieterged hexampmle ngmbodimento an
original status by the film opening and cl osi ng neans, wherein at | east
t he hol ogsaniwirpesdhs hises with a protecting film, and laminates the 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 by the protecting film Further, a desired | am nating apparatus
of one preferred exanple enbodinent of the present invention is
characterizing by including the steps of positioning a predej£igidieshod’ €2
i ncluding at | east the hol ogram stereogram inmage or the hol ogram 1 mage by
nmeans of the positioning nmenber and cuts out the region as a piece of

hol ogram recordi ng nmedi um by neans of t cutting out nenber. A lamnating
apparatus of one preferred exanpl e enbodiment of the present invention is
char act er reaxtdey witle & prateciing filrTHer paotiecting rpth mides ol she dilmtihelugesniblee
enbodi nent for lamnating a piece of a hologramrecording medium in which

a hol ogr aﬂfll'd\‘fviﬁ@@itéﬁlgb@:?%th;ﬁﬁgiﬁtgoﬂheapiﬂ@éioﬁi%%ﬁhidfetﬁé ﬁl@té’ét?@fﬁ% @é@iné@%y ded

with a protecting filmfor profecting both sides of the mincludes film

retaining r L et aj ni ral nie h tecti i film
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pi eces of the 23 March 2005 12 protecting filmretained by the film

r et ai ni ngPREHIBErOf theapintectiiek:filt.napenibsi @ isinglershasd of ithe, profectingpllm egeand
cl osi ng nenber for opening, along a folding line, a single sheet of the
prot ect i npyfonenppovidedeat thie plesigtermdiacdr positidn joSolding-i-ohdethaniner tofcthal ong
a folding Iine, and heat and pressure-bondi ng nenber for heating and

bressur e- RARciISRg LN oBITRY 156 1 FAI flelshatt aect ificfed dang hedithg e an

original status m openi ng cl osing nenber in such a
at least _the hologramrecordin i ] s, sandwi c by .the protectin
i1 m Thepieha gl i Bidle0thd Bin lder SR8 be kg uhddalt8hridit
sandwi ches the piece with a protecting film and | am nates the sandw ched
pi ece bystatamdydhedilmeapemipgand plosingumernberinsucheabeay that the hologram
recording 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




In accordance with a fourth aspect of the present invention, there is
provided a | am nating nethod for |aninating a piece of a hol ogram recording
medi um-on whi ch a hol ographi c stereograminage or a holograminage is
exposed and recorded to with a protecting filmfor protecting $bMareh de85 of
the film the nmethod conprising theigteps of: supplying one by one the
plural pieces of the protecting filmfolded in two; opening along a

fol ding lie@ﬁggﬁg%ﬂf@gf@%ﬂﬁ%g@és?ﬁteﬂ{‘%%%i' ng filmsupplied folded in two;

- and heat PH -bon proteCting filmalong the folding
‘line into an original status, wherein at_|east the ragol O%W{ecor.di ng :
medi um i s sandigsdd, BB tand Bloarcvigwys fior sXxplainsag Aoqut StSHBS et hod of

one preferred exanpl e enbodi mrent of the present invention is characterized

by the él@&@é"ﬂof&- reklpd | ABd R idegigiRidhfid heloghan. Bigbpl shewsari pegindlor
-l am nating a piece of a hologramTrtecording nmediumin which a hol ographic

" ecor actatis g ohost W PR ror S BRI RELAGT s dERERCR S

includes the follow ng steps of: supplying the plural pieces of the
pr ot ectacwprdingnorepaifardd pmbadiment binlheprdsanhiyvieBBBr one by one and
folded in two to a predetermned position of the protecting film opening

-a single shegﬁg?zt is B%i@@%&ﬁﬂ&imﬁmg Hbeiea toit] eofstititivh dfch holdghaphic
(o} |

pr edet er mi ne sitionin fo ng-in-one manner of the filmalong a

folding Iine and fo] ding the sing| heet. t her eof I
préSsur%mﬁﬁ?ﬁé‘i‘ngPWdé’cﬂ)‘Pgtageﬂaz@S ?l?zﬁnﬁlicoﬁndﬁ%pg‘?‘gq%ng %ggﬁeg‘?g‘}ar&]gﬁ P??\%df nto an
original status by the filmopening and closing nenber in such a way that
t he hoIarg:cmdingrtecmprﬁfnged@mhmﬁmnapflb@ptesgahmmeﬂﬂeﬂ; by the protecting
film Such |lam nating nethod of a preferred exanpl e enbodi ment of the
present i nvengjQrs 4Rk Bhaifow hEeRisef? eMplRingn® aboat ahngptidal rsystemal of

| ami nates the
- 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 thg present invention;] _Fig.7A
shows recording media designed for hologram to which the fixation process is

- applied with the fixation processing apparatus; Fig.7B shows cutting out pieces

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




sandwi ched pi ece by nmeans of a heating and pressure-bondi ng nmenber. Brief
Description of the Drawi ngs The above and other objects, features and
advant ages of the present invention will beconme nore apparent to those -
skilled in the art fromthe following description of the pres&hMajch 2005
preferred exenplary enbodi ments of the invention taken in conjunction with
t he acconpanying drawi ngs, in which: Fig.1l shows a bl ock di agram expl ai ni ng

about a canstitution of a print r Cj S [ ferred
embodi medtegss Phaofkag,feqtiiBls pRHERY 9 HRL A BANE M barRe SrARE F (T
view to explain about a record nmedium designed for hologramfor the print
pr oduci ndikey snéhercefien sand wiching shemeesrding medinmpbelvgenc theeMoyalRENt  of
the present invention; Figs.3A 3B and 3C are views for explaining about a

phot 0seRgi gl @ERSSIA! Fay TECSHAVI B didwnfoesiawig 40tmhgt eardds a piigh; 3A
- shows a%ﬁgr%i grl nal st at us?gZi g. 3B shows the expggure stgt us. AndﬁtFi g. 3C

shows a fixatjon_status ccardj ng,.to a pref.erred.ephadi,nent t present
i nvention: Fi §i&5; §h%w%i3e&/r913r gi@)‘('g 1aR nYlﬁg' 2 Brl{lgﬁgf’dld%]ﬁgt ?épuatr?@ﬁ of a
hol ographi ¢ stereogram produci ng apparatus that the print producing system
has proatdading tx s prefieng dtanbodinedrd rafébie pndsor! invention; t he present ' ‘
i nvention; Figs.5A and SB show views for explaining about an optical system

..of the hol ogp%)bisq]o%@se& S’%Q’FEVW"?QHEiﬁ&t?‘ﬁg%%f%??&’gm“%@m fo afront

el'evation view'of the optical system'of hi c stereogram
produci ng apparatus,. And_Fj g. 5B shpws | an view of an optical system of
a hol ogP&‘ifgﬁggset"éb%@ﬁ%ofﬁ#‘gHEﬁ?PHbm&’ﬁBngt us according to a preferred
enbodi ment of the present invention; L

Fig.10A and 10B show views for explaining about a positioning method

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




Fig.6 shows a plan view of a fixation processing apparatus that the print
produci ng system has provided, according to a preferred enbodi nent of the
present invention; Figs.7A, 7B, 7C and 7D show vi ews for expl ajnj about
processing contents in the print, producing apparatus that th%ﬂ‘ﬁ?k%%
produci ng system has provided, accofging to a preferred enbodi ment of the
present invention;l Fig.7A shows recording nedia designed for hologramto

which the fixatiaon.prpcess is. . ' ' : ion processing
apparatu ol glygﬁgﬁ(gﬁ:galimr?fehrdﬁ‘g@# k]ﬁfgﬁk@ﬁe@?ﬁﬁ%}ﬂff ram recordi ng nedi um
Fig. 7C shows a status in which overl apping the 23 March 2005 15 ,Eﬂéeces of
hol ogr am r ecor dimcgspedi wh thed psefeedt eadodimentis pdigeyn gn £4g1. | i kBe and

thereafter sandw ching the recordi ng nedi um bet ween the nounting and a

- prot ect'éﬂb&aiﬂgﬂa afat(® SdiRutes Wﬂ]@"‘?fﬁ%&nﬁf}ﬁiﬂtnﬁrcﬁmdiﬂ@&@rsmdlw. Aprint;
Fig.8 shows aTront elevation view of the print produci ng apparatus

accor di to a preferred enbodinent of th resent inventiqng;. FlLgi9.shows a
ol an vi BalasraPhe ETeOERSaeooy o aPRrtaSc T dradies & Wiaktabhlc
enbodi nent of the present invention; Fig.10A and 10B show views for

expl ai nsiegeagrant by papientioeHy nexposing dndofecpodingi imtérfigrenee driaigag asedN uns
desi gned for hologramin.the print producing apparatus according to a

.preferr ' | teh @nerfife - ah¥cordaner d
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medi uns s onto which identification lines as identification

| mages ar e, exposed angd recorded by, t he hol.ographic ,stereogram pr ICi ng
- appar at Ediy W@S?LOEPS‘FIO%PF Qr BhfOSe Vgoﬁlﬂﬂol égrteé’f?gmghtgocgﬁﬁ)@g

identification-dots as identification images are exposed and recorded by
t he hol appaphisc46t applicy anpredottuniing] dppdioat psoceasisg onto the produced
hc]ographic 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




Figs.11A and 11B show a view for explaining about an optical systemof a
conventional hol ographi c stereogram produci ng apparatus; Fig.11A shows a
front elevation view of optical system of the hol ographic stereogram
produci ng apparatus and Fig.11B shows a plan view of optical 43Masehgp0%he
hol ographi ¢ stereogram produci ng apparatus. Best Mdde for Carrying Qut the
I nvention Configurations of preferred enbodi nents of the present invention

will 23 "fﬁkﬁ%géﬁ@a‘tié@yﬁ%ﬂ B N afediung Snaivhich ef eplidtogolyméhéapapénded

dr awi ngs. pect of"‘the preferred enbodinent is shown in Fig.1l. The

foll owi ng apparatus constitutes the present. print pr Ci: | 00. A
hol ogr ap Hn%&s PEPE%@FH%YB?%% Iﬁﬁ)t‘aﬁ‘blé’ AR f?ﬁ“fﬁi (%Lﬁ:égﬂ’éhgg |f§é? %g% %

st ereogram by sequentially exposing and recording interference fringes as
an el egedtin ohiehraoover shicei pydr 6risdormed hpaudireg fo tenphetopel ymar iedgr am
recording medium nade of a strip-like photosensitive film A fixation
process'§ng apparatus 40 applies a predeterm ned fixation processing onto
t he produced hol ographic stereogram The print producing apparatus 70
fabricates the recoding nedi umdesigned. for. hol qgram osed., and.
recorded, resdstshegn m Fig-3duéntgiin %ggwaeq%gg&pﬁmgflﬁqgﬁ nt in
whi ch the hol ographic stereogramimage is exposed and recorded. This print
-produci figs SHBtLMANG elicse Avnoiites eMnghitabtogicdgnemizedc pholopplypswirum i i
whi ch plural hol ographic stereograns are sequentially exposed and recorded

by a pr rined si 3 : [ gyes, and -
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ressure-bonding a protecting filmfor . protecting both .sigdes,of.the cut .
gut . pi pb@@-pelygwé%ﬂ ﬁbowﬁmbm drrafilq'? VIR Gy ﬂasef light £ hdving'4.

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




sides of the piece; resulting in supplying the hol ographic stereograminage
as a single image card | C exposed and recorded. First, prior to explanation
of each of apparatuses in the system 100, an exposing and recordi ng
principle of an el enment hol ogram used for a hol ogram recordi né3 MageRg00} | |
- be explained. As shown in Fig.2, thejgfologramrecording medium3 is so to
speak a 23 March 2005 17 filmapplication-type recording nmediumin which a

phot opol yper. | ayer, 5 nade of - ' I Fap aed on a
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bondi ng to the photopol yner |ayer 5. As shown in Fig.3A initially, the

hol ogr amprecesstiglgy mgﬁhg}ngzaphmestmpgramip:;rgduﬁmg- PR iy ik DECapSohEr s M of
phot o- pol yneri zed phot opol yner constituting a photopolynmer layer 5is

evenly gi o~ EbrdiR® nydHum FempPhydmpehydettiezgibtopolyaped ymer
" is irraglhzltp@oﬁ\;f\(%ttfr?ﬂaﬁpgggr Iilg t LA Ir?aili ngpa. power of 10%16? ob400 ml/ cn?,
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pol ynmeri zed status. A photo-polynerized photopol yner changes a_refractive
i ndex bRolupgam ricosdipgsnddipm B3 ol krdfarenthe pripbpeatusing isysteny 10 &p8nness
.of density of nonomer Mow ng to notion of nmononmer M from circunference.
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over the entire surface, .therely conpleting.polynerization of the nononers
Min t hBORERESFATY MWP‘@Y&JQ%@@ 3%]?%’@833#() ﬁtﬁileé:fgr?% record medi um
desi gned for hol ogram 3 .
First, the holographic stereogram producing apparatus 10 in the print
producing system will be-descrfbed. 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.




Is perforned, e.g. regarding interference fringes generated by interference
bet ween an object light and a reference light as alternation of the '
refractive index of the photo-pol ynerized phot opol ymer, because |like this,
- the refractive index thereof is altered, depending on the inc#3Marchgaes
light LA The print producing systemd00 can ont a step of applying a
particular 23 March 2005 18 devel opnent processing to the hol ogram

cul ar 23 | ! the hol c
or oduci ng. appalpdags ThEERARKEFimPRP BERCRTRY G RuPo B8 SRR PP 200 T

is enployed in which the photopolynmer layer 5 is constituted with such a

" phot o- pokimeltaneniispimagingl operiation Wilh a HBRBiFee SRR deiy OREanshruEve

Therefore, the print producing system 100 can sinplify the whole
consti tﬁg@@l&b fisnavilVE N ing @RRGhat Wardldk sefopmation isunohdedsary and
| roduc

can rap e a holographiC stereogram First, the hol ographic
st er eogr am pr.oduci ng paratys .10 i.n the print educi.n m x4 Ll be
descri b%@f’.rﬁ ﬂfelrﬁﬁg%gﬁ‘ag hPeostieing nﬂwggui‘ﬁ%“%;d%g&t gg@llgjlgxp%%s and

‘records a hol ographi.c stereograminmage onto the. above-nentioned hol ogram
recor di ogmpetirimage dwadhdare direglied 19 e.g opluraxiamageedatapyodueeshpspifi
st ereogram produci ng apparatus 10 is provided with an inage data

3 for | Pesi 4o ' iBaVi Farall spinfopmationnput er
b {%(?fg?ﬁfér Rﬂiejdlﬂe?] ;i Rdotd (Qoa@eitdroGrabhi Py atieanp

13 for y contro the hol ographi c stéreogram producing apparatus
Syt om IONEBIRHrDERCT RS eSO SpR L DE ot BE A8 B2a o ocessi ng
section 11 has a conputer 16 for inage processing and a storage apparatus
17. For exanpTke itnaigs dedatprocessingysedicn é3 gomarates axholegmmdmagesédiaence D3
based on i mage data such as captured i mage
D4, applying a predetermined image processing 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




- is inclu

data D1 including parallax information provided from parall ax inmage
sequence imaging apparatus 1 having a nmulti reflex canera or a noving
canera or the like and conputer inmage data D2 including parallax
information generated by the conputer for generating the inag23 Narch 2085
March 2005 19 In addition, the captpgped i mage data D1 denotes plural data
obt ai ned by sinultaneous inmaging operation with a nulti-reflex type |l ens or

consecut i . maglLng. operaf i i i Xctidd agmat i on
e A A L e S IR S r R e
data D1. The conputer image data D2 are direcjed to e.(gie %‘Iiurak inl‘a]age dat a
“pr oduced Thencap memtipnng: belop, dbe coBEPHRYMPMEEICS CEBRPStACIEIUDAT L85
Parallax information is included in each of inmge data constituting the

conput epf ijRfgnRaiPohe lﬂ@gfﬂﬁhﬁ?st@?&dgr@ﬁm@dabh% seetiondd. 11 generates a
hol ogram i mage data D4, applying a predeterm ned i mage processing for a

hol ogr aphi ¢ sjereogram by . .the conmputer f 0r o i n.j o the
paral | ax i nag)é" &&ahggcﬁélﬁ% &reoﬁ?@d P&ﬂgéﬁlgigi %ggtzdﬂgglp ’u‘raée‘g:{iiqﬁng%@ e(}jat a D1
and/ or the conputer image data D2. The hol ogramimage data D4 is _.e.qg.
t enpor aconstitetingeani opical sysiermgd Sapp grasitiencd supperedsby #etHPPPTBRE A har d
disk drive or the like. As nentioned below, the inage data processing

. sect| Or‘s&ktr%;?ﬂg%méﬂlthmepadﬁzh%ﬁ isappbedEty hwhppiratus dashge20dyavdp by -
each single | e from the hol ogram i hage data stored in the storage
apparatu 7 when the el enent holograminmage i s exposed and recorded onto
t he hol 8 §HHELOrdi ng medi um 3, while the section 11 provides the el ement

hol ogram i mage data D5 to the control conputer 13 in_the controlling

section 12. THee epticabsysgempl dns adighirinexdeat syisicabl s Aprtic FHESYr am
i OdUCI- :yitem 15B and a reference optical-systein 15C 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.




section 14 to sequentially expose and record el enent di splay i nages based:
on the elenent hologramimge data D5 provided by the i nage data
processing section 11, as stripe-shaped el enent hol ogram onto the hol ogram
recording 23 March 2005 20 nmedium 3 set in a part of the hol o&% Manele 2005
st ereogram produci ng section 14. Thh, as nentioned bel ow, the control
conputer 13 controls operation of each of nechani sns of the hol ographic

st er eogram pr ogyfi 413 aidcBAnikth 201s bpend®bealRpd ivitls h@oaneiling pigmdiici ng
section 14, each nenber <constituting an optical system 15 is positioned

by an ap ek A AR e 2umisp s <Bmnt G eprseponite Kol Byl #16 has”

~a. light incident system 15A, an object optical system 15B and a_ reference
opti cal {iryhhage 426G BS sihiherclemefit hologtamsdnikimpthe tispetight pdi inskdesyst em
15A and the reference optical system 15c are arranged so that an optical

pat h | ength ,0f | -1 42 f yst &Fhe9 and
recor di Hﬁ g&%?@%@?ﬁ%}@%gﬁgﬁb ?lél%v @%ﬁﬂ%ﬁﬁ ?llg]a%é@fg fn% rﬂg? elﬁgnce g]I i ght
L3 fromthe system 15B to the exposi ng nd " recordi Ier:\g section Rl i.n_order

- to i npresatiamtRk faftesntriavelingehi W@Yhe vgl%ﬂ“’i’lﬁg SBPEd: sySigHt P DAYdNEne
reference light U The |ight incident optical system 15A has a | aser |ight.
sour ce Feid@ice ehihletiagg 1ixHtdskonto thlethdldgram sduskdisg medhemj shielizdf or. - maki ng
the laser light L1 incident on follow ng section or shielded, and a half

e laser ‘Tight Li it ol | owi ng sect i on or shi el ded, and a hal f
and Che ref or URESP TOE 2 T Eien (B0 Spcileht el PHehOl,® ihRFs BabSHIAST

| aser apparatus such as a _ sem conduct or elxci tatjon YAG Iasef. ﬁ\lpﬁ'i\r.at us, an
ai r - coolight apdjacrefiegtion light. The transmission ight owing to the laser lig is

. 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




apparatus or an air-cooled Kr | aser apparatus, which-emt the |aser |ight
L1 having a single wavel ength and optimuminterference propensity. 23
March 2005 21 The shutter mechanism 22 is opened or closed with a
controlling signal Cl output fromthe controlling conputer 13 ZbMarcipadlfi ng
to output timng of the inmage data P8 of the el ement hol ograns, naking the
- laser light L1 incident on a hologramrecording nedium 3 positioned at an

exposi ng (%Tﬂlrfa@&olé?{gn%, £ 9ebjceflofené ) anday sbéaral ylinasicall léns! 2B ng
optical system or having  incidence of the laser light LI onto the

: ~.hol ogram recordi n ium . shielded. The half, msror 23 divides the
i nci dent QIdgEfrom g}ﬁrﬁ?gflt ’i“ﬁ’c‘%nés’tq% Qﬂgggiocﬁ’ﬁlca] ?ﬂﬁt and a reflection |ight.
The transmission light owing to the laser light LI is wused as the above
obj ect Iight The tétal ercfloetionf heobirodd| tagallyt reflests the objest aighhd.2
reference light . U The object light L2 and the reference light L3 are
respect iyaly . 0el ' hE BbictY RERML2FBtANE dcledl oy giise
opti cal 't%glﬁ}s{}det%?l}g@ngpﬁg%ggwﬁlﬁ%%?m%g ]sect on. In additi on,lgfal t hough
. not shown in the figures, the incident jical .. syst 1 may have a total
ref | ect el miledsiongninep4 F%BTQVHEQF?HE-P tﬁ‘g% ﬁw&@waﬁ%’ﬁ ‘a traveling
direction of the laser light L1 to nmake an optical path of the object
light L2 and Zheofitst @glingaithl hénst 2 is ebastétnte by glombidatianeofaa samweX engt h.
Further, the shutter mechanism 22 may be constituted so that the shutter

menber i I I i r %g)tnl : i Bitbgd W t-h
an ACOl!Je o%? ﬁghﬁgguﬁ%a%\ég? R%\%b? me{]%rﬁ F?,%g&saﬁ tfégéa rr%dcﬁgﬁihsm 22 has
only to be a nenber capable of be free]y,h opened and cl osed &0 t?ﬁ’; %he
‘laser reflention ngisrorpd (papReridimensignal ditestigRy CORRIPYHIRE 1B ELP sy st em
15B is constituted by sequentially arranging o '

. surface of display of the below-mentioned transmission type liquid crystal

- ... 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



optical nenbers such as a total reflection mrror 24, a first cylindrical

l ens 25, a 23 March 2005 . 22 collimator lens 26, a projection |ens 27,
and a second cylindrical lens 28 in order fromthe light incident side
along an optical axle. The total reflection nirror 24 totally #=MpEdt3085e
~object light L2 transmtted throughpghe half mirror 23. The object |ight
L2 total-reflected by this total reflection mrror 24 is provided into the

first cylindrical,|ens. 25. The fir: Endr Ae@NN 2541 SHEOBRMdmit ed by
conbi nat PEAVIESa depRodinE |°é'n2ﬁ%n‘fé‘5@h%ict#ﬁ%‘?g $€ AndRNDS R e i gt
L2 totally reflected by the total reflection mrror 24.in one-di nensi onal
~ di rect i omolegrangspdrisingysignalyC: te Gk resoiding anesfiug spnyRGYisL Mpghanism

- bel ow-nentioned transmission type liquid crystal display 29. . . The
col I'i maggr filon ZPbABANERIKE M1 Ghiaff fedor it hadlirh f3us eBly tperfdrmifig tis
eyl ndr?’garf’!3 ens 25 into a paratl%hel | i ght tgnd thereafter introduce the

b7 o) oot PeRvAtars camirgh e coariohaom gtk 1 Rgnirof Ul Fiqihg luaftn &7 The

cylindrical |lens 28. The second cylindrical |ens 28 converges the object
| i ght Lghehelogesinascoridimg pradatiined. | i ght in the horizontal direction in
Fig.5B onto the exposing and recording section P1. The transm ssion type

Liquid crystaiydiaikaYorid SyRfdidNems! HaSi e whitdeligholld fmaopoinenight6 and

the projectionle 77n the object optical System 15B. The transnmission
| hge: bAGSeCARTBOIPBL I N SVRITOR RhuALs drith: ol AP RG pR T O
control conputer 13. In addition, the controlling conmputer 13 . .
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




23 March 2005 23 provides, depending on the output timng of imge D5 of:

. the elenent hologram a driving signal C2 to the recordi ng nedi um

- conveyi ng nechanism 34 nentioned bel ow for the hol ogram recordi ng nedi um
3. By performing this activation control, the control conputet3 MarejoRf0%! s
't he conveying operation of ‘the hol am recordi ng nedi.um 3. The obj ect
optical system 15B has the object light L2 in a point light source state

bei ng i ncident.which is divided .l : ot A

di ff used 388 3 H@Vﬁ]qlPs‘P -%ﬁf‘ﬁ“r‘?d?’iaBBg gg]ﬁéggﬁsg%gﬂgﬁgﬁ%efséngﬁies 3 iheBoie ght
into a parallel Iight by incidence on the collimtor |ens 26. The ogbject.
optical opjcnoptiGn spsemhdSBojediffusghthel peferancgeHghbd-3 HeflerigAsapdsi on
~type liquid crystal display 29 by way of the collimtor |ens 26 nodul at ed,

dependi a8 By GCRRARtNiA! 2963 RCIdTBHARCINGidmdcbatetlgtiptaininght L2

i ncident on the second cylindrical lens 28 by the projection |lens 27. The

obj ect optical system15B nodul ated cos.responding to t.h I ogram
i mage dfdprssyde Hght ke 1 pRf: 9?19%13?;2{%5%?%%&iCST’%FI}%‘E‘i{Pgd‘?’sg{@@% es the
- nmodul ated object light L2 incident on the hologramrecording nedium of

t he expasifag: ehdispeoostiihegramsadssion IRmidturysiat dspbyuZ?er nechanism 22 is

“ bei ng opened to expose and record the incident nodul ated object |ight L2

correspondi norho aff)£hAGFNbnd O3 LUIANges ThEC refEhthoeclighe ks diffised! bgyst em

15C i s constitu y sequentially rrangi ng the cylindrical |lens 30, the

collimator lens 31 and the to aL rggflection mrror 32 in order fromthe
I'i ght iﬁ)ﬁ)‘@ﬂd@ﬁlﬁiée‘aﬁ‘éﬁdn%’ﬁﬁﬁaﬁ]@ gl e. The cylindrical lens 30 is

constituted by conbination of a convex |ens 23 March 2005
The total reflection mirror 32 have the reference light L3 reflected,

" 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 synchronizétién of these arranggd 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




24 and a pinhole in a sane manner of the first cylindrical lens 25 in the
above. object optical system 15B to diffuse the reference |ight L3
reflected and divided by the half mrror 23 by a predeterm ned w dth,
concretely explaining, diffuse the light L3 in one-di nensi ona?3 Marele 209,
corresponding to a width of surfacep®f display of the transm ssion liquid
crystal display 29. The collimator | ens 31 changes the reference 1light L3

di ffused '@gubﬁgﬁtm%.ﬁcﬁg\@ighfﬂ):ﬂ% E%ﬁc@o@?gﬁit $ikerh! IPT thrbbghtwhizh the

reflecti oh mirror reference L3 reflected,” introduced to

. backward of the hol ogram recordjng dium 3 in.the expos] and recordi ng
section Pafezgnie hghﬂgﬁttféﬁe]ﬁhe Asiadmaty « Q%Pﬁﬁl??g ?ﬁ@&&ﬂnjr%%apnméﬁf&?’?i on, as

above-nmenti oned, the shutter mechanism 22 has been explained so that the

shut t er ifiBEbRAIcE Prapehsitypbemiead et objeet 1ighttl.2 anddbatrefarpnéc fight ¥5% em 15A
However, the shutter mechanism?22 is not limted to such a constitution.

Th h . hani . . . J
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~ object optical system 15B and the reference optical system 15C,
_ r espect fepebgucdlimnags can he oblainedr nechani sns 22 may be arranged j ust
before a position where the object light L2 and the reference light L3 are

~incident on tPﬁrth&?'ﬁﬁéﬁmhé&%%x?j NHe NBsticHh Syst@ar 161 ixi pgowided rwithsanh as
i ncidence or shielding of light by synchronization of these arranged

That - anioteereag 19HEs Gepoq R Seg B 33 TPy SRIPREG eZHOYER 4R Iekof @I 0 PE
; f ?/Z'\[/glms]tlgil;?glrjggll qugitd(l:ﬁgghgxgdggjn%?wmg?tiggrl_e?isgge\grdtlelgt Eydésyrgbpealmglogr:g]gh%rr: 23
| 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




I's 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 | BB 330, i B conbdb] Wan@fier each of
‘the abod\j/éét-e%% ?ggﬁpggt$gg?%§§ﬁd§ﬂ ?‘r@rﬂgaﬁé\?eﬂ‘%&gﬁﬁce fringe detlse%{:teli‘ ng

section 33 js e.g;.constituted_by a chatge,coupled 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 nakgg the object light L2 and the
reference light L3..incident onto the hol ogramrecordi ng nmedi um 3,

-~ borng cagsnnen ot b ECATCL SRafoet Moo BeoL REPLES AR Ak BE M iERHel 0oy "

t he hol ographi c stereogram produci ng. apparatus 10 can_expose and record a
hol ogr apHightsL.3rteogmamihsit positien heitbgg amirrascer thenljke tediaam dntsilerigeng t he
interference fringe detecting section 33, so that interference fringes by

the obj ¢ghotd 4Bt dbiecfNflet NfefRiRIcENEGnddsINt Fhdh&@NtHe! Sntesleddl RS TahES -
- Thereby, the interference fringe detecting section 33 can produce

a
. brighter, hol ographi c .st ereagram havi ng hjgher .di ffraction . effj.cjiency.
Fur ¢ her JetaGiORSFEHAN AN dBFPaPIETareRts HARedDLdeteating dtaht sHhish hayfi.

hol ographi ¢ stereogram produci ng apparatus 10 becones nore convenient to
uti-li zebaen vidgd inte¢hd obfedtilight dt2 and thaakfaenee Hght iL¥gbplmeams of An
addition, though it has been expl ained that the above-nenti oned

S terf 29 i  on. 32, i » _
I ntert enalichmi rgfm Bg?gﬁgﬂﬁ:c % RE6bh Othe ?‘lt%ﬁe%%b d E@ﬁg‘@@&u&ﬂ‘% hRhpgr am

recordi ng medi etects a part oi e interfererice fringes formed in
ot 1| nfaR isglecghes Rand bk dafrti (BhUABYAcddnte b cpRd L L2 or ance
fringe detecting 23 March 2005 , 27 section 33 nmay introduce a part of the
obj ect hndhhe réfeasrret light h8. t Moreeker,ahe dnterfegénice finge delgcthgeectpesi ti on
with a mrror or the like to forminterference
i 33 may form interference fringes for detecting vibration by directly 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




fringes to detect the interference fringes. Further, the interference
fringe detection section 33 may forminterference fringes by detecting
| i ght which have been divided into the object light L2 and the reference

‘light L3 by means of a half mirror or the like. I'n addition, 2hMarch 2005

" recordi

i nterference detecting section 33 may, forminterference fringes by
detection light divided into the objécCtion |ight L2 and the reference

light L3.. Mreo ek i, nt erf.erence frin detecting section 33.may form
| nert o SRBDYER ok integfookie piffh g0k PR IO G T SRR g vaIE part
~of the laser light LI emitted fromthe |laser light source 21 to detect the

i nt er f er ameehdnismg®. Furthernore, the interference fringe detection
section 33 nay be provided with any other optical systemfor detecting

vibration othe{s (h&Rn itnhFicgg?,t {lﬁaﬁo@gﬁ;ﬂm Ser 9gfﬁ% ‘iﬁbdﬁﬂﬁgkﬂ?ﬁg{tﬁg_ {1

fringes by the any other ti cal stem to defect “occurr vi brati on.

“Furthernpre, .t he hol ographic ste,reogramfrodugi ng apparatus 10 has a
H&em imrerTiiBladny meuimgseaciuol spnstiutippak membeys epPeEYiGle t he

hol ogram recordi ng medium 3 toward a direction indicated by the arrow a in

Fi g. 5 bfoatheastsowrd-neaitions @pticabsysterd BI bg|£81§$lﬁjfﬁﬂg sobbtogreal8 mhblde afecor d
medi um conveyi ng nmechanism 34 intermttently drives the hol ogramrecording

d hani sm 34 | m r ecor
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conputer 13, interlocking with activation of the recordi ng nmedi um conveyi ng
mechani se 2fereieslighinl B rar&ingt 4ncitibst b lthgraphiding heydiogr Ardesigmdctorg
apparatus 10 .
- hologram in a stable status, so 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 the 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




. like this is constituted by nmounti ng each of constitutional nenbers or
parts etc. for the above-nentioned optical system 15 on a supporting
substrate 18 made of alum numplate or alum numalloy plate or the like.
As above-nentioned, when vibration or the like is added ther e2dMargmi2005
outsi-de, the object light L2 and theggreference |light L3 are not incident
on the recording nedium 3 designed for hologramin a stable. status, so

that a si t'gﬁéoﬂ‘gﬁﬁﬁ%&hd?u%&@%cawgie%&%ﬁ}ﬁﬁ@&ereégrhﬂﬂﬁﬁpdrﬁizlfsgl@,n an

- Vi
opti mum st ol ogram r etor um 3 i s not ‘exposed and

recorded. Therefore, the hol ographic stereogram.producjn appar,at 10
support s evis whp@mbﬁah@ns%ﬁleﬁék% 1518‘15‘?5 éﬁcﬁg P“ﬁ%ﬁg Eﬂf‘ﬂf’*{% ghg ﬁ@’ﬁedjféiﬁct i on
oW ng to vibration etc. against the optical system 15 and the |ike by.

plural qampes shd fefeliceiligd Iexptanmidan @f tieahblogiamhecdatipgmsediom $
omtted herein. However, optionally, the danpers 19 are made of a

resilient ne r .such a ak r. springs 8 er | | Each
of end %Pt?tgﬁﬁe %?H“Fh‘gﬁﬁgﬂgﬁerc V188 aglfg%sﬁl%ibggpt?o ?ngegg’bg(;ﬁ} '%] P&gﬂsiﬂggt rate
18, so that each of the danpers 19 supports the substrate 18. The ot her
end por sieveograer eppaiatus i exint produee taoprighteri sdographike SIERRRBPIh I BBA of the
appar atus casing 20. These danpers 19 are activated so that vibration and

the i kgiﬂgﬂ;ﬁgnté}ﬁk c?ﬁ&.b?ﬁ}nlﬁﬁst em 15 fromoutsi de becomes equal to or
~less than the wavelength of the laser light L1 substantially having 1 gin
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stereogram apparatus 10, even when vibration or the like js ad?ed from

out si de holegrenmreaondingpjnediumi Jhy apameunt coriesperdingdo|a gingle slepent

i nci dent on the hologramrecording nedium3 in a stable status w thout

. I ecei Vi Rgisinflafdny BRNASNITE Pa¥ndthephehogeanting medium: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 element 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 the 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




st ereogram apparatus 10 can produce a brighter hol ographi c stereogram whose
diffraction efficiency is. optimum The hol ographi c stereogram produci ng
apparatus 10 like this drives the hologramrecording nedium 3 by an anount
corresponding to a single el enent hol ogram al ong the runni ng $hMarcinaoos
stops the recording medi um 3, maki ngz@ non-exposed portion. correspond to
t he exposing and recordi ng section P1 by providing the driving signal C2

correspond] ] i : . 3 rontrol conputer 13
in the CE%H}%I l?’?%gﬂkg]é@toggémggﬁg%g%g%@%gggﬁayﬁ%nveyi ng mechani sm
34 by each tinme when exposing and recording by each_elenent jnmage is
conpl eted. In g@éihqlﬁﬁr,apﬂlﬁ%s%ﬁfé@aﬁbﬁmd%l@g SOPAES ﬂﬁo@’g‘iﬁﬁf‘%ﬁgﬁét us -10
rapi dly stops vibration occurred in the hol ogram recording nmedium 3

aCCOWpathﬂ(LZMahH fhenfefegeneetiyiat L3N niddulhiedhfioagibarh siéenbdilgogran um 3.
As above-nentioned, the hol ogramrecording nmedium3 is nmade of a

strip-like photosensitiwe film Far.ex | e he recerdi di.um (S
reel ed HGIH#Ea RPN g Wh?’l’ PSFQ{%?@%arﬁhgﬁutﬁgd n%r?%iaﬂisslqlgeﬁgf 1%1 hethgi | m
cartridge whose whol.e portion is maintained in a shielding status, which is
not- -shalveve-mentionedguatas, intidemobndghanhelegemi iegording umediug 3 aé the t he
'inside of the hol ographic stereogram produci ng apparatus 10 and run on a

runni NQeaaine Wild rd dbRdinRC Q6 iR B1U SpPYsy iand feRobdNntdfdéncotiingehe film
cartridge 1s %3 March 20 , 30 | oaded into the hol ographic stereogram

Tkes. (ARrERRBamE | toyribe Hemint MBekne AHEF AR AR R SRETRR Dot
si des of hol ogram recordi ng nmedium 3 when opening the shutter nmechani sm 22
i'n the reaboliegneia isigned cdemensimage iandrthersaften providing she deivangisighatedi um 3
e C2 from the control computer 13 at the controlling section 12 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




exposi ng and recording section P1 to expose and record interference fringes
corresponding to the el enment hol ogram After conpleting exposure and
recording of a signal elenment inage and thereafter providing the driving
signal C2 fromthe control conputer 13 at the controlling sect3 Marap2065
the recording nedium conveying nechgpi sm 34, the hol ographic stereogram
produci ng apparatus 10 rapidly drives the hol ogramrecording nedium3 by a-

: pr edet er m ned_ano nd th t : ¥ i i ol t he
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figures. By sequentially performng the above-nentioned operafions, the

hol ogr aphnd recerdsdgente Hroteesdpeappsivmnud doignasliéon halagramxjdedhend
records plural hol ographic stereograminages onto the el ongated hol ogram

recor di MME StefoRhaAUsBdacing appbaRfis 1. er aagrshownrlie Figé} ifon
pr ocess?ﬁlg%g%par at Ss 1% inLi{{ﬁe plr |g|nt ggr oduci ng system 100 w I%( be

 pr beoscoraEplsafry aps feesPe e Thianna iy v i uRd aPEyk ik The
hol ogram recordi ng medi um 3 and a heating process for heating the hol ogram
r ecor.di 4 for iipphy2n @ theahpletemerevondid gt aprma Sy guidernellesyl2 amd46ifeat i on 23
March 2005 31 processing system apparatus 40 fixes a hol ographic .
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medi um 3, guide rollers 42 and 45 for retaining and running the hol ogram
1 ecor di mbeatini woll & 44 fer heatirgy ihel bologaym|repprding medium 3 and the reeling
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




43 for irradiating the ultraviolet ray LB onto the hol ogram recordi ng
“medium 3, a heating roller 44 for heating the hol ogramrecordi ng medium 3
and the reeling roller 46 for reeling the hol ogramrecordi ng nmedium 3. The
supplying roller 41 can be attached to the fixation processi ng2iianghi2005
detached there from The supplying rghler 41 is axially fixed to an axis
not. shown in a rotating direction represented by an arrow b. The gui de

 nai cat eIt L2 U rar QERAD GInPEY: HPLeikfigatof BB’ o

supporting axle, not shown, in a direction indicated by an arrow d. The
gui de rolmeromzrs b i the marixhpolygrerm recordi ng medi um 3 provided fromthe
supplying roller 41 and feeds the hologramrecording nedium3in a

direction i ”d'rﬁétﬁﬁ%  one 4QWMse rothib1y! £ikay i S8t a rﬁppbﬁﬁﬂg 4314 snagr anged

al ong a runni ng pa tween the guide roller 42 and the bel ow nenti oned
heating roller 44. The ultraviolet ray. | 43 irradiate n_ul.traviol et
ray LB Feling ditsbiongnd Qﬁtaﬂ’aﬁrF‘i’lwlfoodﬁh%%tnr@lilﬁﬁaéaé’Hgs OB dpahe
recording medium 3 in which a holographic stereogramis exposed and

r ecor defigwid)Higiitleubetsehe dolograges cordidganddimm Shentd 3hevkirchmiessce (]
object light L2 and the reference light L3 to conplete polynerization of

- the. nmoponeig., M4 'Tla{vp%gg%llﬁeﬂg Eﬁ%ﬁé”@ﬁres Bﬁdhﬁf& SehsiAt{81y BAf I wirdlat abl y

fixed onto a suppor ~rotating direction indicated by an arrow
" ecor di RGCHBMIERCE OYIOUEOUSE ddPeohegy (1 ediBf of APReRaln hce o
reeling angle corresponding to substantially half of whole circunference
over t heircwihf@aendd sanfdchavitingnttdlearameeli amd ﬂriarbﬂttheqhacﬁunhé. An inside
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 arrow 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.




circunference surface w thout clearance, and drives the nedium 3. An inside
- of the heating roller 44 is provided with a heater, by which the roller .44
s mintained at a tenperature of approximtely 120 C. The. heating roller
44 heats the hol ogram recordi ng nedi um 3 under tenperature by23 Mar

and inproves a nodul ati on degree of 3gefractive i ndex of the
above-nenti oned photopol yner |ayer 5. The heating roller 44 drives/conveys

the heated hol ; | Pk | ol | BhttHdh € aupdlyiKean
arrow g. The gui eﬁ??gf]ﬁ%?ﬁx?g@?sslﬂgﬁi@%tgbgi(zd%&rﬁ{i% nlg axle in ggr)gt %ti ng
hol ogr amToHebAl e B arlpl QATIEASDPdsaWAE EAECHAd: 0| ey o8 4nEn
feeds the medium3 in a direction indicated by an arrow i. The reeling

roller 46lles46etandcdpphies the fixagioh pricessingrodks Sohgzrappeocardmgimedan
detachable there from The roller 46 is rotatably fixed to a supporting

axle (not_shown.im,the fi 2S). I rotating direction indicated by an
arrow |j %ulxhcier croggp?% ar%q_qtgﬂflﬁg SF%Q?@' t hen hol ogram recordi ng nedi um 3 t hat
- has been fixed when the roller 46 is nounted onto the fixation progcessing
‘appar at us 40. Next,\he primqosdecng rpparatuai/O the peiat prodpdpp aya 1§ li ke
this rotates the supplying roller 41, the guide rollers 42 and 45, the
_ heatingwigll ber hérkind ERplaimsd "bg_gthé dlix#tford récedsagplapparatine 40. xaAson
[

processing to the hol ogramreco ng medi um 3 under control by a

or oduct A0S EE R i pribE Bk el bAPHELRP IO NERUBRHTN it i dner
processi ng apparatus 40. As shown in Fig.7A, the print producing _apparatus
70 sequelimgated, helegrasureqardingemadiumed owdighathe EBaHORRIOGESFINE1ES; o
whi ch the fixation processing has
| ‘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




been applied, in other words, the hol ogramrecordi ng medium 3 in which
plural exposed and recorded hol ographi c stereogram i mges denoted by HSn;
HSn+l, and HSn+2... are sequentially exposed and recorded. As shown in
Fig.7B, the apparatus 70 sequentialiy cuts out the cut out retbMareiy2005.

~ nedi uns 3 by a predeterm ned size bg4each of the plural exposed and

recorded hol ographic stereograrn images denoted by HSn, HSn+l, and

HSNn+2. . . . A ; i i i 3 Bkediérmisiedidieogr am
o020 o B ] s it s

rrecordi ng d is overl apped

~over each of the nountings MIn, +1,.. and MIn+2, ....an her eaf t.
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Fig. 7D, the apparatus 70 assenbles plural image cards ICn, |Cn+l, |Cn+2,
... in wWedshmt bet phitibgl thexpasieg endsectionr dBda Hilngetaining sndrapghdngi nages
denoted by HSn, HSn+1l, and HSn+2... are exposed and recorded, -

respectively. S, Flgs. i [PeToF 70 is
provi dett Gl 74T TRRIPEMES shalsnds SORrEcly B WEIADjRIBES i fwo
intermttently feeds the el ongated hol ogram recordin dium 3, a cytting
23 Mar chn¢qoovale them- ket prﬁd%mmmﬁéﬁneuﬂgnmeqw& %egﬁ?’dioﬂﬁni%iaﬂ 3 by a
predeterm ned size, a conveyingconveying section 73 which conveys pieces
of the pRERIEsEMiIoNTSi Wwiidbpens tHeyslidee afyprolevgingufilmewhicniss folded finl m
retai ning and supplying sec{)i on 74 which retains a single sheet of

Dot eCt 409 b R Tk UL 2 PRACRGY LS B Lt Wcedal g1 ned
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and supplying section 76 which retains plural sheets of a nounting MI such
as papemdudtig B sach apipapei bases esid o daminatinigcedtim #atveBich 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




t he pi eces of the hologramrecording nedium MD, and the nounting MI with
the protecting filmPF. The recordi ng nedi um conveying section 71 is
arranged in a space formed by supporting substrates 78 and 79 and a side
wal | 80. The recording nmedium conveying section 71 has a supp?dyMasch 800%
81 which provides the hologramrecoBfing medium 3, guide rollers 82 and 83
whi ch constitute a supplying path on which the recording nmedium3 is run,

and a reel .o ; 1HOked188 11018t ree6Rtifi NacdRAh NI a Thecdoppl yi ng
roller 8?“@%@%&%5%% to t%e pri ntgpr oduci ng %ppar atus 70 and detachable

“there from The rqoller 81 is .s ted by one end portion of a supporting
axl e to feRreseRiedly an %‘GOWriénlstBE%s where the el ongated hol ogram
‘recording nmedium 3 which has been fixed by the fixation processing
apparatus 40Thagubderoliedd2is sufiported by ons knidspertiont efbd suppordiagole t he
~supporting axle.in a rotating direction denoted by an arrow k in Fig.8.

The supgﬁ%@@%@é@%@gﬁﬁééw QAIREBS Fhe idlierran tik eraﬁdéybblfyeﬁ%d tyhqneeel ed

hol ogr a lum 3 1n a direction represente y an arrow L in

Fig.8. The guide roller 82 js suppqrted by o end portion. of.a,s orting
axl e (supp@hsgnixiagsi adetating siirae’ﬂ%llpdl%ied?ﬁ& %@E@rwéﬁ linsi:%?a@gl y
fixed to the supporting axle in a rotating direction indicated by an arrow
in in Figidd rollee 82aetaias (1ed helogdamr eteiding thedinal Sgnternritenilyipngvicedi um 3
intermttently provided fromthe supplying roller 81 and intermttently

drives the recordi i 3,44 i i ; AW N in-
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a supporting axle (not shown) to the sigdgan\A/glPligSS. The roller 83 is
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The guide roller 83 is.supported by 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




direction indicated by an arrow o in Fig.8. The guide roller 83 retains the
hol ogram recordi ng nmedi um 3 provided by way of the supplying roller 82 and
intermttently drives the recording medium3 in a direction represented by
‘an arrow p in Fig.8. The reeling roller 84 is attachable to t#eMsr¢ngoos
produci ng apparatus 70 and detachabkg there from The reeling roller 84 is
supported by one end portion by a supporting axle to the side wall 80. The

reeling r83| Lﬁﬁ%l’séoﬁt?ol Bgtﬂ[agﬁ*%] g@&icgi'r i SI?(FM]E%%H%?HE&E]W}{ Ft@ 1he a

rotating direction indica n wqgin Fig.8. The reeling roller 84

reels a remaining part, of the_ hol ogram_ recordjng di um cut qut with
the cutt hedpgram seeqardigy 2mgdaHmy remﬁglc"‘& |éH§8Eeqo§ HEuntEG YR t he

print produci ng apparatus 70. The recordi ng nmedi um conveyi ng section 71

li ke t hignvdltingBebtientll inteahBiensiyt foeds uhphologranokésord By, niddéurgud de
rollers 82 and 83, and the reeling roller 23 March 2005 36 84 under

control jof a control, section (n ' )
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section 71 intermttently feeds the hologramrecording nmedium3 sq that a
posi t i ohy whercatting opt seefion 72his mefdede 10 eeEenendgd e ANUAPNBNE SCEWPN out by
"the cutting out section 72, is nade to be corresponded to an opening
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of controlling nmethod for intéermttent conveying operation will be
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driven up-and-down in a vertical direction represented by an arrow r al ong
t he guibeowol um 91 in ' '

The 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




Fig.8, and a cutter 93 which is fixed to the drive nechanism92. In the
cutting out section 72, when the hologramrecording nedium3 is :
intermttently fed with the recordi ng medi um conveying section 71 to arrive
at a position where the hol ographic stereograminmage HS expos&tMskeh 2005
recorded onto the nmedium 3 which is3gbserved fromthe opening portion 85,
the drive mechani sm92 is vertically driven downward al ong t he

guide-col und caontr
t he cutti es&BfPé’?f ygrlcgp%r&ilpgr? %SP\%FL*:(%‘S’Q secC %gﬁ&.‘ rec 61%3}14 ar f| xed
to the drlve rrechanl sm92 is vertically driven dowwardly in a status

where a btoatding geedibmod wiichdsivbserved fremsthetopsaing E@Mﬁa@@ as% PHiRSanyi ng
with drive of the drive mechanism 92. As shown in Fig.7A the cutting

out - seck; RANAA MM UTedn, 3h SRe chifitigh@uBsddiRaeT 2 thiened
si ze at bfglgbeglgll }aqufgr%rfiﬁg nr?o | ographi c stner eogr am i ng;ge 23 Mar ch 2005 37

HS to be cut out, .correspondin rtion e eI on d hal
recor di a&vﬁéﬂp @SWhéﬁ I’rgvgﬂfﬂ?gé'r%éﬁer?%ﬂﬁq% th C;'J'E) nlsggeg)s;é
. pi ece of the hol ogram recordi ng nedi um ND. Then |n t he cuttl ng out sectl on

72, theagzinsve cmehdnsatiofddrson &5 bosd gn drbaserQ@meandd @htai positiencut t er
93 is pressed against a cutter insertion portion 95 bored on a base 94

posi ti. oeggegﬁ%ﬁdlpg%uh%no &fih Ei%}%fl'@ﬂ;h% SCORSM AP bROtHe! Qippirting a -

space forne e supp t|n ubstrates 78 and 79 and the S|de wal |
nol 33?5%#15’%‘%%5. ool an TR aly aitached to the b :3:235; e
portion ED in the cutter 93, the drive nmechanism 92 is verticall y driven
upward  al ongli hddgiomén ¢hé nnﬁz@ouhslmtlmnm rwhenftha cobout pigdeaidbet i on.
Therefore, in the cutting out section 72, the cutter 93 is vertically
driven Howgrdm recording medium MD are absorbingly attached to the blade edge
- 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__tached to the pieces of hologram recording medium MD is




acconpanying with drive of the drive nmechanism92. Thereafter, in the
cutting out section 72, when the drive nmechanism92 is vertically driven
upward by a predeterm ned position, the drive nechanism92 is

symetrical ly rotated by 180 degrees toward a direction indi c&t Margy200p
arrows in Fig.8, about the end potigg of the drive nechanism 92 defined
as an axle. Nanely, in the cutting out section 72, the drive nechani sm 92

is rotateg about d,symetrically with respect to the end portion
i ndi cat ecfﬂﬁ‘?/ot?gcxugslgg v EE as the drive nmechanism 92' indicated by a

dotted-line portion in Fig.8. Further, therein, the cu%er 83 is also
rotated by 180 Indbeecadting oubmpelagn @, whe Hrivet BErbabFmMgP2 J& BHVemnngedi ve
mechani sm 92, resulting in obtaining a status in which a blade edge portion

- ED.  abgahRionaf Yhabbmebiathe &dtien @oe shswal inhhk dihaesy ecartdiutq piede wh MD i s
23 March 2005 38 directed upward. In the cutting out-section 72, the drive

" tho. it dolasralt AT siediFae Mgy S, LS REREAER, 1Dl REHedun R \ 5"

fromthe hol ogramrecordi ng medium 3. The drive nechanism92 is |
- symet r ([iwl dsive onedhadisny 9233 sieymetdcally sotated by 180 degrees 18 MRestalys But:
"piece of hologramrecording nmediumM is absorbingly attached to the bl ade

edge poyﬁieﬁ. e ch ohhﬁq[ilEélat (dfNHolRgtarhefddopding2 mddiem MDOW abksdimgldi ng

medium 3 is intermttertly fed by~ he recording medium conveying section

i er cogRAPREY e Bissdlady EEBRPERIIMNIN A0 N6+ ChOMios it Eohay R

section 73 includes a guide rail 102 which is fixed to a c¢olum 101
pr ovi dediotvgrahe recqrding inmgglisnb St isaindensitteamtyafed bysthehrecerdingngledigina
directional portion is supported by and which is driven in a
. - 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




hori zontal direction shown by an arrowtin Figs.8 and 9 al ong the guide
rail, and an absorption attaching potion 104 which is fixed to the other
end of the |ongitudinal directional portion of the arm 103. The conveyi ng
" section 73 is fixedly positioned at a position where a centraf3 Mareh 2005
vertical direction of the absorption3attaching section 104 is coincide
~with that in a longitudinal direction of the cutter 93 at the cutting

portion 2 ﬂlrjngi (%ﬂ;?;ggﬂgi’ ¢95 N9risEE hi @RuBSantigy %@ﬁ?répﬁ(l)ft'ﬁorﬂbf ¥afoiming

di rection y an arrowt in Figs.8 and al ong the guide rail
102. In the_  conveying section. 73, the m 103 .is driyven unti]l tral
axl e in Rovéen 163}~ I8 theceomieysne tsﬁﬁtl%?’& ﬁll’f“dﬂe‘éff togcl?”ﬁﬁﬂér%%rrtelc@ﬁﬁr%4
‘horizontally noved, according 23 March 2005 . 39 to drive of the arm 103

ar ri vespyridi@ns MBt amidtalHaye coedr absqbetli by thé amrdilid ingnopaedi @ thes. 1 n
‘the conveying section 73, the piece of hol ogramrecordi ng nmedi um MD whi ch

have been absorbed. b erar IS {ount he..: LN ih@n 105

by rel e “&bBBﬂb‘Ef?/J;ﬁBpB&ef@%gﬁ%%% E{%Bg& ?’;fﬁrg(;r pﬁroﬁw@g;’lg'ﬁi %ﬁggﬁl?ﬂ;n 104.
Then, in the print produci n%ﬁppar‘at us 70, as :be|l ow nenti one% a single

" on a shattaching ppationc 104 m PEhem| dedthen PRt RrOdHENEOIRRATAYSpd% i 8% 105
with the filmretaining and supplying section 74, while the

. conveyipaeneMitthedeat §ia81d 3ni $ seétven pldseicefilm PR feyded in wopordbe of
hol ogram recordi ng nedi um MD onto the mounting portion 105. Further, the

onto  ametnynE Reeh B A BIRT e B 5By SHp ERGng PRI TH, PAEMIRE L,
the film opening and cl osing section 75. As shown I%Hg‘légn&&/ t he pi.ece of

‘hol ogr agenveydRgemHEYiRgli saetioD Jonveyddvey theeetorkany PieFes Ot i on 73
are nounted onto the nounting MI. Then, in the conveyi ngconveying section
73, - hologram recording medium MD onto 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




the arm 103 is driven in a horizontal direction along the guide rail 102 by
t he above-nentioned predeterm ned position. The conveying section 73 |ike
this conveys the piece of hologram recording nmedium MD absorbed by the
absorption attaching portion 104 under control of control sec23 ¥Mar¢gmdeos
~shown) to the nmounting portion 105. 4flhe conveying section 73 repeats such
activation by each tine the piece of recording nediumdesigned for MD are

cut out Balipiftth e pIAQRI 1B P12 in TRE6EbAiche agidglemheet of plange and

suppl yi ng-sectt retai'ns plural sheets of plastic filmPF." Then, the

filmretaining and supp]ying, section 74 23 Narch 2Q05 40 . retains phural
sheets offilp g%t becamesnthi hagf §12&¢ g&’&stylme‘}%alﬁng ﬂaaesuﬂ? 80§ Oi ?Jltc film
PF becones the half size. The filmretai ning and supplying section 74

mount s ffRmed R Besbrdedglisgiehdett of phisiit fitmf PF o6 thetnsowitingrpontiomg
portion 105 and drives the absorbed single sheet thereof by the initial

positio Th f.il myetailni S ' LA {4k : i sheet
From anbty Pfedrivel s afseiid SBlc SRR hERATTR YT ifiigf okichur TPhE
~control section, corresponding to that a piece ?f hol ogr am recorc{hng

medi um fibnbietaining wndi AEPPIYING se¢tiom 72 only, arsingle iwheets frgum ApRE they
plastic filmPF which is absorbed onto the mounting portion 105. The film

- et ai ni Rgaied sHEAR!of plastFeEliPE GAdET benttdli f capeaissctipey edrresponding one by
one supplying a sheet of plastic filmPF by each of sheets retained onto

s, R By FEOHR By S  chSeckarn, o,
o agaedhimale sheet of p n?'lcefﬂ%]%%tw%ficﬁ Pseal;siolrtr)g gltlt%it ienlgoglqgn
suppl yi tegmowetthisrsinigle sheet of plasti g
| - portion 105.

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




mount ed on the nmounting section 105 in a status where a single sheet of
plastic filmPF is folded in two, the filmopening and cl osing section 75
opens this sheet of plastic filmPF along the folding |ine under control
of a controlling section (not shown in the figures). Mre sped} March 2§05 as
shown in Fig.8, the filmopening and4¢l osing section 75 retains an end
portion opposite to the folding line of a top surface side of the plastic

filmPF \@ﬂv— | he ¢ ddnhie§inP sebf RO hibBR1dP Al thet her eby -
openi ng the &Ogif?ga?ﬁjrtnhw %323’5% hé] fgf'ﬁﬁg |?’%§P’j The]n, when thel

mounting MI and .the pi.ec f e hol ogram recor.din di 3 rch 2005
T ND ComrBga By e BRy B o ADes iz el AL PR oIS dHE A, he
"opened plastic filmPF, the filmopening and cl osing section 75 lets the

end por poatiombdf plasic filn iNFrd &% ndiave siatusawdieat e filmarapeniieg find metapeingng and
retaining section 75 folds the plastic filmPF along the folding line into

the origi . | G, : S Ao -3 ting M
and t e 25 3pHs (5P eIt kPR RSl thc fofg ugP AP Ao RRIAING SRR,
closing section 75 like this repeafs operation for peni ng and fol di ng the
“pl ast i c59ithat phe plagie dilm R spedvighes pihgs mauntingME and tgﬁdﬁ‘?@%ﬁ t he
nmounti ng portion 105, under control of a controlling section. The nounting

r et ai ni hglopramsieRptdinggnedio MiID76 retains plural - sheets of ~nounting M.
When the plastic filmPF nmounted on the nmounting portion 105 is opened by

the filmopem l.osi s AW 2 | WAL :
suppl yi ng secn;rﬁgnﬂ% o@gﬁﬁfg}gﬂﬁ%% lggase?te]?gmje sgﬁhg%]geéeﬁgsg?ﬁgﬁ%toﬂgﬂﬁount I ng
MI' whi ch has been absorbed from anmpng hol ed_m)uni]i ngs under %%nirol of
a’ cont PRENng@Enskialimg (hedtlastin ik RE hyeeachgimesyhenphe plasticdimy §ves the
single sheet thereof onto the nmounting section 105 in a state where this
si ngl e sieetedbdbn 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




- medi um MD and t he. nmounting MI between the

mounting MI is on. Then, the nounting retaining and supplying section 76
nmount st he absorbed single sheet of nmounting MI onto the nounting portion
105 and thereafter nove the absorbed sheet thereof to the ini t?@'Ma‘?QﬁE bsN-
The base retaining and supplying section 76 like this repeatedly provides’
t he retai ned nounti ngs one by one tog4phe nounting portion 105 by each tine
when the plastic film PF nounted on the nounting portion 105 is opened by

the fil qggq@k&ﬁ and cl osing section 75 under a controlling section (not -
shown in rch’ 2005 42 the figures). A laminating section 77 includes:
pressure-bonding rollers 112 and 11 whi ch pressure- bonds ul de by -
over | appi ng t heé Eﬁl@s@éwsmoagf%mc?m@%mmar Bﬂﬁ%gl\ﬁﬁ?%ﬁ%ﬁgén ting Ml
“between the plastic filmPF folded in two; a conveying base 114 for

conveyi Rghigh bpiteksuredsorls aveullapnadg H)h&)veli)]apfﬁfg ahe hsieogy arh helogeakinng
plastic filmPF folded in two

115 andoraapi BreARRORT 08 e Morkilfng, PLE SRLG P ARPHAIL BIMEPE Solled, 0L |

made by overl apping the pieces of recording nediumM and the pounting.
NI T bet iedwo; Heconeegting basend Pk foplcoaseying adulkamiadg by westlappingsthge
thereof. In the lamnating section 77, the bulk is conveyed, which is nade

by  oveplaRBidthdlbgrdth seesrdihg hakaima MIeand dhemnoealingn NP Bethdehethgount i ng
MI' sandw ched between the plastic filmPF folded in two is conveyed from

Lhe " TouAS AR LR 00Rg" Ul LSS0, DL MRy
T Rkt S 55 1, S TS0 R
arr ow vpressmegbogdiag epllers. 1 ; g
heat and pressure-bonds a bulk made by overlapping 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. And the pressure-bonding roller 113 is rotatably provided
ina rotational direction indicated by an arroww in Fig. 8 on a
supporting axle. The pressure-bonding rollers 112 and 113 Whosf£neYER2HéS NY
axes are mutually parallel are arranged so that the pressure-bondi ng '
surface is substantially nutually tggched. In the |lam nating section 77,

- when a bul k made by overlapping the pieces of hol ogramrecordi ng nedi um MD

and the 51 A% agAChE 6 tv%%‘?eal U%M%'.Dﬁie%ﬁ@?ﬁ@%%ahﬁ‘é’&%in%?ﬁédﬁﬁnt he

- -pieces of "hol'ogramrecordi ng ne an nting M, e

pressure-bonding rollers 112 and 113 are rotated under caontrql a
control | IMP @adt then meuning Md, ribg pisssuishonding qollsys H\??erapap%f:;}gj‘r? he

. pi eces of hol ogram recordi ng medium MD and the nounting MI sandw ched

bet weenrétatedoldddr corltidl BfRFcdmtclBdgisectivn. | 8 biksiUed-dinpbeidg madebpul k is
fed out toward a direction indicated by an arrow x in Figs. 8 and 9 to be

~provided tq the hgat rallers, 315 and 116,. | n e } i S I 77, the
heat | n Oy ag: 8% plefss HEChAbEr dstoRink Subdfion W Wig eDfoliBe 11
direction indicated by an arrowy in_ Fi % 8 and the. heating roller 116 is
r ot at abMT fsandwiched betwesar thenplastic diliom PF foldadiindwn iepressure-beudesht ed by
an arrow z therein. The heating rollers 115 and 116 are arranged, whose

- Suppor tThE LRIRSs FEEoliBRvAd Dairsetidiplrldicsad dyl &1 aoW winFigs.[B esdore- bonded
surfaces are substantially abutted. In the | am nating section 77, a bulk

reci om WpEdef do B e e LERABRBHED betvoen bl astic fiim Tolded in -
two. Thereafter, under control of a controlling section (not shown in the
" figures), thelthtwtlanpinpidng seatomrd, thecheating wiker dd Sasdotatablyfixed 1o heat ed
and . pressure-bonded,, which is nade by overl apping the pieces of hol ogram
. supporting axle in a rotating 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 conirolling 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.




recordi ng nmedium MD and the nounting MI sandw ched between plastic film
folded in two, resulting in producing a lamnated imge card IC. In the

| am nating section 77, the produced inmage card ICis fed out ifps stk ©98h50N
indicated by an arrow x in Figs. 8 and 9 by drive of rotation of the heat
rollers 115 and 116 to be exhausted44rom t he exhaustion section 117 to
out.side. 23 March 2005 44 The |am nating section 77 like this |am nates

“the pieces of hqieowrﬁiﬁhﬁﬁgoge@haﬁ_w@mmnl}@mﬂ]gtb@_mgmcie@g)fwol_mgmmt he
plastic filmPF to produce the inage card IC to discharge the inage card

| C for outside, by each . tine en a bul k 0} rl i i.eces of
hol og_ramr%@glulﬁ ¢ Wé‘&ll@l\ﬂﬁda R Wﬂg%ﬁﬁ?vﬁlgﬁ?ﬁ ﬁgni):’l?sﬁlbc film
PF folded in two to produce the inmage card IC to exhaust the inmage card IC
 for out predhuceuthddmageoaandolC 06 daschange tid imags eard &6 fonsutsidewby ieachhe

fi gures?. The print producing apparatus 70 like this cuts out the hol ogram
recor di ' .ch.is ot ] I 86RA 1 fGofdEgdicum
conveyi rﬁ%]ésrg\g##gnn;,%m%yﬂggghbgf Sﬁ%ﬂlﬁﬁ&ﬁg%hmé ??%‘%ﬁotg’?g’n‘?i %ﬂges HS wi Th the
.cutting out-section 72 to lamn each of the obt.ai Lece of recording
el SRS aHICHLD GRAVBeLYOVMENE DT petWReD bk PIoHCRH R BTeRatE n fvg 16

| ami nated one as the image card I C, As nentioned above, the print

. produci peodueatit unagd dand diCritd texifalyt thedimgeheatdolGgoanouteisier dindgr nedi um

3 by the recording nedium conveying section 71 so that a position where

recor ot FRHEA PR BMA S BRRATRioWTin b BBB, 7 cponds (o the o
O e ot e e i A S e gt
reéording medium 3 which is intermittently fed by the rc'c‘or&ing 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




exposed and recorded at an equal interval distance, the print producing
apparatus 70 may intermttently nove the recordi ng nmedi um conveyi ng
section 71 corresponded to this distance. However, ordinarily Mﬁer [.S. NO
guarantee that each of plural hol ographic stereogram i mages I—%s aéﬁﬁzhés-
positioned and 23 March 2005 45 recgsded at an equal interval distance
onto the hologramrecording nmedium 3. Therefore, any orientation for

deci di by : ; oD whi ch
eci di ng ’@C@%?St étﬁéa]é g\@gg]qn{é}éalpafggﬁ,%eoémﬁ%eg{r%ﬂaﬁp%éﬂrﬂﬁlgmﬂﬂdwm ic

is to be cu be provi to the produci ng apparatus 70.

Then, a first method of the prinpt produci ng sgﬁbeml 0 reads aut a £
di f fract i OieIEfIge a0 rATIGAl o%’rfaﬁi\ef: BE 4P n§OHEAR UM ¥ 1By W5 PIEFT e
produci ng apparatus 70, thereby detecting a position in which the

hol ogr apblspraief@eedag medhge MB whidx potebe andovtdusridde: pwvidedt the
position where the pieces of the hologramrecording nedium MD are cut out.

More specifically. the,. prj produci ng apparatus 70 includes a |ight
source mnéﬂr?ﬁlhf%ﬂgr?gpgga%tl%zé’hol ogram recordi ng nmedi um 3 capabl e of being
viewed fromthe opening portion 85 froma predeterm ned sition as a

. positioning sddenpr fisst metherl i heppsint i prieduAESeSYHem aﬁgc&adéf O%ofogr am
- recording nedium MD is cut out and e.g. a imaging device such as a CCD

-caner a. d#iffaclionTm4peCfufi 1 Rilpafath ltac&@iﬁ%mtﬁﬁm_es bei therprinti prodiicimge of
the hol ographic sterograminage HS by with illum nation light fromthe

por i onabpaia 70y or PR KB BOR ot B Wi O Hbloa i HER ottim 7 C0°

apparatus 70 detects that the hol ographic stereogramimage HS i s exposed
and recimage RBHtis expesethandgeeonded dor detaet Wmﬁ@wéléﬁ%gi“‘epcheﬁé?frfg‘evi ewed
fromthe opening portion _
" hologram recording medium MD are cut out. ‘
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




- recordi ng nedium

85. In addition, the print producing apparatus 70 detects that the

hol ographic stereogramimge HS i s exposed and recorded. Thereafter, the
print producing apparatus 70 stops drive of the recording ned'y cQ Lng
section 71 and 23 March 2005 46 activates drive of the cutting §k¥°€é§¥$on
+ 72 to cut out the recoding nedium dfgsigned for hologram 3 into a piece of
the hologramrecording nediumMD. In this way, the print producing system

100 d . i i i i
readge eéfalgfégﬁ B %gjlﬂﬁag)t)ut dbéi rfgzl fg?cmnagﬁtﬁer fsBddigy et digaam

ng capa both controlli'hg intermttent
. conveyi ng qperation of the recordin dium 3 and high acc ratﬁd:){.

posi ti onfleggacd ek helegmrinind EHP@‘%@galﬁh‘{’?ﬁgr%lfﬁ‘@‘?fggﬁlg FI-%@W(’H medi um MD
are cut out. By the way, in this first nethod, it is necessary that an edge

potion of then thiy aayaiv Friﬁt prahoisgsystage] 66 readsooutght edgdhpottidrsofxposed
and recorded onto the hol ogramrecording medium 3. Nanely, it becones

difficultsto.detect e | - e I @n: | of

ai  r acorBrCi Rl s it (BRI S Reor I BB ST IRREDY PRIk VN T
second nethod, the print producing system 100 exposes and recofrds

-I'i ne- shefpkethoeonttallispdptaamitient FORYHING PPCHHM pgﬁhfar%f:%émgam&%@ 3to0 each
of hol ographic stereograrn inmages HS with relative to in a |ongitudinal
directig@ aigh hﬁ;cbﬂitﬂgr POt ioadigi portch Whéke Wrepidde tbngtaddE@m .
stereograrn i nages are exposed and recorded onto the hol ogram recording

medi um 3 by.. the hol o Rhi eograrn producing apparatus 10.
Di ffraJFFB#IP%%&}BFI M@@ﬁ?ﬁ"fég{'i on inmage is read out by the print

produci ng apparatus 70 in a sanme manner as the first nethod. Thgreby, a
posi tion wherBy theeway) Bythip first methads dgis necessage thatanedeeRpider 9f they
recorded is detected and a cut out -

holographic stereogram image HS is bright, which 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




posi tion of the pieces of hologramrecording nedium MD i s determ ned. More
specifically, as shown in Fig.10A, the hol ographic stereogram 23 March 2005
47 produci ng apparatus 10 sequentially exposes and records ply§ﬁ%¥ h 5
hol ographi ¢ stereogram i mages denoted by HSn, HSn+l, HSn+2, .77 0 ) 3”8 '
el ongat ed hol ogram recording medium @7 In addition, as shown in Fig.10B
indentification |ines denoted by DLn, DLn+1, DLn+2, DLn+3, ... are

sequent i EnpOgSshraftd 16GREHSHIAIR; WRPDsdd Bnll Ale@BF RPPIGaB hEIRAFHIAE | MBges
denot ed §65H‘én, g +1r,' HSn+2, El. .. (l)mgt) tﬁeS hol I(%gré:ljm recgr d?ng r@glﬁ’%m 3.

Further, identification dots denot b 1,.,DDn+ +3, .. ..aS
i dent i f i SHIPOS AR pigRALCS, 83%%585€H lggﬂ’ ﬁ%&%f%mer?’ﬁﬂe‘ggg?lgaggﬁﬂi c
st ereogram i nages denoted by HSn, HSn+1l, HSn+2, .... On the other hand,
al t hougholugrashovevording pmediumpr duci ndgnamdditadys ad0 shoval uites Fag.10Bht
source for illumnating the pieces of the hologramrecording nedium 3,

each Whiyffbnitichl BHCdiddsC B PEP! TILACT i 3185 A &N DIRGBNG, . Sgeti on

such as mera, which serve’as a positioning section fot deciding a
positi.on where the pieces of the hol ogramrecoydi ng nmedium MD are cut out
‘as abov%ﬁWIan{e’éﬁP%efif%{‘?C@ﬁd_‘?qrgﬁﬁﬂ%ﬁn iltreﬁplqgréglﬁcﬁemogéarmm&ges
identification dot DD used for identification imge is reproduced by with

an il dencteti by MBghHSH-eM HEn+3, ghbnothe chdlegiamreasrdihg mbdiven rint i oned
reference light. This diffraction inmage is read out by the inmaging

section e - Ari i r 7 t By t
" hol ogr agﬂﬁgglét gd}/eélct)fgfir&g%o Shﬁ{zgs %ﬁé’%ﬁ ggp@?e}g a%irléglgmﬁgoﬁgmﬁie"%?ece of
t he hol ogram recording nedium 3 that is viewed fromthe openjn qQrtion
85, Theldeatificptionhdmagae e mxpesediusnd grecasdnd belyern alé@ehé]@g? 1Ct he

hol ographi ¢ stereograminmage HS i s exposed and

stereogram 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




recorded, drive of the recording medi um conveying section 71 is stopped and
23 March 2005 48 drive of the cutting out-section 72 is activated thereby

cutting out the exposed and recorded hol ographic stereogrami a
pi ece of hol ogram recordi ng nmedi um MD under control of a cont rg?ﬂﬁaéfé‘?srzﬁﬁs

(not shown in the figures). Thus, thg print producing system 100 exposes
and records the identification inmge onto the hol ogramrecordi ng nedium 3

by the h r@ph{C' i iR aPiRreby suitthe dhetheysipored 00
reads o,ut%lr if ragt?ugﬁﬁkﬁfnlggg%ﬁggh%ze)ﬁﬁtﬂgétig%rri rrggg frgorrlllthe h(ﬁgr am

recordin di um 3 by the rint producing ap atus 70. There t he
system 18@&?5@%6‘?’% g{ﬂpgfarﬂ 1¢ eﬁ?r"%&'ﬁ‘@eﬁnggeogg &5 BnPHFCt HE ]Hﬁ%gfﬁjﬂm
recording medium 3, resulting in being capable of high accurately deciding
a posi t fexorsdingr mddiempMDeandér tohtrgl afh a ceatroliisegtior dinomskbwar é dbe out
even when an edge portion of the .holographic stereogramimges HS is

dar k. Aﬁ ﬁpe%ée-rrenti oned, the print producing system 100 indicated as an
‘aspect 0P preferred enbodi nent of the present invention can high accurately
cut out a strip-like hologramrecording nmedium 3 in which plural -
hol ographi ¢ Ehu%edle aprintmgeaduging, sysiemcHG apXposepd88d 185F 95 e dBF ded by

-a predeterm ned size by each of the hol ographic stereograminages HS,

ef fici ejfenyificationh i&mgepﬁmsuhbqidlﬁﬁfhmlraédﬂding inhedif 3tbybdtehhslogeapshict aces,
and | ami nate each of the plural hol ographic stereogramimges HS with the

film PE . L hei . o :
singl o TsichRtaly PodlingruffySARIT00 CndiIEi Jhd IS BuEReR LIRS 2 ©
recordi ng nedium 3 designed for hol ogram can be c%ncel | e u%ng %he i mge

card | dmage ofridentitigatioe imags from the hologram recording medi y the
print producing apparatus 70. Thereby, the system 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




23 March 2005 49 efficiently produced. Such an-image card IC w il provide
nore entertainment to a user as an application to which a hol ographic
stereogramis applied. Further, the image card IC can be appl%gﬂﬁﬁd%§ﬂhge
back side surface with an adhesive |ayer. Thereby, the inage f -
be provided as an inmage seal in whicipthe holographic stereogramimages HS
are exposed and recorded. Such an inmage seal can be produced by attaching
one side ﬁynfaﬁe qgg§&¥ﬂdhesive doubl e-coated tape to the back surface of
t he inagg dPgUY @TORLY er, the print producing system 100 can use a film
to, which an adhesive layer is applied, beforehand and to which a peeling
nmount i ng ( papeSpchan imageecarddG Wlﬁlp@%ﬂ@c%’@ﬁ‘é&“%faém&eghﬁ %@ée'bﬁ)ggi te to
- the surface for protecting an observing surface in which the hol ographic
- ster eogigutidatRartdiiieh o Boradaphit sterepraledis dpplindch RBurtizere the fmagei nt

~ produci ng system 100 can produce an inmage seal in place of the imge card

IC. O course, in the case, needl ess to.say Y bch i's
previ ou%fir;(:i g@pF‘i"éd’%ﬁPBﬁﬁ‘?p‘f"g@t ﬂlﬁ i}fifﬂtﬁ] sﬁagissurg%reagﬁ@e? (%lr gdlkée%gﬁ r%@gl(r:ld
bond- pressure, when the hol ographic ster_eogr aminmage HS is, sandw ched by
f ol di ngTherebyl dbeiimagel cardFIGI oAy henprovidgings anninage,sealeimyych (1he -
present invention is not limted to the above-nentioned preferred

enbodi ”ﬁ%’l%igﬁéaéhiﬁrﬁe%giﬁ?ﬁqﬁm e9"18Y 426 Wxpoked agdhedordedt , Suchhas imagen
e

expl ain t he pi eces of "t he hol ogram recordi ng medi um MD are

over | apped over the nounti rovi ded by th [ B j.NJ and
suppl yi %?%EEWF%CQ‘EEW%%CMPH%%% %{# e’l(gf%g%%\éas eda%ﬂﬁe%%?\g and
pressure-bonding plastic filmPF. However, for exanple, the print producing
23 Mar ctap2@63he back surface of the image card IC.
Further, the print producing system 100 can use a film to. which an
adhesive layer is applied beforehand and to which a peeling mounting (paper) or
a peeling film is attached onto a surface opposite to the surface for protecting an

. observing surface in which the holographic stereogram image HS is exposed and

recorded. - In such a case, the print producing system 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
.hcating 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




- pi ece of S&6liedr/mbubawYdPIfgiuEe ANUMAIS

.. Therefore

50 apparatus 70 may not be provided with the nounting retaining and
supplying section 76, but may produce an inmage card IC by at | east

| am nating the pieces of the recording nediumMD with plasti CH‘I?M?E] PEP@/
heati ng and pressure-bonding. Here, the hol ographic stereogra fg'é i's
often based on a personalized inforggtion such as the above-nenti oned

I mging data D1 and conputer imge D2. Then, the construction can be

mai ntai n - ' ‘whis Gh: | | | tion
such as apgacy s ey dfbt B pRSVIRBURich 16E Bronfyils RAGRARG eI P
nmounting MI, originally, an inmage card Ig havin? a Iarger,siéf'than the
H16eby at feast 1amhabting By RIfEfSe card

ICis nade having rigidity or the like. In addition, as above-nentioned,
the hol ggr ane r gecurdinyy ARdinm VRS vﬁtht?l&ﬁcl aylei ®Fhsby udietingf emaded by
the filmbase 4, the photopol yner layer 5, and the cover sheet |ayer 6.

I n #he haol ogram recordi ng nmedium 3, the photopol yner |ayer 5
may be BE@%BH* PHﬂFE%e filmbase 4 and/or the cover sheet |ayer 6.
Accordingly, by lamnating plastic filmPF onto both side surfaces of the
pi ece of the Hsragrthen helographig ststcagrad image Hbeipiadten drasede onhdl ogr am
recordi ng nmedium MD, an effect can be obtained of not only protecting both

- of_the piA@nalzb@GaforititicH SAcRVARI e dboeehmdiionedr ihigsing datd M1 andor ds,

even an inmage card | C produced by |lam nating at | east the piece of

Tount nEORIP SOt T | 1 THes theteRs Gl cph M bRy pRAtBmRE0 the

hol ographic stereogramis applied as well as the inmage card | C produced by
over | apMBpn whicisthvae ¢ neqessorgidized information such as a picture-pattern or a .

. 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 ébtained 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




“appar at us

~section of

appor et Wiourid Wb (i lhtill [RLARR' 10 oA iNEICABA 1900 fitat WBA 111 M

pi eces of hol ogram recordi ng nedium MD and the mounting MI and |am nating
themw th plastic filmPF. Here, the print producing apparatus 70 may be

provided with no nounting retaining and supplying section 76.
apparatus 70 convey the piece of the cut out pieces of hol ogr%\%‘é‘b?‘ﬁ?%g

~medi um MD cut out by the cutting outSisection 72 onto the plastic filmPF

that is opened, closed and nounted onto the nounting section 105 by

conveyi Ng,isg&d ifn hodogranh SRboRlifly PiQREHY eVIEPNghd N@ePinfititMp tMIT amdnate
it. Further, the present |nvent|%n can be applied to not only a hol ographic

sterogram but al sq a hol ogram I , in the above-nentioned preferred
enbodi mﬁ]ﬂmlp?tl%&%%t]&giﬂsﬁcﬁ%’nﬁ%t t he hol ographi c stereogram produci ng
apparatus 10 produces a hol ographi c stereogram and the print producing
apparatus 70 pfeeludks ptiet fpmbdyciaghiappstatus Jlff aney nhgeprisided t wélhi mege card
| C. The present invention can be readily applied to a case in which a
hol ogr a ]'%’Bm%e LS d : L S0P, rd 4r28:1sPTH NborRieQdiyel N _
o trgtrallﬁégo%ﬁ(g%rggﬁmpgﬁ am %les't héﬁrh%m?%},) r?n St ze aObO\?g- nment i oned
preferred enbodi nent, it has been explained that ihe i nt producing
appar at #3ecr00f she 6H5 PPt Bieces £f Iaolggmjnere&ﬁnﬂng %%%rl\,%h &Ht REHYIEE"t he
recordi ng nmedi um conveyi ng section and the cutting out section 72, and if

necessawttiﬂﬁ aub nseeyiong 78 eciifco the? lawiv dilne BF ehporisisofienedt hdoseat mad hal f
the processing, may be provided as a single image cutting out

openi ng ‘an osli ng section e noun ning and supplying 23
March 2005, 52, section 76, the lamnating section 77, and if necessary,

 the traREsSEF-hend g pisse MD to laminate it.

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




- .certain

73, which corresponds to the latter half section of the processing, may be
provided as the other single |lam nating apparatus. In addition, in the
above-nentioned preferred enbodi nent, it has been explained t @Itéhe

hol ogr aphi ¢ st er eogr am produci ng apparatus 10, the fixation ﬁ L) 2905
apparatus 70, and the print producingpapparatus 70 are seperately
arranged. However, these aparatuses may be constructed as a single unit.

Al t hotiah . . ‘ ‘ . e _ =
R S e R R AT

_conbi nations are possible therein. It is therefore to be understood that

‘any  modi7Bs cubichnsouesponsls o dbe lalder baHessgliva phihe SHOsHwIRE. B ge

descri bed herein w thout departing fromthe scope of the present

i nvent i grovified asNaBIRr siiglboamindthe; gsmiresisi ng filmwas described in the
preferred enbodinments of the invention with reference to a plastic film

any ot her material... can applied sp as.to functio s a Jamnation, that
is, protecti 3$dltt1,9él, lﬂgf‘gg‘ﬁ%ﬁ’ f@egﬁg?%%é?%{?ﬁ? %B8§P§ﬁ?tagg?]ﬁ§¥be§§ternal
agents such as scratches, bending, water or the |like.. The sane can be

app! i edexplairted thap whe ihodpgrapbic stepergramwprashicing appastus é6; the Bxatierd

enbodi nent is nade of paper. It is possible, however, to apply other kinds

- of ' ' - hteRP05 53
0 Papeqr_e‘é%ssgfrlgﬁr{tpﬁMﬁE"_ﬂb,san@ﬁhé‘ pmun?fdm/chﬁgs%ﬁmw 70 2% MpeibieRp

Cl ai s produci ng apparatus for producting a print on which a -
o, "t ettt o HOMed b PERT abmr sy et mabhol) RERalRt " For
intermttently conveying a _ .
Although the invention has been described in its preferred 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.




strip-like hol ogram recordi ng medi um on whi ch plural hol ographic stereogram
i mges. or hol ogram i mages are exposed and recorded to; cutting out neans

for cutting out a region at |east including said hol ographic ster.eoqram
i mages or said hol ogram i mages exposed and. recorded, from saé‘?dhﬁb‘%bgﬁ’%fm

recording nediumintermttently convey by said recording nmedium

conveyi ng neans; positioning neans for determning a position where a piece
of said recoding nedium designed for ﬁz{iﬂghol ogramis cut out by said
cutting out neans; filmretaining nea r retaining plural pieces of
protecting filmfor protecting both sides of said piece of said hol ogram
recordi ng nmedium filmsupplying neans for supplying a single piece from
anong said plural pieces of said plastic filmretained by said film

- retaini ng reans 4 opgin P Fdichig Mipp&afitd ob! PRbGudingee | gristolaip dwhicl ve;
(0]

fil mopening and ctosing neans”f openi ng and closi'ng said single piece

of said protecting filmfolded in t | ong a folding.line b .0y fd] m
suppl yi ng h@i%g@PBUbﬁPF"é}Ef@@ HRpge BB\é\‘ﬁf‘?aIBﬁ,qur?Bl% ﬁa%ﬂ}?sﬁéﬁgﬁsl%%ﬂdggtdohg
and pressure-bonding neans for heating and pressure-bondi ng said piece of

sai d pl astth@a?pzimﬁsnttcdﬁﬁrismgan original status manner along said folding
line by said fil mopening and cl osi ng neans, wherein at |east said '

1m0 AR SRS, s oD BEAGHEM comcmpo
T O e halam el aoadRe e oo b L ch SR S5O e
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




opened along said folding line by said fil mopening and Closing'neans. 3.
The print producing apparatus according to claim1, further conprising:..
mounting retaining nmeans for retaining plural sheets of nounti ;an
suppl yi ng neans for supplying one of said plural sheets of nndﬂ?ﬁﬁﬂgbggx%y
one onto one of said protecting filn1§ﬁened along said folding |line by
said film opening and cl osi ng neans; erein said heating and

pressur e- bondi ng_neans heats and pressure-bonds said | astic fi g
‘said fol ding Iindegyingang PMSWGFJEW%:%&HGW g%‘i ﬁ%ﬂt}%ﬁ’é@ msgre-@?r@fé’
plastic filmis folded into an original status, wherein said plastic film

sandwi ches saii pieveust sagl plastic diien Hylded th haserigmab stategy meames aong saidi
piece of said hologramrecording medium 4. The print producing apparatus

accordi ng.t,0.cl gi f F ST 0y . | S i
£ ant er ol i b it Ml SPERIAE A0F clodiPneahs, CanRRASl Bast s2ld
by said cutting means onto said nmounting provided by, said nounting
suppl yi nghotegremrecondingf mediwm s sandwichgdrby saidplasdie %ﬁBng said folding
line by said fil mopening and cl osing means. 23 March 2005 . 55 5. The
print proguci ngmeﬁﬁiﬁtwgdﬁ@iﬁg:@pagath@ aét&iding to vhamel nustlied cpagrisingi ng

an

means conprises: light "source s for illumnating said hol ogram
recording mediuyminterm ttent. su ' ' r.ai ik
Suppl ying  meantaHSHIBRGRAER tofdPRH ik RO EE Sl HREE OF sARE i Reram,
diffraction inage reproduced by illumnating light fromsaid |ight source
means; ‘anteceailihg mediwmrayt oadibyrsadd spiting meassrontio one i satd preteg 1@&5@!’% ng

| opened along said folding line by said film opening and closing means.

3. The print producing apparatus 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.




operation of said hologramrecording nmediumis controlled according to a
result of reading-out of said diffraction inmage by said i magi ng neans. 6.
The print produci ng apparatus according to claimb5, wherein sagjd., i i
means reads out an edge portion of said diffraction image of gﬁwarcrﬁa%&g.
hol ographi c stereograminage or said hajgogram i mage reproduced by said
illTumnating light fromsaid light source neans. 7. The print producing

di wh d
and-r ocor detr 1 or et B BFEhi A0 ('*w%q%gﬁlé%ﬁtl' PG, o | nhgos

-or each of hol ogramimges on said hologram recording mediumin a
| ongi t udi nal di r esaid positionsieg theans @odiprisesedi um  and sai d i nagi ng neans
reads out said diffraction imuges of said identification inage reproduced

by illumnation Iighty lﬁhfrgo?ﬁ‘béi \,\,E%E t‘é?uﬂﬁ?]m@ﬁﬁﬁssal@ hélEeii Yecerdifipici ng

apparatus according t alm 7/ erein sal tlflcatlon image is

formed in a |ine-shaped or dot haped n . .23 h 2005..56 rint
produci ng met hodn¢@HIHABERILEN iy {Tg BWn?Q:’ﬁ %FCF?B - Bligm éPBP@dEgam
i mge or a hol ogram-image is exposed and recorded to, the nethod

conprising the muddmvirew #iothe isitionfardn ttently conveying a strip-like
hol ogram recordi ng nmediumin which plural hol ographic stereogramimges or

Oy L ges (21, SHRBREE Rt FGCRAHEE oB0S ARG A ipkb ety

reg| on including said raminages or s ol ogram

i mages exposed and recor ded fromsaid _ hol ogram recor(fii ng medi um
intermittently Hbwwminaing light from said light source means; an ‘ -

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.




supplying a single piece of said protecting filmfromanong said plural
pi eces for both protecting sides while said single piece is folded in two;

opening said single piece of said protecting filmfolded int 0
folding |ine; and heating and pressure-bondi ng said piece of \;\gﬁ @3'392805-

protecting filmfolded into an originggstatus manner al ong said folding
line, wherein at |east said hologramrecording nediumis sandw ched by

ner el n sar &t cot SuntiGedleReeDladf RPRURRES Bof BRSPE I IRESARE ©

si-ngl e sheet of said protecti ng} fil mopened along said foldi ngi line, 11.
The print pstecogran imsageoor abologtanyimage inexpasediand resordashis, itbe methad

steps of: supplying one of plural sheets of nountings one by one onto one

" of said Q{o%r@qgg}r]gghg%ngon gplng said folding l'ine; and 23 March 2005

57 heating a ssure- ng said protecting filmalong said fol ding
line while said, protecti filmis fol ded .int n original .status.. wherein
said nounting M@W&é@t& CONVEYIRG )ﬁtHB‘IQFFdC}QPngeEeé:OB‘flmgailﬁeq‘]B%g‘Pam
recordi ng nmedi um are sandwi ched with said protecting film 12. The print

pr oduci ng wisichoslussicholigraphie steadogrdm, irthagésher Imdograins iinpges haresexposetl:
transferring each of cut out pieces of said hologramrecordi ng nedium onto
said muntahﬁ%?éﬂ\ékded s on-one of said protecting filmopened along said
folding |ine. . A’lam nating apparatus for lamnating with protecting

fil ma hol ogram . . ) ) )
$o9 positioning and cutting out a region including said holographic:

stereogram images 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




recordi ng medi um on whi ch a hol ographic stereograminmage or a hol ogram
i mage is exposed and recorded to, the apparatus conprising: retaining neans

for retaining plural pieces of said protecting film supplyi
suppl ying one by one said plural pieces of said protecting f%ﬂ%ﬁ&i?h@%
by said filmretaining means folded in $%o; film opening and cl osi ng neans

for opening or folding, along a folding line, a single sheet of said
~protecting filmupplied and folded in twd; and heat and pressure-bonding

card fol ding | NARARR Rl FREWGS MRS, SR hroBbRRE LIRS AI0hE et JRienc g
5 0 prot S5 RETF %a%&ﬁfafﬁﬁﬁlﬁﬁg%ﬂ%ﬁlﬁéﬁﬁgﬁéﬁﬁ %ﬁ%@@?ﬁ;%‘%fﬁ?ﬁdﬁ
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- S - i na ¢ tina:
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- said nounting retained by said retaining means onto a single sheet of said
protecti ng’er gq.el;h pened along said folding line bybsaid_d film opeﬂi ng andOI

o e oS e P Bl apot SRS aro e ot

said folding line of said  protecting filmMby said filmopening and cl| osing
means, wheRE} sai gpguﬁég@ﬂqrﬂglded s on o%e of said %rotectmg film oli))ened %long 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:




provi ded on a single piece of said protecting film by said nounting
supplying neans and said hol ogram recordi ng nmedi um are sandw ched by said
protecting film 16. The |am nating apparatus according to clgé 15
further conprising: transferring neans for transferring a pie reh 2005
hol ogram recording nediumto said nounf8ng provided by said nounting
suppl ying neans onto a sheet of said protecting film opened along said
folding line by said film opening and cl osing nmeans. 17. A lam nating

ol ograpni ¢ ot SRESLEE BIGRS B lTEAMEE REES'CH SAg KRR b URE O,
B . TV
Foi'aing | oRenitpidfodhgbiedns ol LTl g™ ' Slppl o0 Fol ded in
Tolding Mone imedaginaRng pgerans ehEorfing B ol e durthelramas itk am
et hod accor di FUaitg RIS B i PasRbSher sl ineunhesaid | ¢ ans r 1 ng
rotect ing 11 FOUIE SUPBIANE R EATolas FEPH VIR OB5.bYTREC A PRl Fheethod
accorldi m‘:]cotl“%euC %;orﬂnltZﬁg ];gt%}ri]eecf b§osg? irgtia?r?intghreneans 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:




steps of. supplying one of said plural sheets of nounting one by one onto
one of said protecting filmopened along said folding Iine; and heating
and pressure-bonding said protecting filmalong said folding i i

said protecting filmis folded into an original status, mherei?hggvgnbbss-
protecting filmsandw ches said suppliefl9nmounting 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 of said

protecting i1 SEpoARE e ATbAs s gifar Bioced Ot'satd REG ARG A fBlaPte’
produci ngigpgparatus of a print producing systemis provided wth a
recordi ng nmedi um conveyi ng section (71) which intermttently conveys a

- SLr Pl ke ol QR SOanS P9 IRAGUE). oTafH AP SULyEEHL ARyt
 Ster cogr anP A BRI g T om a hol ogram feordi ng medi um afi1m
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Che. PF whiich 112 SHoRrE o sGBS WheREIoER oG Shoti: dplograecgr digemeniog
mount i ng Eseggﬂc{]viipc%ea%%r st ICi)ll)(/)itencging 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. 7
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.




: ~section (76) which one by one provi des plural sheets of nountings, and a
| am nating section (77) which |lannates the recordlng medi um pi ece for

| ‘hol ogram and the nounting with the PF. _ 23 March 2005
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~ ABSTRACT

: | A print producing apparatus of a print producing system:is provided
with a recording medium conveying section (71) which intermittently conveys a
strip-like hologram recofding medium (3), -a cutting out section (72) which
cuts out, as a ﬁiece of hologram recording medium, a predetermined region of
the recording medium that includes at least a piece of a holographic stereogram
image or a hologram from a hologram recording medium, a film retaining
“section and a film supplying section (74) which one by one provides plural
sheets of protecting film PF whicﬁ are retained, a film opening and closing -
section (75) which opens and folds a single sheet of the PF which has been
folded in two along a folding line of the PF, a mounting retaining and supplying:
section (76) which one by one provides -plural' sheets of mountings, and a
Jammating section (77) which laminates the reéording medium piece for

hologram and the mounting with the PF.




