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SPECIFICATION
TITLE OF THE INVENTION
IMAGE RECORDING APPARATUS AND HOLOGRAPHIC RECORDING
MEDIUM CARTRIDGE

BACKGROUND OF THE INVENTION
Techmcal Fleld
| The present mventron relates to an nnage recordmg apparatus for creatmg a
__holographlc stereogram recorded so that a photographed rmage or a computer- o
. generated 1mage can 1 be observed three-drmensronally |
| Descnptlon of Related Art |

. To create a holographlc stereogram, for example, a subject is photographed I-
from different observation points to generate many in_lages as original pictures. The_se
images are seduentially recorded as strip or dot element holograms on .a sirrgle
~ holographic recording medium. |

-For example, FIG. 1 shows a holographic stereogram having parallax

information in a cross direction only. | A subject 90 is sequentially photographed
crosswise from different observation points to generate a plurality of ongmal p1ctures
.9 lato 91e. Animage recording apparatus sequentially records these ongmal p1ctures
as element holograms in strips on a-holographlc recording medlum 92.

Image information is obtained by sequentially photographing from different
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observation points along a cross direction and is sequentially recorded crosswise as
element holograms in strips. When an observer views this holographlc stereogram-

with both eyes, right and left eyes accept shghtly different 2-D i nnages respectxvely

| ThlS causes the observer to feel parallax, reproducing a 3-D i 11nage

FIG. 2 shows a configuration example of a printer for creating such a

holographie stereogram (hereafter referred.to as a holographic' steree'gram printer)..

FIG.2(A)isa top view of an entire optical system fora holograph1c stereo gram pnnter R

100. FIG. 2(B) isa 51de view of an obJect llght portlon of the optical system
The holographlc stereogram printer 100 captures many m1age data elements by |

CTOSSWise photog_raphmg a real ob_lec.t from different observatlon pomts. Processed

| image data includes renderirtg images such as a plurality of CAD (C'omp'uter Aided

Design) or CG (Computer Graphics) images created by - sequentially pfoviding-

parallaxes crossWise. Based on the processed image data, the holographic stereogram

pﬁnter 100 drives an LCD (Liquid Crystal Display). 108. Each image data is-

sequentially recorded as a hologram strip on a holographic recording medium 112 for
creating a holographic stereogram.
- Actually, in this holographic stereogram printer 100, a separately provided

system control section drives an LCD 108 based on one of a plurality of generated

.image data. The LCD 108 displays an image based on the image data. At this time,

the system control section sends a control signal to a shutter 114 to openit. A laser

beam L10 generated from a laser light source 101 enters a spatial filter 104 via the
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shutter 114, a half mirror 102, and a mirror 103, sequentially.

This laser beam L11 is enlarged by the spatial filter 104 and é collimatbr lens
105. The.beam 1s transmitted throﬁgh the LCD '10.8 and is c0nvéﬂed.to. projection
light corresponding to an im'age displayed on t'}.le. LCD 108. The beam then enters a
cylindrical leﬁé 107 viaa conde;lisihg- lens 106 The beam is érdsswise condensed by

the cylmdncal lens 107, and then enters a holo graphlc recording medlum 112 mountcd _

-on an electnc stage 113.

* ‘When the laser beam is applie'd to the hdlographic reéording medium 112, the
laser beam L12 reﬂecfed on the half mirror 102 is transmitted through the cylindrical

lens 109 the colhmator lens 110 and a mnror 111 in order. As reference hght the

laser beam enters ata specified angle from the rear side of the holographic recording

.-medmm 112. In this case, an optical path length of the reference_hght is specified so .

that it becomes approximately the same as an optical path length of a laser beam

(hereafter referred to as an object light) which passes the half mirror 102 and then the -

mirror 103 and enters the holographic recording medium 112.

The holographic stereogram printer 100 canlet the objéct light (projection light)

and the reference light interfere with each other on a recording surface of the

| hoiographic recording medium 112. Consequently, an image' displayed on the LCD-

108 can be recorded as an interference pattern in strips on the holographic recording

medium 112.

When the image has been recorded in this holographic stereogram printer 100
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thereafter, the system control section drives the shutter 114 to block the laser beam
L10 generated from the laser light source 101. The LCD 108 is also stopped. Under
control of .th_e system control sectiorl, the electric stage | 113 is driven to feed the
holographic recording mediurrl 112 for the width of one hologram strip in the direction |
of an 2 arrorv b'. | | -

Under control of the system control sectlon thereafter the LCD 108 is driven

to display an image based on the succeedmg unage data: Then, the system control

-section opens the shutter 1 14 to record the i unage dlsplayed on the LCD 108 onto the -
__holographlc recordmg medium 112 After that the s1m11ar operatlon is repeated

‘successively. -

Hence, the.holographi'c stereogram print_er 100 can successively record images

- in strips onto the holographic recording medium 112 based on image dataina supplied

| parallax image sequerrce. This can provide a desired holographic stereogram.

The above-mentioned holographic stereogram printer 'needs'mear'l_s for holdirrg
and transferring a holographic recording medium. Such means must. cemplet_ely fix

the holographic recording medium during exposure, cause no vibration as small as a

~ wavelength, fast transfer the medium and leave no vibration after a stop. However, it

takes approximately 2 seconds for the electric stage 113 of the holographic stereogram
printer 100 until a vibration attenuates after the transfer. When this electric stage 103
1s used to transfer the medium each time a hologram strip is formed, it will take a very

long time until one holographic stereogram is completed.



An examination was cbnducte_d concerning holding and transfer means capable
of suppressing a vibration of the hologfaphic'recording medium. Instead of the above-
mentioned electric stage 113, a method has been devis.e.d to loéd a long holqgraphic
recording medium b_etw'éen' two.'parall.el'follers, usea torsidn coil épring or the like to
proﬁde a giveﬁ _tensic.)n. for .supyl)ort, and irradiate obj ect light by pressing 6ptica1_parts
against a bridge betwéen t}ie; two parallel _rollers. This configuration can decrease the
tii_ne for attenuating the Qibrﬁtio_n aﬁer tﬁe tfénéfei’ to a quarter or less. ﬁowever, the-réj : | _
is a-problem of comblicating the mechanism fof allowing t_hé _torsiOn coil spring td |
_ étably generate a given force. - o B
As with a cor_iventional priﬁter'. or pn'i;ting ap[;aratus, it is possible to easily .
~ generate a given torque without using a torsion coil springlby always rotating .a slip
' rﬁaterial reversely and transmitting ﬁ motor drive t§ one of parallel rollers. Since the

motor rotates even during exposure of the hologram, this rotation generates an
unnecessary .vibration, deteriorating the image quélity..
Applymg an excess tension to such a film material in the longer direction easily
ripples the film surface and prevents the film from being parallelized. This caused an
~ image to be distorted or to lose uniformity.
- When a holding method is used to cause a large stress difference between the
.longer and shorter directions, double refraction occurs on a base film or a cover film.
This also could cause image deterioration. When the medium is pressed against a

glass, a dust particle enters to lift the exposéd portion. This also ripples the film and
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gives a disadvantageous effect on the mmage.

BRIEF SUMMARY OF THE INVENTION
It is an object of the pres_ent invention to proVide_ an image recording apparatus
which can simply and reliably preiient a holographic recording 1nedinrn from vibrating, -

Itis also an object of the present mventlon to provrde a holographic recordmg medmm.

_ cartndge which can protect the holographrc recordmg 1ned1u1n agamst external dust-

and the like.

F or solvmg the above problems an 1mage recordmg apparatus accordmg to the

- presentinvention nradrates Ob_] ect hght to one s1de ofa holographrc recordmg medium
- and reference hght to the other s1de thereof and successrvely recordmg each i imagein
-a parallax image sequence as an element ‘hologram on the holographlc recordmg

_ medmm, and comprises: transfer means for transferring the holographic recording

medium; and medium retaining means for retaining an exposure portion vicinity of the.

. holographic recording medium transferred by the transfer means by using two

members each having an cutout for transmitting the object light or the reference light.

- In this image recording apparatus, the medium retaining means holds the

holographic recording medium in the thickness direction near the eyrposure portion.

For doing so, the medium retaining means uses a contact melnBer.touching the
holographic recording medium and a presser plate member letting the holographic

recording medium closely contact with this contact member. Accordingly, it is



possible to suppress vibration generated on the holographic recording medium during
exposure., |
For Solving the above problems, a holOgrap_hic. recording medium cartridge
attached to an image recerdﬁ_lg ap_pafat_us uses a holographic rec_erding med_iuin to
sequentiaily record, ae an element hoiogl"mn; an interference paftern generated from
an object light p"rocessed by image -1ﬁodu1aﬁon based on eacii image ih a parallax
Image sequence and a reference hght havmg coherence to this.object hght The
~ cartridge mtegrates. | a shadmg container wmdmg the contmuous holographm' |
' recdi'ding mediuni round a rotatxvely contained shaft and shading external light; and
| medmm retaining means for retalmng an exposure portlon v1c1n1ty of'the holographlc'
~1'ecordmg medmm pulled out of a feeding opemng in the shadmg container by usmg . E
' two members each havmg an cutout for transmitting the object light or the reference
| light.
| This holographic recording medium 'cartridge' can prevent the holographic
recordmg medium from being exposed outward up to the medium retaining means and
protect it against external dust and the 11ke |
As will be clearly understood from the above description, the image recording
apparatus according to the present mventlon can sufficiently suppress v1brat10n during
a recording operation on an holographm recording medium. This enables accurate
recording and improve the diffraction efficiency during reproduction, generating a

bright and clear holographic stereogram. The film flatness is maintained well,



preventing an image from being distorted.
It is possible to greatly reduce wait time until the v;'brgtion-att_enuafes after the
holographic_. recording medium is .transfe_n'ed. Accordingly, it is possible to greatly
: shorten process time when the holographié rlecording. medium is transferred for
creating a holographic stex_‘eogrém each time one hologram strip 1s recbrded.

The holographic recording niedi-um cartridge according to the present invention

improves maintainébility and prevents lifting and image quality_degl'adaﬁon_'due toa-

dust particl_eéntefed _b_etween the holographic recording medium and a contact .

member:; -

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
FIG. 1 illustrates how to create a holographic stereogram;
F IG. 2 schematically shows an optical system for a conventional holographic

stereogram creation apparatus;

FIG. 3 shows a configuration example of a holographic stereogram- printer

system;
FIG. 4 shows an example of an optical system for a holographic stereogram

printer;

FIG. 5 is a sectional view of an example of a holographic recording medium;

FIG. 6 shows a sensitization prdcess for photopolymer;

FIG. 7 shows a configuration example in the vicinity of a printer head;



FIG. 8 is an enlarged view in the vicinity of an intermittent feed rollef for the
printer head; | |

FIG. 9 éxplains an adjustiible spe_ed drive of a stepping motor;

FIG. 10 shows another conﬁguration example in the v1c1mty of a printer head

FIG. 11 shows an example ofa holographic recording medlum cartridge; and

F IG_. 12 shows another example of aholographi_c recordmg medium cartnd_ge.

B DETAILED DESCRIPTION OF THE INVENTION
| Embodiments of the present invention will be described in further detail w1th. |
reference to the accoxiipanymg drawmgs. ’_I'he present invention is not limited to the | |
| following examples. Itis furthér understood by those skilled in the art that various
: chainges and modifications may be made in the present invention without departing
from the spirit and scope thereof.
* First, the folldwing provides an outline of a holographic stereogram-printer -
~ system to which the present invention is applied. FIG. 3 shows .a configuration of a
hologl'a;iinic stereogram printer system 20.
The holographic sfereogram printer system 20 comprises a data processing .'
section 21, a control computer 22, and a holographic stei'eogram printer 23; |
| A paraillax image sequeilce pickup apparatus 26 outputs image data for a
plurality of images. These images are generated by crosswise photographing a real

object from a plurality of observation points. To generate these images, for example,



a multi-lens camera is used to photograph a plurality of pictures at a time.
Altemnatively, a mobile camera is used to phdtograph a plurality of pictures
successively. As .ano_ther method, a computer 27 outputs image data by creating a
plurality of rendering images by croésWise prmridiixg parallaxes succéssively. Based
on the above-mentxoned 1mage data, the data processmg section 21 generates a
| parallax 1mage sequcncc Dl1. Ani image processor24 applies spemfied hologram image

pr-ocessmg to respechve-lmage data in the parallax :mage sequence D1 ana generates -

hologram i nnage data D2. The data is temporanly stored ina storage device 25 such-_ -

as memory or ahard dasc | | |
Durmg a sncceedmg exposure operanon, the data processmg sectmn 21
seciuenhally reads image data from the parallax image sequence storcd in the storage .
device 25. The data processing section 21 séquentlélly sénds the read image data D3
to the conti'ol_computer 22. | |
- During the 'exposm"e operation, the control computer 22 provides control to- |
dri‘;e a shutter 32, an LCD 37, a printer héad (not shown), and the like in the
holographic Steredgrmn printer 23 based on each image data D3 in the parallax image
sequence supplied from the data processmg section 21. |
FIG. 4 shows a conﬁgllfaﬁon of the holographic stereogram pflnter 23. The
"mutually corrc#ponding parts in FIGS. 3 and 4 are designated by the same reference
numerals. FIG. 4 (A) is a top view of the entire optical system for the holographic

stereogram printer 23. FIG. 4 (B)is a side view of an object light portion in the optical
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system for the holographic stereogram printer 23. The holographic stereogram printer
23 drives the LCD 37 based on the image data D4 supplied from the control computer
22, _Based on the image data D4, respective images are sequentially recorded as
hologram strips. or1 the holographic recording medium 10 to create a holographic |
stereogram. - B i | | |

More speciﬁcall'y, the holographic stereogram printer dn'ves the LCD 37 basecl
- on one piece of i unage data D4 supplied from the control computer 22. The LCD 37 |
drsplays an nnage based on the i 1mage data D4 At the same time, the control computer R
22 sends a control srgnal S1 to the shutter 32 to open it. ‘When the shutter opens a
| laser beam L1 from a laser light source 31 passes a shutter 32 2 half mirror 33 and
. a mirror 34 and then enters a spatral filter 35. | |

This laser beam 1s enlarged by the spatial filter 35 and a collimator lens 36.
After transmitted through the LCD 37, the beam is converted to the projeetion light |
corresponding to the image displayed on the LCD 37.. The beam enters a cylindrical
- lens 39 via a condensing lens 38. The beam is crosswise eompressecl by the cylindrical
lens 39. Then, the beam is irradiated to the holographic recording medium 10
mounted on the printer head 50.

When the laser beam is applied to the holographic recording medium 10, the
. .laser beam reflected on the half mirror 33 is trausmitted through the cylindrical lens
40, the collimator lens 41, and a mirror 42 in order. As reference light L4, the laser

- beam enters at a specified angle from the rear side of the holographic recording

11



- medium 10. In this case, an optical path length of the reference light L4 1s specified
sothatit bec_oxﬁes approximately the _sélhe aé an optical path length of a laser bearln.LIS
(hereafter ref_erréd to as an object light) which passes the half mirror 33 and then the |
inirror 34 and enters the h'olograﬁhic fecording medium 10. |
| The holographic stereogram printer 23 can let the ébj ect light (projection light)
L3 and the rgfefence light L4 interfere wnh each other on a recording s_uffade ofthe
hblographic; reﬁbrding medium 10. lC'onsequently, an image displaYed. on the LCD 37
can be recorded as an interference pattern in stﬁps on tlie hdlographic record_ihg E ‘
' medium 10. - | . |
When the imaée_ has been re_cdfded in tlﬁs holographic 'Stereo'gfa}n printer-' 23
thereafter, thé control computer 22 drives the sﬁuttér 32 to block tile laser beam L1 |
- geﬁerated fr01ﬁ the laser light source. 31. The LCD 37 is also stopped. Under control - -
of the control compﬁfer 22, the printer head 50 is driven to feed the holographic
- recording medium 10 for the width of one hologram strii). : |
Under control of the control computer 22 thereafter; the LCD 37 is drivento
display an image based on thé succeeding image data D4. Then, the control bomputer
22 provides control to open the shutter 32 to record the image displayed on ﬁe LCD
37 onto the holographic recording medium 10. After that, the similar operatioi_l 1S

repeated successively.

Hence, the hologfaphic stereogram printer 23 can successively record images

12



| iﬁ strips énto the holographic recording medium 10 based on image data in a supplied
parallax image sequence. This can provide a desired holographic stereogram.
o Deséﬁbcd below 1s the hologréphic recording medium 10 used for the |
holographic stgreogrém brinter systéﬁ,
| | The holographic recording medium 10 c'ompri-s-es. a tape-shaped base 11 on
which a photopblymér hélégram recérding layer 12 is formed. ”Fur_'ther, a protective
| lay”er 13 is applied to the hologram recording layer 12 td forfn a so-_calle.&: ﬂhﬁ-applied_
- fécord_in_g inéd_iuni. The photosensiti\.ré hologram :ecordiﬁg layéf 12 écéording td the )
embodiment is manufactured by Du Pont under the product ﬁlame bhd'NI-DEX. Unde;' :
_ | an unexp'os'ed céﬁdition, the refractive index is '_ 1.487. The film | th.ic_k'nes:s .is
i approximately 20 um o
| As shown in FIG. 6 (A), monorﬁer M initially disperses in the matrix polymer
evenly. As shown in FIG. 6 (B), by contrast, the monomer Ml 18 ﬁol&merized at
exposed locations when light La with the power of approximately 10 to. 400 l_nJ/cr-n2
~..1s irradiated. As the polymerization proceeds,-_the'mon'omer M moves from the
circumference to change densities of the monomer M depending on locaﬁoﬁs, thus
causing refractive index modulation. Thereaﬂ:er,_ as shown in FIG. 6 (C), ultraviolet
or visible light Lb with the power of apﬁroximately 1;000 mlJ/cm? is irradiated to the
.entire surface to complete polymerization of the monomer M. As mentioned above,
- the refractive index for photopolymer varies with incident light. Itis 'possible to reéord

an interference pattern due to interference between the reference light and the object
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light as refractive index variations.

- The holographic recording medium_ 10 using such photopolymer requires no
special devel.opment after the exposure. A simpliﬁed configuration is available forthe -
holographic stereogram printer 23 prov1ded w1th the holographlc recordmg medmm
10 whlch employs the photopolymer for exposed portlons |

In the holographic stereogram prmter 23, it may be pr_e.ferable.to pro_vide, S.ay?' .

~ aone-dimensional diffusef panelh(not shown) just in front of the .holographie recording -

.' medium 10 -along an optical peth for the object light. In this conﬁgui'etion, the
cylindn'cal lens 39 of the ooject Hgnt optieai system erosswise convefges lighf which .
then is transmitted through the one-dlmensmnal d1ffuser panel The light is then one- |
" dimensionally diffused in a longer d1rect10n of the stnp-form element hologram and
is irradiated to the holographic recordmg medium 10. When the holographlc
stereogram printer 23 is conﬁgured hke this, a holographic stereogram to be created
can sufficiently ensure an angle of field in a longitudinal direction.

.W_l'n'le tne holographic stereogram printer 23 exposes the holographic recording - -
medium 10, the medium is pléced ina cartridge container 71 as shown in FIG. 7. The
medium is mounted as a film cartridge 70 on the printer head 50 which operates under

control of the control computer 22

The printer head 50 holds and transfers the holographic recording medium 10.

A shaft is used to rotatively support a roller 72 in the film cartridge 70 mounted on a

specified position. The holographic recording medium 10 pulled out of the film

14



cartridge 70 is held between a pair of intermittent feed rollers 73A and 73B. This
mechanism allows the holographic recording medium 10 to Be placed at a speciﬁed.
exposure position perpendlcular to an object light axis. |
Ofa palr of i 1nterm1ttent feed rollers 73A and 73B, the intermittent feed roller -
.'73A 18 d1rectly connected to a stepping motor 53 as shown m FIG 8. The steppmg |
- .motor 53 is controlled by the control computer 22. Based ona control signal supphed o
_ﬁom the control computer 22, the steppmg motor rotatlvely dnves the intermittent
feed roller 73A each time one element hologram has been exposed The roller is |
B dnyen_mtenmttently at a specified angle in the dlrecnon of an arrow "a" in FIG. 7.
' Acc0rdingly, the holog_raphic recording medium 10 held between a pair of’ intermitrent '
. feed'rollers 73A and 73B is advanced intemliftently for the element hologram width
in the direction of an arrow "b" each time one element hologram has been exposed.
.'A contact member (slit head) 76 A is provided prior toa pairl of intermittent feed
rollers 73 A and 73B near an exposure position Plon the side of the reference light14.
The slit head is made of a rigid body such ae magnetic iron and is provided with a slit
78. The holographic recording medium 10 touches the slit head 76A. The reference
light L4 is transmitted through the slit 78 of'the slit head 76A. In addition to magnetic
iron, stainless steel and tlle like can be used for the shit head 76 A.
| On the side of the object light L3 at the expo.sure position P1, a presser plate
member 76B is provided for pressing the hologranhic recording medium lO- againstthe

slit head 76 A. The presser plate member 76B is also provided with a slit 82 and is
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placed in accordance with an incident position of the object light L3. A magnetic
member is used for the presser plate member 76B |

"The slit head 76A and the presser plate member 76B constii'ute a medium
retaining section 76. When ihe holographic recording medium 10is transferred by the
roller 72 and the mtermittent feed rollers 73A and 73B, the medium retaimng sect1on .
retains this medlum near the exposure posmon Pl. The medlum retaimng section 18
- posmoned opposite the thickness d1rect10n |
By usmg the med1u1n retaimng section 76, the holographic stereogram pnnter'
| 23 can suppress a ﬁne v1bration of the holographic recordmg medium 10 generated
between the roller 72 and a pan‘ of mtermittent feed rollers 73A and 7 3B.
Accordmgly, the holographic stereogram prmter 23 havmg the prmter head 50 can
generate a holographic stereogram w1th high brightness namely large dlfﬁ'actlon
| efﬁc1ency |

- The film flatness is'maintained well, hardly causing an image to be distorted. .

It is possible to shorten a distance between a pair of intermittent feed rollers
73A and 73B for a film and the medium retaining section 76 as a vibration suppress
section. It is also possible to shorten wait time for attenuation of the extended film.
A pair of intermittent feed rollers 73A and 73B can freely rotate in the direcﬁon

'of the arrow "a" based on a rotation force supplied from the stepping motor 53. The
stepping motor 53 is controlled by the control signal S2 supplied from the control

computer 22 and successively rotates a pair of intermittent feed rollers 73A and 73B
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at a sﬁeciﬁed angle each time one image bas been exposed. Accordingly, the
holographic recording medium 10 caﬁ be advanced for one hologram strip.
Here, the pfesser plate: member 76B is set toward the holographic_recordhg
| medium 10 with a gi§en force neér the exposure position Pl, preventing the
Holdgraphic rébordihg medium .10 from §veﬁuﬁning éxcessively.. | |
When this set force is proper, a good condition is ma_intéi_ﬁed d.uring. an
' ﬁ#t_gmﬁttent feed and a steadily pressed state. Né overrun occurs while the film is .féd..
" The hoiog_raphic recording mediﬁm 10 can be'éx:posed with a close céntééf with. the -
slit head 76A. - |
EXpen'ﬁentally, the stepping motor 53 is driven at a constant speed and thenis -
stopped. After a vibration is éttenuéted, an exposure .proc.e-ssl..shows an ailﬁost good .
result. An overrun is completely eliminated to stabilize an 'operation. by driving the
stepi:;ing motor 53 at an adjustable speed according to an S-shap_ed.cuwe as shown in
" FIG.9. This adjustable speed drive contributes to suppressing a vib_fation ofthe entire. .
system, thus reducing wait time for vibration attenuation before the .exposufe process
down to approximately one third. ) | | B
Described below is processing in the printer head 50 after the exposure process.
An ultraviolet lamp 77 is provided along the path for the holographic recording - |
.medium 10 posterior to a pair of intermittent feed rollers 73A and 73B. This lamp can |
iradiate an ultraviolet ray w1th a specified power to an exposure portion. on the

holographic recording medium 10 fed by a pair of intermittent feed rollers 73 A and

17



~ 73B. The ultraviolet ray completes the diffusion of monomer M. |

There are provided aheat roller 78 freely pivoting on a shaft, a pair of eject feed
rollers 79A and 79B, and a cutter 80 in order along the. path for the holographic |
recordmg 1ned1um 10 posterior to the ultrav1olet lamp 77. The gject feed rollers 79A
and 79B are placed so that the holographlc recordmg medmm 101s wound half around |
the heat roller 78. | o

The heat roller 78 contains heatlng means (not shoﬁ) such asa heater SO that
- the penpheral surface is kept at approxrmately 120 °C |
“This settmg is based on our expenment Namely, a | heating plate is
temperature—controlled to be kept ata constant temperature of 120°C A glass plate 18 |
pressed from the upper side with a spring force. The exposed photopolymer (OMN I-
DEX) 1S sandw1ched between the heating plate. and the glass plate and is- heated for
five minutes. The process results in almost the same refractive index modulation as
that for heating at 120°C in an atmosphere for two hours. - Our experiment.ensured
- this. | | |

“An outer diarneter of the heat roller 78 is so determined that it takes an enough
time interval to fix arecording image from the time the holographic recording medium
10 begins touching the heat roller's peripheral surface until it leaves the surface. This
conﬁguration can reliably fix an image recorded on the holographic recording medium
10 which passes the heat roller 78. |

Although not shown, a drive rnechanism is used for the eject feed rollers 79A
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and 79B. It 1s hereafter referred to as the eject feed roller drive mechanism. When the
holographic recording medium 10 is fed intermittently, this drive mechanism r_otafes
the eject feed.ro.llers 79A and 79B synchronously with the intermittent feed rollers
73A and 73B based on the control signal S2 output from the controll compute.r.22.
Thié reliabiy keepsthe holographic’ recox"ding.medium 10 in contact with the periphefal
surface of the heat roller 78 between a set of intermittent feed rollers 73A aﬁd 73B and
a set of eject feed rollers 79A and 79B without the slack. |
- Although not shown, a driv;e iﬁec_hanism is uéed for the cutter 80. It 'is. hereaﬁ¢r_ |
referred to as the cutter drive méc_:hanism. After a glven image is recorded on the
| holographic recording medium 10', the cutter dn'v_e mechanism operates based on thé |
- control signal S2 sﬁppli_ed fr_om._tHe éontrol cbmputer 22. Namely, a pdrtion of the; -
* holographic recording medium 10 contains a complete set of recorded images. When
this portion is ejected out of the cutter 80, the drive mechanism operates the cutter 80
to separate thJs ﬁortion from the remaining portion. This can oufward ejéct a poftion--
of the holographic recording medium 10 vs)hefe images are reéorded as a single
~ holographic stereogram.
o While there has been described the preferred embodiment of the image
recording apparatus according to the ioresent invention, it is to be distinctly understood
.that the present invention is not limited thereto.
For example, the slit head 76A in FIG. 7 may be a permanently maghetiz_ed

member. The presser plate member 76B may be magnetic stainless steel. Both may
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be permanently magnetized. Namely, the slit.head T6A and/or'-the presser plate
member 76B is formed of a magnetic mat'e.rial.. 3
It may be preferable to embed an electromagnet (not shown) in the slit head
76A .so that a magnetic force is generated always or as needed for stablhzmg a ﬁlm
It may be preferable to use an electrostat1c force for pullmg the holographlc .
' recordmg medlum 10 toward the slit head 76A A similar effect can be expected by
thinning and hghtemng the presser plate member 76B and applymg an electnc ﬁeld

between th1s member and the sht head 76A

FIG 10- shows an equlvalent conﬁguratlon In th1s conﬁguratlon a ﬁxed plate -

| spring 81 is used for applymg a force_ toward _the slit head 76 A without magne_t;zmg _
the presser plate member 76B
The following descnbes another embodunent of the holograph1c recordmg |
medium cartridge which is mounted on the holographic stereogram printer 23 in FIG.
7 having the printer head 50. | |
‘Another embodiment is a holographic -recording medium cartridge 85 by .
r'ntegr_ating the medium retaining section 76 with a cartridge container. As shown in
FIG. 11, the holographic recording medium cartridge 85 comprises ashading cartridge :
~ container 86, aroller 87, and the medium retaining section 76. The shading cartridge
.container 86 shades the light. The roller 87 is rotatively supported in the shading
cartridge container 86. The holographic recording medium 10 is wound round the

‘roller 87. The medium retaining section 76 is integrated with the shading cartridge
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container 86 The container 86 is provided with a feed opening 88. The exposure
position vieixﬁty Plis locafed on the helographic recording me_dimn 10 after it is fed
out of the feed opening 88. Th.e medium reteining section 76 retains the medium
between two members provided opp031te the thlckness direction of the holographic
recordmg 1ned1um 10. The slit head 76A is included in the medium retaining sectlon '
| 76 and is mtegrated w1th the shading cartrldge contalner 86 via a spacer 76C Th1s
spacer positions the sht head 76A to the exposure posmon vicinity P1. -
Since the medium retaining sectlon 76 is mtegrated w1th the shadmg cartndge
~ container 86 the holographic recordmg medium 10, when fed out of the feed opemng
| 88 1s not exposed externally until the medlum moves to the exposure portlon vicinity.
'In other words, integration of the medlum_ retaining section 76 with the shading
.cartridge container .86 prevents inclusien of duet into an unexpo.sed material inside the
cartridge which is assembled in a clean room. Accordingly, it is possible to prevent
a dust particle from entering between the holographic recording medium 10 and the
~slit head 76 A for degrading the image qliality due to lifting. Fufther, the medium.
retaining section 76 can be easily set up just by mounting the holegraphic recbrdi'ng

medium cartridge on the printer head 50.

As shown in FIG. 12, it may be preferable to configure the shading cartridge
container 86 Jjust by integrating the presser plate member 76B with the spacer 76C for

aligning the slit head 76A to the exposure portion vicinity without integrating the slit
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head 76A. In this case, the holographic recording 1'nedimn cartridge 85. 1s first
mounted on the printer head 50. Then, the slithead 76A is attached to the spacer 76C.
The spacer 76C prevents the holographic recording me'dium 10 from being exposed
up to the exposure posrtlon v1cm1ty Pl elnnmatmg 1nclus1on of dust i mto an unexposed
material inside the cartndge whlch is assembled ma clean room. Itis also possible to
prevent a dust partlcle from entering between the holographlc recordlng 1ned1um 10
and the sht head 76 A for degradlng the image quallty due to lifting.

In the above-mentloned embodunents the present invention is applled to
creation of a holograph1c stereogram havmg parallax mformauon only in 1 the cross
dtrecnon but is not hnnted thereto. The present mvenuon can be applied to creation

of a holographlc stereogram havmg parallax mfonnatlon only - the longitudinal

- dlrectlon or in the cross and longltudmal directions.

While the above—mentroned embodiments have explained creation of a

monochrome holographlc stereogram, the present invention 1s also applicable to

creation of a color holograph1c stereogram In this case, it is just necessary to use - -

three light beams correspondmg to three primary colors of l1ght For reproducing a
color holograph1c stereogram recorded with three llght beams corresponding to three _
pnmary colors of light, an image reproductlon apparatus is provided with three light
.source.s for generating the three primary colors. Beams from the respective light
sources are irradiated as the reproduction illumination light. When a plurality of light

sources is used, the optical system needs to be configured so that beams from the
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respective light sources become parallel to each other. When a color holographic
.stereograrr.l is reproduced, the transmission hologram is characterized by low
_wavelengih selectivity during reprodﬁction It is desirable to use a light source with
hlgh color purlty ThlS makes it poss1ble to clearly reproduce a color holographic
stereogram for the transrmssmn holo gram.

Other modlﬁcatlons can be made 1r1c1udmg an incident dlrectlon of the
reference hght in the h010graph1c st_ereogram'pnnter, the number of lenses, typesand .

~ combinations thereof not limited to _th_o_Se in the above embodiments.
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: * C L n s *

WHAT IS CLAIMED IS:

1. An image recording apparatus for irradiating object light to one side of a
holographic recording medium ana referén_ce lighi to the other side thereof and
successively reCofding éach image in a _parallax. ﬁﬁagé .se'quenc.e as an element

' hoIogram on sai& holographic rebbrding médium, cgmprising:
trans_fe_r means for trénsferring _sai_d holographié'recordmg medium; and
K inedium_ retéining_ in'eans for retaim'ng an exposure portion vicinity of sai_d-holographic .
recordiﬁg medium transferfeH By. said transfer means by using two memb.ers. eéch
having an ¢i1tout_for'transfr1itting'said object light or _éaid referégce light. |
- 2. The imagé ;écérding Iapﬁa'ra:tu.s accofding to claim l., wherein said medium
retaining meaﬁé retains said holographic recdrding._1n¢dium by 'providing a cdnfact |
* member toﬁching said hologfaphic recording inedium émd a presser plate 1nemBer for .
letﬁng said holographic recording medium closely contact with this contact member
along a thickness direction of said holographic récbrdi_ng medium.
o 3. The image recording apparatus according to claim 2, wherein said presser
 either or both of .said contact member and said presser plate member is made of a
magnetic material.

4. The image récordiﬂg apparatus acéording to claim 2, wherein said pressér
i)late member is forced toward said contact member by an elastic member.

5. A holographic recording medium cartridge attached to an image recording

apparatus which uses a holographic recording medium to sequentially record, as an
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element hologram, an interference pattern generated .from an ob ject light processed by
image modulation based on each image in a parallax image_ sequence and a reference
light havmg coherence to this object light, compnsmg
an 1ntegrated shadmg container and medium retaming means;
said shading contamer wmdmg said continuous holo graphic record_ing medium
round a rotatively contained shaft and shadlng external light; and |
said medium retammg means being mtended for retalmng an exposure portion
: viciruty of said holographlc recordmg medluin_ pulled out of a feeding opemn_g insaid -
shading container- hy_ using two members each having an cutont for transmitting saidi
_. object light or said reference li_ght-.,. | |
6. The holo graphic recording'medimn cartridge according to c-laim 5, wherein
| said rnedium retaining means retains said holographic recording medium by providing
a contact member touching said holographic recording medium and a presser plate
member for letting ‘said holographic recording 1netlium closely contact with this.
contact member-along a thickness direction of said'holographic recording medium.
7. The holographic recording medium cartridge according to claim 6, wherein
either or both of said contact member and said presser .plate member is made of a

magnetic material.
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