1 SPECIFICAITON Title of the Invention THREE- DI MENSI ONAL | MAGE

DI SPLAY DEVI CE 5 Technical Field [000]1] The present invention
relates to a three-di nensional inmage Hisplay devi ce, and especially
to a three- dinensional image display device which displays a two- 10
di rensi onal inmage di spl ayed on a two-di nmensional image di splay device
as a three-dinmensional inmage usPEGIFNICRATEON Background Art [0002]
Known t hr ee-di nensi onal imge display devices 15 include a

t hr ee- dit1d Rl r Hareger£hsiday device having a mrror assenbly
including a plurality of half mrrors disposed in a two-di nensional

| mge di spl ay de&‘hﬁEErE%Fﬁéfﬁi@AEq ﬁ”ﬁﬁ%ﬁgg‘:ﬂ\ﬁl\)zlzéﬁ 2 and 5

di scl ose three-di nensi onal 1Thage display produce three-
20 di nensi onal inages by sinultaneously displaying a virtual inage
produced by half mrrors froman i mage di spl ayed on a two-di nensi ona
i mge di splay device on a plurality of display surfaces located in

di ff érente85i3abrst§42 t he depth direction when seen fromthe viewer.
For exanple, 25 the three-dinensional display device described in
Patent [0001]

The present invention relates to a three-dimensional
image display device, and especially to a three-
dimensional image display device which displays a two-

10  dimensional image displayed on a two-dimensional image
display device as a three-dimensional image using mirrors.
Bapkground Art
[0002]

Known three-dimensional image display devices

15 include a three-dimensional image display device having a
mirror assembly including a plurality of half mirrors
disposed in a two-dimensional image display device. For
example, Patent Documents 1, 2 and 5 disclose three-
dimensional image display devices which produce three-

20 dimensional images by simultaneously displaying a virtual
image produced by half mirrors from an image displayed on
a two-dimensional image display device on a plurality of
display surfaces located in different positions in the
depth direction when seen from the viewer. For example,

25 the three-dimensional display device described in Patent



2 Docunent | is suggested by the inventor of the present invention.
This three-dinensional display device is fornmed by a plurality of

half mrrors so that their heights deérease as they go further in the
depth direction, 5 and the range where an i nmage regi on can be
generated and visually recogni zed i s expanded. [0003] The

t hus- cr epd@endi eE- Té NBRGGOHREA | BROENO Y1 B SROSH NGIF ac '-{Iﬁﬁéééﬂt of half
r

mrrors in the two | o dinensional inmage device and overl appi ng

t wo- di mensiona o I tals iﬂﬁ%ﬁdﬁ%@fﬁi‘&%ﬁ%ﬁ%@% WRed n jthe stage

of a theatrical performance, and does not requiré special eye

gl asses. r f | ol ogi cal ctors of stereopsi.s,.the device
i nvol vesf%lg?éncgﬂglgf%g@%iislt godftal?)ai e tor vl 9% Ifae e%tbééjf]% such as
convergence,. foc siqg, bi nocul ar paral |l ax and notion parall ax, and
Lher of ot Y9I SR EET45RsER HOCEy 8Ost REF Rohe By bRr | GAEEA WLERCHLON,

t hr ee- di nensi onal i mage device seen only with some of the factors
such5as #Hihddig aranpge ahese il Tngeriedicen QDL (o94jenerated Rmednt |y,
as described in Patent Docunents 3 and 4, providing portable

t er m nalsishaliing hopdayzadvi € esxsardeds cel | ul ar phones and portabl e
gane devices wth two-dinensional display and three-di nensi ona

di spl ay glodayncti ons has been suggested. That is, the technique

The thus-created three-dimensional image by

disposing a plurality of half mirrors in the two

10 dimensional image device and overlapping two-dimensional
virtual images resembles settings used on the stage of a
theatrical performance, and does not require special eye
glasses. In texrms of physiological factors of stereopsis,
the device involves using all factors used to see normal

15 stereopsis such as convergence, focusing, binocular
parallax and motion parallax, and therefore the device
causes no eye strain as experienced with a three-
dimensional image device seen only with some of the
factors such as binocular parallax and convergence.

20  [0004]

Recently, as described in Patent Documents 3 and 4,
providing portable terminals having display devices such
as cellular phones and portable game devices with two-
dimensional display and three-dimensional display

25 functions has been suggested. That is, the technique



3 described in Patent Docunent 3 includes a mechani sm which
invertibly retains a display device having a three- dinensional

di splay screen by the lenticular net hdd on cel | ul ar phones and the

| i ke. Moreover, in the technique 5 described in Patent Docunent 4, an
image is projected on a three-dinensional display conponent including

bui I't -i nadediléd r D SPa EONE DEC OIS DE QIS a GRIBISIHES  wigitch
di spl ayed as a virtual stereoscopic inage like it is floating in the

space vifn@ef@ﬂgf%gfé@@ﬁhgnéldi%%ﬂé@lﬁ%#gdﬂtpﬁe@- cel | ul ar

phone. Prior Ar cunents Paten cunments at ent Docunent

1. Japa Une I n ni . Publi.cati.on ... 2008- 205 Pat ent
Documen'?g %&er\]]%lp&éggis egffnggéaﬁi n%lde%ét%tt% bif\%g%%wlgﬁ Ngre -¥3539

Pat ent Doc t 3:. Japanes nexam ned_ Patent Publication 20 No.
2002_372§§gfe Brih 1€ Jaithes MOGRVER ned Bite PRI at i on

No. 2010-141447 Patent Docunent 5: Japanese Unexam ned Patent
Publ BcatdeFcmNge® 00 -8y yg Document 4, an image is projected on a

three-dimensional display component including built-in
half mirrors, concave mirrors and other components, and
displayed as a virtual stereoscopic image like it is
floating in the space via a three-dimensional image

10 display window of a cellular phone.

Prior Art Documents
Patent Documents
[0005]
15 Patent Document 1: Japanese Unexamined Patent
Publication No. 2008-20564
Patent Document 2: Japanese Unexamined Patent Publication
No. 2009-53539%
Patent Document 3: Japanese Unexamined Patent Publication
20 No. 2002—37?929
Patent Document 4: Japanese Unexamined Patent Publication
No. 2010-141447
Patent Document 5: Japanese Unexamined Patent Publication
No. 2006-135378

25



4 Summary of the Invention Problens to be Solved by the Invention

[ 0006] According to the technique described in Patent 5 Docunent 3, a
mechani smfor invertibly retaining a #isplay device having a

t hr ee- di nensi onal display screen by the lenticular nmethod is

i ndi spensabl e. However, a user who uses a cellular phone of a certain

comMuni CRimifsrE a6 | Etie dP@SeM@iomecessarily need this type of
t hree-di nensional 10 display function, and consequently the user is

forced t I vided with the
Br DY GRESE 8, £ 088 Ye & BT UL 3L [Wﬁﬁ

t hr ee- di nensi onal di splay function. reover, according to the
techniun @@ ribed in 15 Patent Docunent 4, it is essential to

provi de W%l | ul ar phone with a three-dinensional display device
havi ng conponents such as half mrrors and concave mrrors.

Accordingly, &CTHFIRE IR THEHERIfiRRCGRhtightPad&ient 3, a

speci al nmechani sm for three-di nensional 20 display is necessary for a
cel | @l alD@hsrRLE whi ch Techaabeyr fox poststiy estainine a etisnlpes
of Patent Docunents 3 and 4 require a nechanismspecific to cellular
phones. deriaexamplig enptloyeagd itess idrele - @i sypisy onatesh Spf ayhe

function uniformy for cellular phones generally spread in

lenticular method is indispensable. However, a user who
uses a cellular phone of a certain communication carrier
does not necessarily need this type of three-dimensional

10 display function, and consequently the user is forced to
purchase a costly cellular phone provided with the three-
dimensional display function.
[0007]

Moreover, according to the technique described in

15 Patent Document 4, it is essential to provide the cellular
phone with a three-dimensicnal display device having
components such as half mirrors and concave mirrors.
Accordingly, as in the case of the technique of Patent
Document 3, a special mechanism for three-dimensional

20 display is necessary for a cellular phone, which increases
its costs. Moreover, the techniques of Patent Documents 3
and 4 require a mechanism specific to cellular phones.
For example, employing this three-dimensional display

function uniformly for cellular phones generally spread in

25 communication carrier companies is actually difficult.



25 conmuni cation carrier conpanies is actually difficult. 5 [0008]
To this end, an object of the present _invention is to provide a
conpactly structured t hr ee- di mensi ona? i mage di splay device which
allows the user to view an imge 5 displayed on a screen of an image
di spl ay device as a three-di nmensional inmage. Another object of the
present fowegtion is to provide a three-di nensional inmage display
devi ce whi ch displays an image di splayed on a screen of an inage 10

di splay devi cers i 4 ke ddRisialod mage id
nechanlsn1or nmodi fication speC|f|c tg)an |néﬂ% I'S Iay eV|ce f%r

t hr ee- d| ay her ect ent
i nventi on G proa\q?%%" é n}f)asc%zf %llt%%oﬁ#reae tcﬁ:'rr%ee C%é%%??a@fe
i mge 15 d| Iay devi ce by using several mrrors that reflect an
i mage arﬁ:ilsé? a‘t’%’édbyalr]g?"é? it AHRET JTUIREY an imagg ot her
obj ect of the present invention is to provide a three-dinensional
i mgé didFEAYRY i@ s erearrhcveptnagmghl s s adedend s shavi ng
di fferent dinensions,
three-dimensional image.

Another object of the present invention is to
provide a three-dimensional image display device which
displays an image displayed on a screen of an image

10 display device as a three-dimensional image without making
any mechanism or modification specific to an image display
device for three-dimensional image display.

Another object of the present invention is to
provide a compactly-structured three-dimensional image

15 display device by using several mirrors that reflect an
image and are accommodated by rotating and folding.

Another object of the present invention is to
provide a three-dimensional image display device which can
accept image display devices having different dimensions,

20 i.e., widths and thicknesses.

Means for Solving the Problems
[0009]
The three-dimensional image display device according

25 to the present invention is, preferably, a three-



20 i.e., wdths and thicknesses. Means for Sol ving the Problens

[ 0009] The three-di nensi onal image display device
according 25 to the present invention®is, preferably, a three-

6

di mensi onal image di splay device which three-dinensionally displays

an i mage di spl ayed on a screen of an image display device,

t hr ee- digmnsi PNMal MBeegdli SPbeYaFeyd $Ecd Neh Hol NGir L BidAti itk 1y

mechani sm for attaching the image 5 display device; and a mrror

at 1 achi g Tochan S O SRS o F R R R

of the
with a

plurality, of. mrrors disposed in parallel wih each oth at .

P det er ATRARY (AR & S o SR T LA b bR THE LAy (Ve
devi ce, when a three-di nensional image is displayed, rotates about a
shaft soFRMHAIHE FUratiach g Mechanl wh of Yo thamitnaitthm image
predeterm ned angle toward a viewer relative to the screen of the

i magé didiEmhaaldviese armhad ef |rettsonntedioplvyisclan s megis sy ayed on

the screen of 15 the imge di splay device toward the viewer

[ 0010]

I n a prefgmittedXxan grdderatrhatdd ngane dhdniiggnd ded didiasg a mai n body
case for accommodating the i mage di splay device, the mrror device is

rot at ablpe I edrizl-d 1h acKEaki Sl i 1 sminhedy; aase, and
the mrror device is rotated backwardly about a shaft in a manner of

a1 1 oved T e 0 e 6 T e e Thdy, R L AR R 4

vice is

‘Go11]

at predetermined intervals in the depth direction, and the

10 mirror device, when a three-dimensional image is displayed,

rotates about a shaft so that the plurality of mirrors are

positioned at an predetermined angle toward a viewer

relative to the screen of the image display device, and

reflects and displays an image displayed on the screen of

15 the image display device toward the viewer.

[0010]

In a preferable example, the attaching mechanism

includes a main body case for accommodating the image

display device, the mirror device is rotatably supported

20 in a rear end part of the main body case, and the mirror

device is rotated backwardly about a shaft in a manner of

being opened from the main body case, and the image

display device is allowed to be attached to the main body

case in this state.

25 [0011]



7 I n anot her preferable exanple, the attaching nmechani sm

i ncludes a main body case for accommodating the inage display device,
the mirror device is rotatably supporfed about a rear end part of the
mai n body case, a s plurality of mirrors are rotatably supported on
the mrror device in parallel at predetermined intervals in the depth

direction, andriwhgibihdhpe: i ansd aalnd IBgaHs Hesiayred, the
mrror device rotates about a shaft to the main body case side, the

plour al i tye O 0 & Of S RGeS LEPQ%(:EI?%C?&}{ %ol n%%ﬁg%cgc%cfﬁw@i% & Howar d

the viewer relative to the screen o ay device to
reflect the i i splayed on .t he screen, and when

t hr ee- dilrrngar%éf ona pfé%g%e‘%{%c%b&% s“bjr%@%%,d?‘ﬁ]ec% T3 orro%éfiﬂl?:]é’ rot ates
about a shaft to_the nmain body case side, and the plurality of 15
mirrors SHEPUISR AR e i TP 0 T 15ef g J1afgd BIET FE%hve i rror
devi ce. [0012!_Preferap|y, the mrror device is capable of

r ot abi orfalvEA Rt ek s 216 rtadosity upprNied orartizo niwmgpr

di spl ayed on the screen is reflected toward a viewer, the first

posi ti omideiay il twarwed.dly,at roreddadmminst irestwvelge ich spleaydetenh ce
is accommpdated in the main body case, forwardly rotating the mrror
devi ce abiotdctienh shaid wiRedrd nghf&Ondi RS Ghal henmdber 861 d¥splayedq,

mrrors into contact 25 with the screen of the inmage display device
and suppAd if%rdZ device rotates about a shaft to the main body
case side, the plurality of mirrors are supported at a
10 predetermined angle toward the viewer relative to the
screen of the image display device to reflect the image
displayed on the screen, and when a three-dimensional
image is not displayed, the mirror device rotates about a
shaft to the main body case side, and the plurality of
15 mirrors are accommodated in a state of being folded inside
the mirror device.
[0012]
Preferably, the mirroxr device is capable of
rotationally moving between a first position in which an
20 image displayed on the screen is reflected toward a viewer,
the first position being attained by, in a state that the
image display device is accommodated in the main body case,
forwardly rotating the mirror device about the shaft to

bring front ends of the plurality of mirrors into contact

25 with the screen of the image display device and supporting



the plurality of mrrors, and a second position in which an imge
di spl ayed on the screen of the inage display device can be viewed,
t he second position being attai ned by8backwardly rotating the mrror
devi ce about the shaft .5 to renove the plurality of mrrors fromthe
screen of the image di splay device. [0013] Preferably, the

mrror deydce1has] fryi 6f%1£§§§swm S URPOSAS S Dyt Sn LS ch
plurality of mrrors, and |o the' mrror case is rotatably supported

(r)nnr:ngS ar e rgé)gpos Jﬂ%)%l?ﬂ het g %Ié fb%%e m r %lr%j{% se from

the front top 15 th back and the t hree: di nensj onal jmage dis
devi ce | HETURRSCAT ot %h%W%icoHae EFISTR POFLEA R lE it s e
closer to the viewer, and a total reflection mrror disposed behlnd

the firRY RRECERERE HAPFaFIRT oF2e TOIBT FOFEeR iy, thheshaiekness

of the image display device and the mrror device when the plurality
of msrr s emove| thee mtidhitheoin mivrodevicen orha screan of the
i mge di splay device can be reduced to 30% when the plurality of
mrrors aeye Mbsplagtdeesiéi on so that they 25 are in close contact
with the screen of the inage display

[(0013]

Preferably, the mirror device has a mirror case

which supports and mounts the plurality of mirrors, and

10 the mirror case is rotatably supported on the main body

case.
[0014]

Preferably, the plurality of mirrors are disposed s=o
that the heights of the mirrors decrease from the front to

15 the back, and the three-dimensional image display device
includes first and second half mirrors disposed on the
side closer to the viewer, and a total reflection mirror
disposed behind the first and second half mirrors.

[0015]

20 Preferably, the thickness of the image display
device and the mirror device when the plurality of mirrors
are folded within the mirror device on a screen of the
image display device can be reduced to 30% when the

plurality of mirrors are in a first position so that they

25 are in close contact with the screen of the image display



9 device to allow three-di nensional inmage view ng. [0016]

Preferably, the mrror device and the main body case are nade of a
synthetic resin. Preferably, the main’body s case accormpdates, as
the i mage di splay device, a portable display device having a screen
whi ch di spl ays a two-di nensional image. [0017] Preferably, the mrror

devi ce hasvacditd i1 Lawethed Ol fRshad st Nemadair@ dddngf mrrors
di sposed and fixed at predetermned intervals in the depth direction

to forn1F5@g§§ern1ned angles, and the mrror case is supported on a
rear part of the main body case. [0018] 15The three-dinensional inmge

di spl ay device, accor di t.g the present .nventi is preferably a
t hr ee- di mensi %ﬁzﬁtcﬁl?%g@g’dit i é@/ug"ec{ﬁ c%eWﬁ%l?qC*]ﬂ%éq cﬁaﬁé’hﬁo alqyaf'e
di spl ays an i mage di spl ayed on a screen _of an inage display device
usi ng a PUrBAdE o nFYRHRRL 1§ et i ee FoGFETSIYNAl thPage 1200808 DI ay
device having a mrror device which includes: a main body case on
whi ch t esemprceingdaiesievdectiis nage bidpkayidevicease poteblss
supported in a predeterm ned part of the main body case; and a
pl ural i tdisyflayg rderisce diataby ya norrded wini ¢leligploys casewdn 25
parallel at predetermned intervals fromthe front to the

dimensional image.

[0017]

Preferably, the mirror device has a mirror case

10 formed with the plurality of mirrors disposed and fixed at
predetermined intervals in the depth direction to form
predetermined angles, and the mirror case is supported on
a rear part of the main body case.

[0018]

15 The three-dimensional image display device according
to the present invention is preferably a three-dimensional
image display device which three-dimensionally displays an
image displayed on a screen of an image display device
using a plurality of mirrors, the three-dimensional image

20 display device having a mirror device which includes: a
main body case on which the image display device is
attached; a mirror case which is supported in a
predetermined part of the main body case; and a plurality

of mirrors rotatably mounted on the mirror case in

25 parallel at predetermined intervals from the front to the



10 back of the mrror case, wherein the mrror case, when a

t hree-di nensi onal inage is displayed, rotates about a shaft so that
front end parts of the plurality of fi%rors form approxi mately the
sanme plane, reflecting an inmage 5 di splayed on a screen of the image
di splay device in a state that the plurality of mrrors are supported

and til tighiatoR fHLdei eF i NEtk AN okt Nene/ IngWeFo S| @l d elvidyey to
the screen, and the mrror case, in a state that the imge display

devi ce i MRSk {sOmA e Bla IO bOnSRse, xotales Ao dhe shaft

to the main body case side so that mrrors rotate

about the shaft d.,arge acco dated in st at.e_of, heing fol ded

G Chi n T (191 e R0 T aret Ta i RIE A AITE YOI or s

are attached to a quadrangular mrror. frame, respectively, and in a
EAEET

state tHZTH PR P URATR BN ¢ AP ol thSThaitrSody
case, the mrror case rotates about the shaft to be supported in a

st at & t Hhtsglawed s t9rrgsured ithe ofmade Mismiay rdamiscarian is
contact with the screen of the inage display device, and reflects an
i mge disHtayethaon ttHe sonese of dhenimmges displaypmetied drovard t he
vi ewer. [0020]
tilted at a predetermined angle to the viewer side
relative to the screen, and the mirror case, in a state
that the image display device is removed from the main
10 body case, rotates about the shaft to the main body case
side so that the plurality of mirrors rotate about the
shaft and are accommodated in a state of being folded
within the mirror case.
[0019]
15 Preferably, the plurality of mirrors are attached to
a quadrangular mirror frame, respectively, and in a state
that the image display device is attached to the main body
case, the mirror case rotates about the shaft to be
supported in a state that front ends the plurality of
20 mirror frames are in contact with the screen of the image
display device, and reflects an image displayed on the
screen of the image display device toward the viewer.
[0020]

Preferably, the mirror case is caused to be

25 rotatable between a first position in which a three-



Preferably, the mrror case is caused to be 25 rotatabl e between a
first position in which a three- 11 dinensional inmage is displayed
by reflecting an i mage di spl ayed on t#He screen of the image display
device in a state that the plurality of mrrors are supported at a
predeterm ned angle relative to the screen, the first 5 position

bei ng atdahd¥esh dal | thdgst 8¢ eatfipta e vyaaer dspiay Hevingsyd S

attached to the nmain body case and the mrror case Totates about the
shaft, itd i i t. i £ .| mage

i apl ay ol S RRERTh DO Ofkal I Gk Al WER AN AU T
position 1Q bei.n t.t ai ned . backwardly rotating the mrraqr case
about tH&3 ea&[ha(qba'?}é u’f%ltthﬁ MBS /S o&?ﬁqlbtrﬁci Fereen of
t he i mage di spl ay, device._ [0021] Preferably, the sides defining the
hei ght s Bfedsfeabi i draig s B L3fubed dydihe SATSts e Figisked to

decrease fromthe front to the back, and the plurality of mrrors

i ncl 6de Hasigtlgindossignd ek tread e driby orisn whistatey e hdits pdsedinmgd he front
side and are rotatable relative to the mrror case about a shaft, and
a total diefdlect idsvigeg rig aitspdsed 29 dehimdid hesdy retsanthd agend
half mrrors and fixed on the mrror case. [0022]

Pref er allifsrdhedBd nedratbe £ agiouhdndamard | anae S Wd iy thén
sanme, and a housing part which lies within 25 a part surrounded by

the flange Andpcempdaies d0¢ Mo image displayed on the
screen of the image display device, the second position
10 being attained by backwardly rotating the mirror case
about the shaft to remove the plurality of mirrors from
the screen of the image display device.
[0021]
Preferably, the sides defining the heights of the
15 plurality of quadrangular mirrors are formed to decrease
from the front to the back, and the plurality of mirrors
include first and second half mirrors which are disposed
on the front side and are rotatable relative to the mirror
case about a shaft, and a total reflection mirror disposed
20 behind the first and second half mirrors and fixed on the
mirror case.
[0022]
Preferably, the main body case includes a flange
surrounding the same, and a housing part which lies within

25 a part surrounded by the flange and accommodates the image



12 di splay device. [0023] Preferably, the main body case includes a
pair of soft conponents di sposed on both sides of an inner part
of 5 the same, and retains, by the sdfd conponents, a side part of
the image display device to which it is attached. [0024]

Preferably, the main body case includes a socket part at which a top
head pardigbldpessvwbge. di splay device 10 is inserted into its inner
part, and a flat spring which lies at the inner bottom of the socket
part andrps-esses the bottom of the inserted i mage display device
upwar d. [00255S Preferably, the shaft provided at a rear end of the 15

mrror case angd front end parts of .the plural.it 18:{ mrror, fr S are
on the same p{p%eefediﬁ’hf% ttﬁ}eeemad*rhe%%cf%n%ars‘? r?db%l BNhF 2 sHaf t
beari ng whi ch engages the shaft _of the mrror case is, provided at _the
rear end®ft tFRIPRIPHD 2R84 O HeFRNTEIPT die For HEREHWPHAE Wpher
part 20 within the socket part of the main body case is on the same
pl ané asthehesaimf tapdar¢hrinshery t biee | e dhnpirsnieyvizeside apanithed
to the body socket, the screen of the inage display device is brought
i nt o comtfacthen iredded ®f brendevptaneo bwhidie pr essuite-adhdéde fl at
spring part of 25 the main body case, and the plurality of mrror
frames afgnz4]
Preferably, the main body case includes a socket
part at which a top head part of the image display device
10 is inserted into its inner part, and a flat spring which
lies at the inner bottom of the socket part and presses
the bottom of the inserted image display device upward.
[0025]
Preferably, the shaft provided at a rear end of the
15 mirror case and front end parts of the plurality of mirror
frames are on the same plane during three-dimensional
image viewing, a shaft bearing which engages the shaft of
the mirror case is provided at the rear end of the main
body case, a reference plane formed by an upper part
20 within the socket part of the main body case is on the
same plane as the shaft bearing, when the image display
device is attached to the body socket, the screen of the
image display device is brought into contact with the

reference plane by the pressure of the flat spring part of

25 the main body case, and the plurality of mirror frames are



13 positioned at the screen, regardless of atilt due to a difference
in thickness of the image display device. [0026] Preferably, a hook
is provided at a front end of the s fi¥ror case, a hook hole is
provided in a front part of the flange of the nmain body case, and
when the mrror case is rotated and is closed inside the nmain body

case, thsodpokored dhechook-Rode, FeqLrapaed 40 fetaih Jbe slate that

the mrror case and the main body case are conbi ned. | o[ 0027]

Pref er abayff@@@&%@fiﬂ hen 1B fle DO dYr CASE ig%% gfjég%x}o; Sap&.forms a

box shape, and the two conponents form ape 1n a state
that the . m r case is closed inside and joined with the mai n body
case. 15{@3%%? Preferably, the three-di nensional inmage display
devi ce according to the present invention is also constituted as a

t hr ee- di nensi di E§5ARYEY did pregk dev iRt athrfedite o 15pe
di spl ays an inmage displ ayed on a 20 screen of the image display
devi Ge, mimrehrexsali menkeondicl e rifepldsd daviazef Tort whriy:ofa mai n
body case on which the inmage display device is attached; and a mrror
devi ce ittt uitliangye o rilos mabe bdde hcase | g nahdy flog med-wet hedde
mai n body case and in which a plurality of mrrors are 25 di sposed
and fixegs ifohadad | Hhd als PRSI @I in etk I tHEINRAS body case, the

hook and the hook hole are engaged to retain the state

that the mirror case and the main body case are combined.

10 [0027]

Preferably, each of the main body case and the
mirror case forms a box shape, and the two components form
a single box shape in a state that the mirror case is
closed inside and joined with the main body case.

15 [0028]

Preferably, the three-dimensional image display
device according to the present invention is also
constituted as a three-dimensional image display device
which three-dimensionally displays an image displayed on a

20 screen of the image display device, the three-dimensional
image display device including: a main body case on which
the image display device is attached; and a mirror device
including a mirror case which is integrally formed with

the main body case and in which a plurality of mirrors are

25 disposed and fixed in parallel at predetermined intervals



14 in the depth direction and at a predeterm ned angl e, wherein the
plurality of mrrors, when a three-di nensional inmage is displayed,
are positioned on the viewer side rellive to the screen of the image
di splay device and tilted at a predeterm ned angle, and reflect and
di splay an inmage displayed on the screen of the inmage display device

toward the vhewespth0928dct or Phef L abl Sr&xarelginddesgrg or device
is 10 supported in a predeterm ned part of the main body case, when a

t hr ee-di i i i s:di s e rro r : t
the shaf Teras Pharne BEgzaEr 8 MEErolay MLS T CERS oLflen St
are positioned, on the viewer_side relati%$ to the screen of ,the imge

di spl ay HSYTe T OhMITYTredst ROPretdte! Phedangte'¢o $tfect the
di splay. . . .
i mage di spl ayed on the screen of the ipmage display device.
Pr ef er abf§La%hee n§ P riefte desreeni Qf f breetnide odt P15y ARVIGKeNY with
the main body case. Effect of the Invention 20[ 00301 Accor di ng
to thhe prebeed dmvemroftctéymimed|aigie a and ieeilect mwhidieplagart of
the bul ky half mrrors can be fol ded and nade conpact, a
t hr ee- diavenshaomal d1 speyeld s@h ayheleydcees ubf atthe fmigstdi sgeayand
carrying can be provided. 25Moreover, by rotating the part of the
mrror dgsff® toward the viewer.
[0029]
In a preferable example, the mirror device is
10 supported in a predetermined part of the main body case,
when a three-dimensional image is displayed, the mirror
case rotates about the shaft to the main body case side,
and the plurality of mirrors are positioned on the viewer
side relative to the screen of the image display device
15 and tilted at a predetermined angle to reflect the image
displayed on the screen of the image display device.
Preferably, the mirror device is formed integrally and
fixedly with the main body case.
Effect of the Invention
20 foo30]
According to the present invention, by providing a
structure in which a part of the bulky half mirrors can be
folded and made compact, a three-dimensional image display

device suitable for storage and carrying can be provided.

25 Moreover, by rotating the part of the mirror device



15 to renove the sane fromthe screen of the inmage display device, it
is possible to switch between the i mage di spl ayed on the screen and

t he t hree-di nensi onal inmage by sinpl &-operation. 5Mreover, according
to the present invention, the image di splay device can be easily
attached, and three-di nensional images can be easily viewed w thout

vearing spefdmbvEeYend! S5RESEASH | the Mveddn anal ciexarpl &5 addyrayver,
t hr ee-di nensi onal i1images can be di splayed by using i mage 10 di'spl ay

devi ces I hay, r ; i r i .+t hout any
speci al drr\%}dlf%'cg%?o% oﬁg%j%le |€rn?%cg%3fis%rgyﬁé:d%ﬁ%é. rler}({)g é; by
causi ng r device to be rqig%ablﬁ?rela jve to the main

prifr &

he gﬁrr A k ody
case andtHRIYHY Fhd-4% FOTSFAFRS pilifr SHHTSP 1 AFRF AW a8 &Y ect
an i mage and accommodating the same in the mrror device, a conpact
and easyE{Rtar?EPE R ure i s provided. Furthernore, a
variaty of image display devices differently sized in w dth, height,
et c, 5can be adbtemasttr .2Gererdiymed oftite\drsesenthiiglveeridlgine the
t hree- di nensi onal inage view ng are expanded. Brief Description of
t he Dravinmgse [iEI]a@fidv e 1dan I6e easily attached, and three-
dimensional images can be easily viewed without wearing
special eye glasses as in conventional examples. Moreover,
three-dimensional images can be displayed by using image
10 display devices which have already been put in practical
use, without any special modification of the image display
device.
Moreover, by causing the mirror device to be
rotatable relative to the main body case and rotating and
15 folding a plurality of mirrors which reflect an image and
accommodating the same in the mirror device, a compact and
easy-to-carry structure is provided.
Furthermore, a variaty of image display devices
differently sized in width, height, etc, can be accepted,

20 and types of devices which enable three-dimensional image

viewing are expanded.

Brief Description of the Drawings
[0031]

25 [Fig. 1]



Fig. 1 is a perspective view which shows the principle of a

t hree- di nensi onal inage display device. [Fig. 2] Fig. 2 is a
perspective view which shows the 5 prliftnciple of a three-di nensiona

i mge display device. [Fig. 3] Fig. 3 is an expl oded
perspective view which shows a mrror device and a nain body case in

a first enmbodigmpt.1 [#d & PHrdHdiGivet ¥ BEEPEHIWNE LW of the
t hree- di nensional inage display device in a state which allows for

the 117 iﬁﬁn%% A T L P LR At S
e

expl ai ns chani sm of rotation of the mrror. [Fig. 6] Figs.
6A-6C ar & =° dr i ng which explains the strength of the shaft of the

mrror. 20[Fi%“ 7] , ) , ,
i1g. 2 1s a perspective view which shows the

5 ©principle of a three-dimensional image display device.
[Fig. 3]

Fig. 3 is an exploded perspective view which shows a
mirror device and a main body case in a first embodiment.
[Fig. 4]

10 Fig. 4 is a perspective view of the three-
dimensional image display device in a state which allows
for viewing of the screen of the two-dimensional image
display device in the first embodiment.

[Fig. 5]

15 Figs. 5A-5B are a drawing which explains the
mechanism of rotation of the mirror.
[Fig. 6]

Figs. 6A-6C are a drawing which explains the
strength of the shaft of the mirror.

20 [Fig. 7]

Fig. 7 is a drawing which shows details of the shaft
of the mirror.

[Fig. 8]
Fig. 8 is a perspective view of the three-

25 dimensional image display device when a three-dimensional



Fig. 7 is a drawing which shows details of the shaft of the mrror.
[Fig. 8 Fig. 8 is a perspective view of the three- 25 di nensional

i mage di splay device when a three-dinfehsional 17 inmage is viewed in
the first enbodinment. [Fig. 9] Figs. 9A-9C are a cross-sectional view
of the three- di rensi onal inmage di splay device when a

t hree- di ﬂﬁﬁ%éoﬂ@' vbew8@0€eni Sh¥i e8| Smbb@ihénst enbodiment. [Fig.
10] ig. 10 is a perspective view of the mrror device when
the mrrpgs arg folded in the first embodinment. [Fig. 11] 10Fig. 11
is a perspé%tive view of the three- dinensional inage display device

when the m rroﬁrlsgsa.r eBA—OE;(Sjea(Ljré natc?xeoésl—rsséctei@r?a rr‘}a{letw of the three-

dimensional image display device when a three-dimensional
5 image is viewed in the first embodiment.
[Fig. 10]

Fig. 10 is a perspective view of the mirror device
when the mirrors are folded in the first embodiment.
[Fig. 11]

10 Fig. 11 is a perspective view of the three-
dimensional image display device when the mirrors are
folded in the first embodiment.

[Fig. 12]

Figs. 12A-12D are a cross-sectional view of the

15 three-dimensional image display device when the mirrors
are folded in the first embodiment.

[Fig. 13]

Figs. 13A-13C are a view seen from the side which
shows the mechanism that the mirrors are folded.

20 [Fig. 14]

Fig. 14 is a perspective view which shows notches in
the mirror case in the first embodiment.

[Fig. 15]
Fig. 15 1s a perspective view of the main body case

25 in the first embodiment.



[Fig. 12] Figs. 12A-12D are a cross-sectional view of the 15
t hr ee- di nensi onal i nage display device when the mrrors are folded in

the first enbodinent. [Fig. 13] 18 Figs. 13A-13C are a vi ew seen
fromthe side which shows the nechanismthat the mrrors are fol ded.
20[ Fig. 14] Fig. 14 is a perspective view which shows notches

in the nig{@r c@se in the first enbodiment. [Fig. 15]
Fig. 15 1s a perspective view of the main body case 25 in the first

O ey il o 16l Srpes RIS AP R v o o
[Fio. 170, 8Ki0, 17,15 an explofled perspective,vign of Lhe pirror
[Fig. 17]
5 Fig. 17 is an exploded perspective view of the
mirror device in a second embodiment.
[Fig. 18]

Fig. 18 is a perspective view which shows a three-

dimensional image display device in the second embodiment.
10 [Fig. 19]

Fig. 19 is a cross-sgsectional view of the three-
dimensional image display device in the second embodiment.
[Fig. 20]

Fig. 20 is a perspective view of the three-

15 dimensional image display device when a three-dimensional
image is viewed in the second embodiment.
[Fig. 21]

Fig. 21 is a cross-sectional view of the three-

dimensional image display device when a three-dimensional
20 image is viewed in the second embodiment.
[Fig. 22]

Fig. 22 is a perspective view of the three-

dimensional image display device in a state that three-

dimensional image viewing is enabled in a third embodiment.

25 [Fig. 23]



[Fig. 18] Fig. 18 is a perspective view which shows a

t hree- di nensi onal inage display device in the second enbodi nent.
10[Fig. 19] Fig. 19 is a crosst%ectional view of the

t hree- di nensi onal i nage display device in the second enbodi nent.
[Fig. 20] Fig. 20 is a perspective view of the three- 15 di nensional

i mage di spl ay ﬂﬁ_:zl ! Vﬂ.erh fﬁﬁé‘c@le@%&ﬂ%f | {R0& Sl ewed in the
nen

second enbodi [ Fig. 2 Fi'g. 21 is a cross-sectional view of the

t hree- . vige, nmensi onal
20 imged%fge%%%@m%%ii%?%%%”@%g f%?p#;%%ﬁeei “ﬁgf&é‘zéﬂféte BHTE %25
is a perspective view of the three-dinens nge di s %¥ d V|ce
in a std ?Qﬁ&o?% eI FeRsT BT et h @%nird

enbodi nment . éFlg 23 19 Fig. 23 is a perspectlve vi ew of the
t hree- 1image display device in the third embodiment.

5 [Fig. 24]
Fig. 24 is an exploded perspective view of the
mirror device in the third embodiment.
[Fig. 25]
Fig. 25 is a perspective view of the three-
10 dimensional image display device in a state that the
mirror device is closed in the third embodiment.
[Fig. 26]
Fig. 26 is a perspective view of the mirror device
in the third embodiment.
15 [Fig. 27]
Fig. 27 is a perspective view of the main body case
in the third embodiment seen from above.
[Fig. 28]
Fig. 28 is a perspective view of the main body case
20 in the third embodiment seen from the bottom face.
[Fig. 29]
Fig. 29 is a sectional side elevational view of the
mirror device in the third embodiment.
[Fig. 30]

25 Figs. 30A-30C are a cross-sectional view seen from



di mensi onal image display device in a state that two-dinmensional
image viewi ng is enabled on the screen of the image display device in
the third enbodiment. 5[Fig. 24] 20 Fig. 24 is an expl oded
perspective view of the mrror device in the third enbodi nent. [Fig.
25] Fig. 25 is a perspective view of the three- 10 di nensional inage

di spl ay elevd&edi Fedt f6@d Sof hale trﬁ@lr{nkﬁd&j S8yd Cfy ih&lgsedg i n the

third enbodi nent. [Fig. 26] Fig. 26 is a perspective view of
the mrr %&g‘\tlnthethlrd enbodi ment. 15[ Fig. 27] Fig. 27
is a perégﬁﬁ(gcﬁ ve view of the main body case in the third enbodi nment
seen from abov. [Fig. 28] Fig. 28 is a perspective view

of the o case 20 in the third enbodi nent seen fromthe bottom
face. [Fig. 291 29 is a sectional side elevational view

of the mirror H&A cS %4 %]%é A4f B ERFsisaGiional view seen from

5 three directions of the three-dimensional image display
device in a state that three-dimensional image viewing is
enabled in the third embodiment.

[Fig. 32]
Figs. 32A-32C are a cross-sectional view seen from
10 three directions of the three-dimensional image display
device in a state that three-dimensional image viewing is
enabled in the third embodiment.
[Fig. 33]
Fig. 33 is a sectional side elevational view of the
15 three-dimensional image display device in a state that the

mirrors are folded in the third embodiment.

Mode for Carrying out the Invention
[0032]

20 An embodiment of this invention will be described
below with reference to drawings. Figs. 1 and 2 are
perspective view and side elevational view which show the
positional relationship of elements constituting a three-
dimensional image display device accoxding to an

25 embodiment of this invention.



[Fig. 30] 25Figs. 30A-30C are a cross-sectional view seen from 20
three directions of the main body case in the third enbodi ment. [Fig.
31] Figs. 31A-31C are a cross-sectio®dl view seen from5 three
directions of the three-dinmensional imge display device in a state
that three-dinmensional imge viewing is enabled in the third

embodi mepyo3djFi 9. 32] Figs. 32A-32C are a cross-sectional view seen
from1l0 three directions of the three-dinensional imge display

device in a stat t ot - dj nensj [ e Vi ew i S led in
the third enbt%f%ertﬁ{ﬁl% %%'Wﬁ Y, H%% ﬁm%\gna%s#esctc‘f\fg%%ﬁ si de
el evatignal view of the 15, three-di nensipnal inmage display device in
2 stat e GHASTHASHSINAL AUATS | HAP 14V (9RV 196 4 rfbddiGrent . Mbde f or

Carrying out the Invention_[0032]
dimensicnal image display device 70 and a mirror device 80

5 provided above the two-dimensional image display device 70.
Main components of the mirror device 80 are two flat
plates of half mirrors 81, 82, and a flat plate of total
reflection mirror 83. In Figs. 1 and 2, only the half
mirrors 81, 82 and total reflection mirror 83 of the

10 mirror device 80 are shown, and components for fixing the
mirrors in predetermined positions are not shown. In Fig.
2, the half mirrors 81, 82 and total reflection mirror 83
reflect the images displaved on screens 7l1la, 71b, 71c of
the two-dimensional image display device 70, and produce
15 virtual images 8la, 82a, 83a.
[0034]

As shown in Fig. 2, the half mirrors 81, 82 and
total reflection mirror 83 are disposed at predetermined
intervals and tilted at predetermined angles relative to a

20 screen 71. The half mirrors 81, 82 and total reflecticn
mirror 83 are disposed on the screen 71 so that they are
tilted at a constant angle, and the faces of all the half
mirrors 81, 82 and total reflection mirror 83 are parallel
with each other. The half mirrors 81, 82 and total

25 reflection mirror 83 are preferably disposed at an angle



20An enbodi nent of this invention will be described below wth
reference to drawings. Figs. 1 and 2 are perspective view and side

el evational view which show the posit42onal relationship of elenents
constituting a three-di nensional inage display device according to an
25 enbodi nent of this invention. 21 [0033] Referring to Figs.

1 and 2,,#8lpycomponents f f Rg djueed mensional inmage display

device are a two-dinensional inmge display device 70 and a mrror
deviceé%b§§§fovided above the two-di nensi onal inmage display device
70. Main conponents of the mrror device 80 are two flat plates of

half mrrors 2, and a flat plate of_total reflection mrror 83.
" Figs 1 andte TR IMRRTR T P HEP Y SRY R 40 MR Ao
mrror 83 of the o mrror_device 80 are shown, and conponents for
fixing tfe?nid RIZSTH et er MhEDIRIIR S HETaBIC ﬁomsn#ﬁm g.
2, the half mrrors 81, 82 and total reflection mrror 83 reflect the
i magés di®spliEyedorrererientoy use 7, £ Fat-wine het ¢ o it s onal

i mge di splay device 70, and produce 15 virtual inages 8la, 82a, 83a.

[0034] cellulds shmves | sttt phoride oad frheg rries, 8ut Sthandidotal
reflection mrror 83 are disposed at predeterm ned intervals and

tilted aferr@deiBrinded @GSy r@wldd/ &sldh L0 B0F gmdil. The hal f

mrrors 81, 82 and total reflection mrror 83 are di'sposed on the

of Al (R AT R o L B o R T B s e
parall eltovﬁc;[fn secangehelgttha%legshearpc?llfikng I’cieowl;iscessl’insc @&Pngt Oé:?sl.play
10 parts.
[0036]

As shown in Fig. 2, a viewing region V is wedge-
shaped so that the heights of the half mirrors 81, 82 and
total reflection mirror 83 decrease from the front to the

15 back when seen from the viewer 200. The height ratio of
the front half mirror 81 to the rear half mirror 82 and
the height ratio of the half mirror 82 to the total
reflection mirror 83 are the same, and the ratio ranges
from 1:0.65 to 1:0.95.

20 Moreover, the height ratio of the front half mirror
81 to the rear half mirror 82 and the height ratio of the
half mirror 82 to the total reflection mirror 83 are
preferably defined to be Ha:Hb = 1:0.72 and Hb:Hc = 1:0.79.
[0037]

25 Accordingly, relative to a depth D of the screen 71,



25 reflection mrror 83 are preferably disposed at an angle 22 of
about 45 toward a viewer 200. [0035] The two-di nensi onal inage
di spl ay device 70 neans an LCD, a pl & di splay, an LED displ ay,
organic EL display 5 or like conmponent for use in flat-panel

tel evisions, cellular phones, smart phones and the |ike, but includes

a device vi&ggfﬁq%ép%fyaﬁeﬂ&%?% &8 HatsPangl ﬁa?ii‘bal eJ?J.LSPCg%’dBJ“ ke

cel I ul ar phones; portabl e gane ayers, touch-screen ta

devi ces incluging display 10 parts._[0036 . sho i n Fi 2,
2 ot i reof BRSSP iR ek < e casien ol S e

mrrors 81, 82 and total_reflection mrror 83 decrease fromthe front
to the TSk Shets sketd?r FRE NS LSRIERIE Therhet e rERI D t he
front half mrror 81 to the rear half mrror 82 and the height ratio
of the hald of rtlee Btab redleotbdn reiteeti®dh 8 r¢ o26B3 Jhe t he sane,
and the ratio ranges from1:0.65 to 1:0.95. 20Mreover, the height

rati @ ofhdiwhis cid, b f Barodrtisd half heliresrs hed f a2 ramd &2 and t he
hei ght ratio of the half mrror 82 to the total reflection mrror 83

are prefiesabl yraefdaeton anberda: ¢ srd: D, 4% ARk Hpvdior & 15 10hr! Ba,
[ 0037] 25Accordingly, relative to a depth D of the screen 71,
Db, D¢, respectively. In Fig. 1, the width Wm of the half
mirrors 81, 82 and total reflection mirror 83 is slightly
greater than the width W of the screen 71.
10 [0038]

A virtual image 8la of the image region 71la below
the half mirror 81, a virtual image 82a of the image
region 71b below the half mirror 82, and a virtual image
83a of the image region 71c below the total reflection

15 mirror 83 appear on top of each other in a depth position
of a direction 201 of the line of sight of the viewer 200,
and appear as a three-dimensional image.

[0039]

By using half mirrors having high reflectance which

20 have not been conventionally used in this embodiment, a
brighter three-dimensional image can be obtained. More
specifically, the ratio of transmittance : reflectance of
vigible light of the half mirror 81 which is the closest

to the viewer 200 ranges from €7:33 to 60:40, the ratioc of

25 transmittance : reflectance of visible light of the next



23 the length Da of an inmage region 71la of the half mrror 81 is
0.41D, the length Db of an inmage region 71b of the half mrror 82 is
0.33D, and the length Dc of an inmage 44gi on 71c of the total
reflection mrror 83 is 0.26D. The 5 heights Ha, Hb, Tic of the half
mrrors 81, 82 and the total reflection mrror 83 are 1.4 tines

greater phan PorrbP, aPCradh Qeﬁféﬂeﬁd sdNe&igs.ds, téﬁaV%éﬁﬁﬁéwﬁmethe

half mirrors 81, 82 and total reflection mrror 83 is sli 'y

greater ion {4 wdmevaéghé@%ag%e ot o oA Virtua

i mage 8la of rage regl on Fror . a virtual
i mage 82a of the inma on 71b belowthe hal f mirror. 82, and a

vi rtual %gée%%at%? ‘E;t'el‘?%df‘jo’ﬁrcﬁcs%el FRRY 13 b ViEFiRkt i on

15 mirror 83 appear on to of each other in a depth position of a

di rect i oH"@PAS 1Qhe811Pne£b¢ TPRFAT oF OtV i 2lresR0Te agrM@ippear as a
t hr ee-di nensi onal image. [0039] By using half mrrors having high

ref | éct amceghitneds 20ohaviee mot epeen amdvaemt imegd | whikgedhasn this

enbodi ment, a brighter three-dinmensional image can be obtained. Mre
speci fi calf §icider riati ghoieds ansmé t aee inreil ecianoeia isdhl e
light of the half mrror 81 which is the closest to the viewer 200

ranges feompy: 334 0089: 4@ thedRhit0 szle%z'f_i igmdhance :

refl ectance of visible Iight of the next alf mrror 82 ranges

om0 e AN Rl e e o
vi rtual J Lﬂr?fnastlgd rSC}ct))m lsslcaffg‘}aea&_to have al nbst the sane
10 [0040]

It should be noted that a preferable combination of
the transmittance : reflectance of the respective mirrors
constituting the mirror device may be as follows: 67:33
for the half mirror 81, 50:50 for the half mirror B2, and

15 the reflectance of the total reflection mirror 83 is 100%.
This assumes the case where the reflection performance of
the total reflection mirror 83 is high.

Another preferable combination is 69:31 for the half
mirror 81, 55:45 for the half mirror 82, and the

20 reflectance of the total reflection mirror 83 is 80%.
This assumes the casé where the reflection performance of
the total reflection mirror 83 is somewhat poor.

[0041]

Still another preferable combination is 60:40 for

25 the half mirror 81, 50:50 for the half mirror 82, and the



5 brightness for the viewer, and an i mage which has sufficient

brightness to be seen in an illum nated room can be obtained. As a
result, view ng the three-dimensi onal?3 mage with bright ness
equivalent to an illum nated roomis allowed. 10[0040] I t

shoul d be noted that a preferable conbination of the transmttance :

refl ect ance) it dhife I &S PERE | ¥ AN I FOf Be GONSA i1 dheidridgpr deu ce
may be as follows: 67:33 for the half mrror 81, 50:50 for the half

mrror PN é&&ixﬁ%&%@i@éfﬁ% ?&eait‘%gs ﬁlg%%d r&i 'tﬂ?éé:?é\:rfﬂa(f or 83

is 100% IS assunes t ction perfornmance of
the total _reflection.mrraor 83 is high. Anot h r ef er abl
conbi natTHI g R CHRSHaTTIHT (e PRl oL LY (b had e
mrror 82, and the 20 refl ectance of the total reflection mrror 83
is 80% V¥ assumes the case where the reflection per formance of the
total reflection mrror 83 is somewhat poor. [0041] Still another
pref &rabl e conis madesh e BOIWUE fgrosRE5t diiscttdmse dfha Hedest alf
reflection mrror 83 is 80% The above two conbi nati ons are val ues

based ortHédnrlef intiatrend ckil at8 Drandutoiddiesee ¥ad aesorame eedqerg3rent al |y
obt ai ned value. 5In order to reduce ghost at this tine, the faces of

the hal fyuiiH NS &iside Akt doid Bed 1 00 M8 W e on

reflective substance coating are disposed to be on the side of the
vi ewer 2QQ, E[:Qﬂadf%lf the viewer 200.

[0042]

10 Now, a specific embodiment for disposing and fixing
the half mirrors 81, 82, total reflection mirror 83 and
two-dimensional image display device 70 in predetermined
positions shown in Figs. 1 and 2 will be described. It
should be noted that the basic dimensional ratios,

15 transmittance and reflectance of the half mirrors 81, 82
and total reflection mirror 83 are the same.

[0043]
{1) First embodiment
Fig. 3 is an exploded perspective view which shows

20 the overall structure of the three-dimensional image
display device according to the first embodiment of the
present invention. However, this view does not include
the two-dimensional image display device 70. With
reference to Fig. 3, a mirror device 80 is composed of a

25 mirror case 2, half mirrors 11, 12, and a total reflection



10Now, a specific enbodi ment for disposing and fixing the half
mrrors 81, 82, total reflection mrror 83 and two-di nensional inmage
di splay device 70 in predetern ned p@$itions showmn in Figs. 1 and 2
wi |l be described. It should be noted that the basic di nensional
ratios, 15 transmttance and reflectance of the half mrrors 81, 82

and tot g}; £&5} ecd | o”RpE Hﬁrro@ RRA che oSl p0MAbihth Fitst a

enbodi ment Fig. 3 is an expl oded perspective view which shows 20 he

overal | t hr ee- di nensi onal i nage display device
R e

accordi TSt eirbodi ment of the present invention. However,
this vieF/do s not include the two-di mensional inmage display device
70. Wtht3%%rence to Fig. 3, a mrror device 80 is conposed of a 25
mrror case 2, half mrrors 11, 12, and a total reflection 26 mrror
13. The ni rroTheeviaia gpdarase Gorits rad thia Harmsn BHEPptedsers.
[ 00441 The main body case 3 is in the formof a container 5 into
whi ch t hienttavorhdi ate nsheo natvo 1 diegen dievniatle inhperdectdey 10 tsrfmubly
includes a pair of shaft receiving holes 3k for conbining the main
body casfits Wdrnh the-TiddDdra Gaser bahaft receiving holes 3k for
combining the main body case 3 with the mirror case 2 and
a pair of V-shaped projections 3i for stabilizing the
pogsition of the mirror case 2.
10 [0045]
The mirror case 2 ig for fixing the half mirrors 11,
12 and total reflection mirror 13 in predetermined
positions, and functions to combine with the main body
case 3. The mirror case 2 1s provided with a pair of
15 approximately fan-shaped holes (shaft holes) 2a, 2b, 2c
for fixing the half mirrors 11, 12 and total reflection
mirror 13, a pailr of stoppers 2d, 2f, 2h, and a pair of
claws 2e, 2g, 21 on its both sides, and is also provided
with a pair of pivots 2k for combining with the main body
20 case and a pair of mountain-shaped projections 23 for
stabilizing the positions of the mirror case 2 and main
body case 3. The materials of the main body case 3 and
mirror case 2 are preferably elastic synthetic resins such

as polypropylene, polycarbonate, ABS resins, styrole

25 resins, and rigid PVC.



a pair of V-shaped projections 3i for stabilizing the position of the
mrror case 2. |0o[0045] The mrror case 2 is for fixing the
half mirrors 11, 12 and total reflectd’on mirror 13 in predeternined
positions, and functions to conbine with the main body case 3. The
mrror case 2 is provided with a pair of 15 approxi mately fan-shaped
hol es (sh@f4sihol es) 2a, 2b, 2c for fixing the half m rrors 11, 12 and
total reflection mrror 13, a pair of stoppers 2d, 2f, and a pair

of claws 2e, zﬂjzekﬁaﬁq At éjzoé h si ﬁhezst r@%gtsd |%Qf Oqleqﬂ ith a

pair of pivots or co ining Wi case and a pair
of rmunt n- shape rojectio for stabili osi tions of
Che i 1ot Rl G bah Totaeetnat e e of SBftihe i 1
body case 3 and mrror case 2 are preferably elastic synthetic resins

such as ¥ §aBp aendia ot yekd boldit e, 138D &9ty Sids/ vfe U ¥esi ns,
and rigid PVC. 27 [0046] The half mrrors 11, 12 and total
refl éctiwre MidorsdTlhate the tdafor maf eppireened imm:mga es havi ng
rectangul ar shafts 1la, 12a, 13a on both sides of their 5 one side so
t hat t hexpgdhwadimaasll pef dAmsstideet | b =4 hiestapir Qe dmisd Yhd Bas )s aped

hol es (shaft bearing holes) 2a, 2b, 2c which are forned on the mrror

case 2. zihe ddigkingss8se of odhe hed frid iRl hade And gt al

reflection mrror 13 are preferably 1 mmto 2 mm when the 10 | ength

f th 3. 047] Wh h
eroon HORETE 107 Rehae § b L LI Focd P04 Then The

screen It

reflection mirror 13 are preferably 1 mm to 2 mm when the
10 length of the diagonal of the screen 71 is about 3.5
inches.
[0047]
When the screen 71 is about 10 inches, it is
preferably 2 mm to 3 mm. When the screen 71 is about 30
15 inches, it is preferably 3 mm to 5 mm, The half mirrors
11, 12 and total reflection mirror 13 is preferably made
of glass, acrylic resin, rigid PVC, or polycarbonate.
Their coclors are preferably as clear as possible. The
transmittance and reflectance of visible light of the half
20 mirrors 11, 12 are as described above, and the half
mirrors 11, 12 are preferably those produced by dielectric
multi-layer coating to keep the absorbency of visible
light to a low level. The half mirrors 11, 12 are
preferably so~called plate beam splitters. The total

25 reflection mirror 13 is preferably produced by dielectric



preferably 2 mmto 3 mm When the screen 71 is about 30 15 inches, it
is preferably 3 nrmto 5 mm The half mrrors 11, 12 and total
reflection mrror 13 is preferably m#fe of glass, acrylic resin,
rigid PVC, or polycarbonate. Their colors are preferably as clear as
possi ble. The transmttance and reflectance of visible light of the

hal f 20 g Tt D Baidy ddati®y AShElesksy hed @bomezodd dhechadf mrrors

11, 12 are preferably those produced by dielectric nulti-Tayer

coati ng 4.9 K68 tﬂg ROSOT AV o(]fl?}yégipi light to a |low level. The
rors 11, 12 are preterab

hal f m so-called plate beam splitters.
The tOtato&P reflection mrror 13 is preferably produced by
dielectric %8 mul ti-layer coating, but may be of Inconel coating
produced by netal vapor deposition. [0048] Fig._ 4 the two-di nensional

i mage di spi ay fd&si de B FHY S led a9 K SRLaY BEHL s 3,
and shows the state that the mrror device 80 and the main body case
3 aré corigrebmmiatgd rior s inel8eody asmeatd edathy sheves tilry t he
shafts of the half mrrors 11, 12 and total reflection mrror 13 into
t he apprsrdtrmtteiat fave shbopest | debsas | 81y ol ash@aga @b, bty cdadde3
mrror case 2.
are combined. The mirror device 80 is assembled by
inserting the shafts of the half mirrors 11, 12 and total
reflection mirror 13 into the approximately fan-shaped
10 bearing holes 2a, 2b, 2c¢ of the mirror case 2.
[0049]

Moreover, by inserting the pivots 2k of the mirror
case 2 into the shaft receiving holes 3k of the main body
case 3, the mirror device 80 and main body case 3 can be

15 combined (refer to Fig. 12(D)). In the state shown in Fig.
4, the entire screen 71 can be seen, and thus the screen
71 can be normally viewed. However, the half mirrors 11,
12 and total reflection mirror 13 are not in predetermined
positions relative to the screen 71, and therefore three-
20 dimensional image viewing is not enabled.
[0050]

Fig. 5 is a drawing which shows the state that the

half mirror 11 rotates about the shaft. Fig. 5(a) is a

perspective view of the half mirror 11, while Fig. 5(B) is

25 a side elevational view. With reference to Fig. 5, the



[ 0049] Mor eover, by inserting the pivots 2k of the mirror case
2 into the shaft receiving holes 3k of the main body case 3, the
mrror device 80 and main body case %an be 15 conbined (refer to
Fig. 12(D)). In the state shown in Fig. 4, the entire screen 71 can
be seen, and thus the screen 71 can be normally viewed. However, the

hal f m rgwd st 112 13F apde t RABF heF+E€611 0N & {4 Okhd IrSFE HPtah N
predeterm ned positions relative to the screen 71, and therefore

t hree- ' i j Vi W ' b 5 [ is
i ani 1o R L oga tRary kSR 8 PG 2 Phend R P S o B 0
the shaft. . Fiqg. A .S per.spective Vi of ,.the half mrror
11, whi |"é1i‘:tr%.°%?/%) 1% denatiy B U ERAN 50 s SR e e to
Fig. 5 the 29 shaft ha of the half mrror 11 is in the formof an
out war dI SPRFFEHIRF Sy r BRR 2RI nsle hly BTG oroHe ot a ThiSdt h of
W The length d is equal to the dianeter of the approximtely

f an- Shapgeall S Hairreeck] Viieiglng| eheareqhengulay fsimditorila davitg t he
rectangul ar shafts Ila on its both sides is fixed so that it can
rotate ahoth @ided ats ofiimsd ssdOtihat t hi ncdhersioaige abohten angt £ fowf

t he apex of the approxinmate fan shape without falling off by nipping

the apprad éred @ Wi @S hepe dr $7gé t of eeied Vangn d1o eo2ar HO(g88Lr080 Fi g.
3) fromboth sides. That is, the half
the approximate fan shape without falling off by nipping
the approximately fan-shaped shaft receiving hole 2a
10 {refer to Fig. 3} from both sides. That is, the half
mirror 11 is allowed to rotate without deviation from the
rotation axis to the position shown by the half mirror 11
of the dotted line. Normally, the shafts of the
rotational part have a narrow shape, but considering that
15 the half mirror 11 is made of glass or a synthetic resin,
the shafts 1lla are formed to be rectangular to increase
its strength and reduce the risk of falling off of the
shafts. The half mirrors 12 and total reflection mirror
13 are also rotatably fixed by the approximately fan-
20 shaped shaft receiving holes 2b, 2¢ by the same mechanism.
[0051]
Figs. 6 and 7 are drawings which explain the
strength of the shafts 1la, 12a, 13a of the half mirrors

11, 12, and total reflection mirror 13. Figs. 6(A) (B)

25 are drawings which show examples with differently shaped



mrror 11 is allowed to rotate without deviation fromthe rotation
axis to the position shown by the half mrror 11 of the dotted |ine.
Normal |y, the shafts of the rotational® part have a narrow shape, but
considering that 15 the half mrror 11 is made of glass or a
synthetic resin, the shafts ha are fornmed to be rectangular to

i ncreaseshdstStdenodh. anthe ediade o ha i 3k=0f 1kl l[ding Hekk @het he
shafts. The half mrrors 12 and total reflection mrror 13 are al so

r ot at abl i t ADpr oxd ly: fa S hafet ei_vi ng
hol es Zb%,hi cé(%s l?é/hne éfl?re mgiﬁam%yj[%bgﬁi@% gsﬁpgggﬁd%; g{ugﬁdraawi ngs
which explain the strength of the shafts l1la, 12a,. 13a of the half
mrrors a}ﬂ’ei'z, %rn%sﬁ ot c?%?lfae%%?rbnr%i?tf’]o‘fe 1% ?:i]g%af‘flézé&t)ert B) 25 are
drawi ngs whi ch show exar‘rIPI es with differently shaped 30 shafts dl,
d2. The FHRAFTRTA 7 12X N9BPH S Habe the $haPENSs SAFSESeRERLYEGS in
Fig. 6(C. In case of such a shape, stress concentration relative to
a | oad dlads Perdratbbnite cvkenegnparetha widh hegs dhefistedsnd a
analysis 5 made by the finite el ement nethod with base B fixed and a
| oad apploat] applied posithopadiFPlomdbTap esndhadtesd rigss: comeegd rati on
of maxi mum princi pal stress generates on the corner parts d, C2.
[0052] IadMoseved #ank idheos halstimin thei detdl ontePardedsrdtid.orf Whe

exanple, it is assuned that the maxi num princi pal stress aa of the
corner pRagt a4 rbasg.g:g @l;st@i)_e that width
foos2}

10 Normally, the shaft of the rotational part is thin.
For example, it is assumed that the maximum principal
stress ca of the corner parts in such a shape that width
w : length dl = 1:1 as shown in Fig. 6(A) is 1. 0. In
contrast, as shown in Fig. 6(B), by providing a rectangle

15 in which the length of the shape of the shaft is longer by
defining that W:d2 = 1:5, the maximum principal stress cb
of the cornexr parts is about 0.3.

{0053]
Since the material of the half mirrors 11, 12 and

20 total reflection mirror 13 is glass or synthetic resin, in
order to prevent breaking off of the shafts, the stress on
the stress concentration part should be reduced as much as
possible. To this end, in this embodiment, the stress of

the corner parts is reduced by increasing the ratio of the

25 length d2 to the width W of the shaft. It should be noted



w: length dl = 1:1 as shown in Fig. 6(A) is 1. 0. In contrast, as
shown in Fig. 6(B), by providing a rectangle 15 in which the length
of the shape of the shaft is |longer By defining that Wd2 = 1:5, the
maxi mum pri nci pal stress db of the corner parts is about 0.3. [0053]
Since the material of the half mrrors 11, 12 and 20 total reflection

mrror lghdts €hasSatoio SYRtREREE W eSi Tendth AAlers tr-df Svanty br eakihg
off of the shafts, the stress on the stress concentration part should

be redu @ér,mma@h@%ééféel;éfocérbilﬁem ifk thise igg|nt, the

stress of 1The corner parts is reduced by I1ncreasing the ratio of the

| i f the shati. houl d b d h
the At ohR S| Sgvh B0 RTORa epa 57 1EA o AR GHEF 7= ahitt ne

ratio 1: Ca,ﬁ reduce the stress of the corner parts to about one
third thelPi% the case where 1:1. [0054] 5Fig. 7 is a drawi ng which
shows a variant of the shape of the shafts. As shown in Fig. 7, by
roundi ng the &Gigher’? pat t3 davamy Ghighefsdyowso FFivipr igE®) ofi ikhehi ch t he
shafts of the half mrrors 11, 12, and total reflection mrror 13 are
formed, srmapd wi hdie sthakiss caksbhehdwspemns@&dg .10, byt osndd e, thadi us
r of the round part is preferably one third to one fourth of w.
corner parts Cl and C2 (refer to Fig. 6{(C)) in which the
shafts of the half mirrors 11, 12, and total reflection
mirror 13 are formed, any further stress can be dispersed.
10 In this case, radius r of the round part is preferably one
third to one fourth of w.
[0055]
Rotational movement of the mirror device 80 will be
explained.
15 In the mirror device 80 of Fig. 4, since the half
mirror 11 is in a state of engaging the stopper 2d and
claw 2e {(refer to Fig. 9(a), (B), Fig. 3) provided on the
mirror case 2, it is kept from rotating. The half mirror
12 and total reflection mirror 13 are also kept from
20 rotating by the stoppers 2f, 2h, and claws 2g, 2i. (refer
to Fig. 9(A)).
[0056]
Figs. 8 and 9 show the state that the mirror device

80 is rotated about the pivot 2k from the state of Fig. 4

25 and is placed over the main body case 3 into which the



[ 0055] Rot ati onal novenent of the mrror device 80 will be
expl ained. 15In the mrror device 80 of Fig. 4, since the half mrror
11 is in a state of engaging the stopper 2d and claw 2e (refer to
Fig. 9(A), (B), Fig. 3) provided on the mirror case 2, it is kept
fromrotating. The half mrror 12 and total reflection mrror 13 are
al so kepiwd +@imedds ioial | ffhdy dipdprrsficLfzo 2y Ak alans 294 .20 .
(refer to Fig. 9(A)). [0056 Figs. 8 and 9 show the sfate

that the g.)g £ aggeffa%@eé -&9&;&&%@ tode cgf;)\c/}f}}e %Jéseo_mthe

state of is placed over the main case into which
the 32 fwo-dinensjonal | e display. device 70 s inserted., Fig.

o(n) 1 WL et TR SR e St mage
di spl ay device durjng three-dinensional inmage viewing, Fig. 9(B) is a
cr oss- seadFha LW of Fide B Bart® shSiiP Ty |IGWHBB Tiewidf B,
and Fig. 9(C) is a cross-sectional view of the part shown by arrow
C-C Bn Mart ®wn Me awddw B8 ois Rilg. 12(Zand awt Higefd @t iden arirror
13 are in predeterm ned positions relative to the screen 71 in the
state showsssdatgior{A)viandpridwve dbaur tdieoh® Isyaderdwrc-¢ in Pig.

t hr ee- di nensi onal image view ng of this enbodi ment. The mai n body

case 3 anghit heabahkirearirtiors hal e 13kanbhe ofblr @6 rgase idnafd rpbyot
2k, and the approxi mately fan-shaped holes 2a, 2b, 2c and stoppers

2d, 21, 200 dd He dddbrithed Godlc At dISRASAR SO Ul dditdtB half

mrrors 11, 12 an ection mrror 13 are in predeterm ned

positio rel atiive .tq the screen 7.1 i is state. The angl.es of
api ces 271?1 tjhneate%'beprsotxa?cneatsgﬁl an- sl:}zlagp'e(l;!3 QABI e Sa P T8 %y & Sbout 28

degrees, about_ 23 degrees, and about, 15 degrees, respectively.
glo state for éié%e—éﬁmen51onal image é{ew1ng ofl%his y

embodiment. The main body case 3 and the shaft receiving
hole 3k, the mirror case 2 and pivot 2k, and the
approximately fan-shaped holes 2a, 2b, 2c¢ and stoppers 24,
2f, 2h, and the claws 2e, 2g, 2i are disposed so that the

15 half mirrors 11, 12 and total reflection mirror 13 are in
predetermined positions relative to the screen 71 in this
state. The angles of apices of the approximately fan-
shaped holes 2a, 2b, 2c¢ are about 28 degrees, about 23
degrees, and about 15 degrees, respectively.

20 [0057]

In the state of three-dimensiocnal image viewing in

Figs. 8 and 9, as shown in Fig. 9(C), the mountain-shaped
projection 2j provided on the mirror case 2 is inserted
into a recess of the V-shaped projection 3j of the main

25 Dbody case 3. Accordingly, the positions of the wmirror



20[ 0057] In the state of three-di nensional imge viewing in
Figs. 8 and 9, as shown in Fig. 9(C), the nountain-shaped projection
2j provided on the mirror case 2 is i¥¥serted into a recess of the
V-shaped projection 3j of the nmain 25 body case 3. Accordingly, the
positions of the mrror 33 device 80 and nain body case 3 are fixed

to a cerdari-deds etnd Shlte bEGy NtLEOT3 CASE 22l FRi ) HodyaRse 3 is
made of an elastic synthetic resin such as pol ypropyl ene, the

o stic synthetic s pol ypr opy 3
o1 0] eat | A i L s o AR L o e TP Se TR Aor

2 t t it _back to the state.in Fig. 4. Providing the state i
Figs. 8'WHE ©F (i THReStR TR 4 57 S0 AU R PRHEPTOR HE sae

reason. The mirror, device 80 can be easily rotated and noved in this
10 nmannéri® RRIRHFRIPRIPFE PLEOTRGEIM 21 ol &S NgVashi FEM HtSween t he
state for three-di nensional inmage viewng and the state for nornal

vi ewsng sfandrd porpest 7dn oF j twkth wo- ek et ameduntrege Thse ayo devi ce
70. When the screen 71 is provided with a touch panel, it is possible
to touchrdimtideclscmeenren ¢dee st ate Siowt ivadk Gco 4chd OOEB]e in As
menti oned above, in this enbodinent, only the part of the mrror

device 88ids 4 enpverhildion the SH-0en iof ik .t W gidensepal-Hamge
di spl ay device after attachnent, 20 whereby it is possible to

I nstant |y Sl tGh Pt ween Lwor g, démé?%fﬁfé‘a%of BAE YL AL AN The

t hr ee- di nensi onal TTrage vi ew ng easy operation.

mirror device 80 can be easily rotated and moved in this
10 manner, and therefore it 1s possible to easily switch

between the state for three-dimensional image viewing and

the state for normal viewing of the screen 71 of the two-

dimensional image display device 70. When the screen 71

is provided with a touch panel, it is possible to touch
15 the screen in the state shown in Fig. 4.

[0058]

As mentioned above, in this embodiment, only the
part of the wmirror device 80 is removed from the screen of
the two-dimensional image display device after attachment,

20 whereby it is possible to instantly switch between two-
dimensional image viewing and three-dimensional image
viewing with easy operation.

[0059]
Folding of the mirror device 80 will be explained.

25 Fig. 10 shows the state that the mirrors are folded



[ 0059] Folding of the mirror device 80 will be explained. 34 from
the state in Fig. 4 in the mrror case 2. As shown in Fig. 10, the
half mirror 11 can be folded at a bot3om 2n of the mirror case 2 by
goi ng over the claw 2e when force P1 is applied (refer to Fig. 3).
The half mrror 12 5 and total reflection mrror 13 can be folded in

a simlaf r-GRWIGE . sELES- id lpppd 4%&*}%%&%@&&@@ the EHdR case
2 in the state of Flg 10 is” placed over the naln body case 3. Unli ke

in the tﬂéf{lt? %9 i ?@%l %%?Fgrﬁﬁ‘fc?}_“‘ 1 %in F]b@ é% a@a%fb&ﬁf&%?rs

11, 12 an ron mrror are s He " mrror
case 2, the mrror device 80 is,folded i ate_of be| ng

CPoce’t ATl AR BLALOE 8808 B 43ing never ohbs § 121 G

device 70. The overall volune is reduced fromin the view ng | n Fi g.
9. 15[ 00Bo¥ce Pl igjaprided) (refer ckesBigect) ondiheyibad s migaor Wien
the mrrors are folded, Fig. 12(B) is a cross-sectional view of the
part 5showrd byotza meﬂ@:ti]olﬁirgirﬂ@(Aﬂ ¢agy.bd 2f@)ded I a similar
cross-sectional view of the part shown by arrow 20 CGCin Fig. 12(A),
and Fi g.md2{dd. | FiggLr ASIS-H{RTtI0mow itdie Qftddee thard t3Howi rdnsrar r ow
D-Din Fig. 12(A). In this enbodinent, as shown in Fig. 12(B), the

hal f mrepte 14 {3 dhsepgagedfromt heo St ORPEEC2Y @ Chiaw Rin

Mor eover, as shown in Fig. 12(C),” t he nount ai n- shaped
body case 3. Unlike in the three-dimensional image

viewing of Fig. 9, the half mirrors 11, 12 and total

10 reflection mirror 13 are stacked in the mirror case 2,
while the mirror device 80 is folded in a state of being
close to the main body case 3 and two-dimensional image
display device 70. The overall volume is reduced from in
the viewing in Fig. 9.

15 [0060]

Fig. 12(A) is a cross-sectional view in part when
the mirrors are folded, Fig. 12(B) is a cross-sectional
view of the part shown by arrow B-B in Fig. 12(A), Fig.

2(C) is a cross-sectional view of the part shown by arrow
20 C-C in Fig. 12(A}, and Fig. 12(D) is a cross-sgectional
view of the part shown by arrow D-D in Fig. 12(A). In
this embodiment, as shown in Fig. 12(B), the half mirror
11 is disengaged from the stopper 2d and claw 2e.
Moreover, as shown in Fig. 12(C), the mountain-shaped

25 projection 2j is disengaged from the V-shaped projection



25 projection 2j is disengaged fromthe V-shaped projection 35 3j.
[ 0061] As mentioned above, according to this enbodi nent, by
enpl oying a structure in which the pa& of the bulky half 5 mirrors
can be fol ded and nmade conpact, a three-dinmensional image display
devi ce suitable for accommodati on and carrying can be provided.
[0062] Fp. 13 shows the mechanismthat the half mirrors 11, 10 12
and total reflection mrror 13 are folded within the mrror case 2.
Fig. 13(f9ods @ drawi ng which shows, assuming that a bottom 2n' of
the mrror case 2 is a flat plate with no folding, the state the half
mrrors 11, 12 and total reflection mrr.or 13 are fol ded..w thin.the
15 mrror casél,s RS rakb?\é%’i nagc%cf‘Fe M3 :tocf' k- e ef%%m d In
body case 3 is,attegyted. At this tinme, its volune in the folded

state cEAMBEYERIGEHIKEET it tHel fli it BT ook H b Brlhs

| ow as possible when the mrror case 2 is folded fromthe screen 71.
Real PzatMiorr & ofan hes, Lhbded e3nd reads resmpaciot aa i dresi s k'
connecting the mrror case 2 and nmain body case 3 to be in a position
renot e fdiomaridieonsl nineory dbgel 8y ddwide preMesitlse ciogbi nati on of the
two conponents. If the rotation axis k is disposed within the main
body casf-cbrintodd d 1 tAed todr2pi P RN esd oty onbined as in Fig.

13(B), the height h2
[0062]
Fig. 13 shows the mechanism that the half mirrors 11,

10 12 and total reflection mirror 13 are folded within the
mirror case 2. Fig. 13(4) is a drawing which shows,
assuming that a bottom 2n' of the mirror case 2 is a flat
plate with no folding, the state the half mirrors 11, 12
and total reflection mirror 13 are folded within the

15 mirror case, and further placing the mirror case 2 over
the main body case 3 is attempted. At this time, its
volume in the folded state can be reduced by keeping the
height hl of the bottom 2n' as low as possible when the
mirror case 2 is folded from the screen 71. Realization

20 of this, however, requires a rotation axis k' connecting
the mirror case 2 and main body case 3 to be in a position
remote from the main body case 3, which prevents
combination of the two components. If the rotation axis k

is disposed within the main body case 3 to allow the two

25 components to be combined as in Fig. 13(B), the height h2



36 of the bottom 2n' and the screen 71 when fol ded is about 40% of

t he height hmax in three-di nensional inmge view ng. An edge 2W of
the mirror case 2 reaches its maxi numéhei ght at this time, and this
hei ght is the height h2 when 5 fol ded. [0063] Fig. 13(c) shows
the case where the bottom2n of the mrror case 2 is folded at 2v

near an dippgie G5k fsth 1207 dhte id AcF&dd eff lierl FdQed 3is ldhdudt S
case, causing a 10 bending angle 8 to be about 19 degrees brings the

screen 74]04:'%‘3% @t%%g?%n%\ééo{nt JBIdQhe ffcg'h%l i g;é hﬁre%iﬁ'{ge.hghe

posi tion of ror case maxi mum hel and a heig

when fol ded can ke about 30%the hei ght hmax duri Vi ewi ng.

Mor eover: s?cfﬁ’:ee ﬁﬁe %’g;ﬂikﬂ‘? 6%1%%%%?9352 HRATRES G s br ought
near the center of the bottom2n of the mrror case 2, a round shape

bul gi ng Ri%He &lerftltls i Elng oamedohpidiethitn s ey heigly) havwhenr i s

suitable for carrying. A space for accomodating the total reflection
mrrér plidedeft even when the bottom 2n 20 is fol ded near 2v of the
mrror case 2 in such a nmanner, and thus folding of the total

reflectifogarror 13 is not affected. [0064] Fig. 14 is a perspective
vi ew whi ch shows the top 37 notches 2p, 2q, 2r are present at the

bottom of the gy raon G3senbwsThed M@ SHias Hnd BRAMCHES sFan He

warped toward the half mrror 11 by the elasticity of the synthetic
L1 n AR A 4 e By L% a1 Shancon il e par
1106 pUdHF GRThd SoHi LAyt R Phe hal Fmcrre: Cooeai B8 LPEL ft ed
fromthe folded state to a _position where it is | ocked between
10 bending angle ® to be about 19 degrees brings the screen
71 close to an edge 2W of the mirror case 2, and therefore
the position of 2v of the mirror case 2 maximum height,
and a height h3 when folded can be about 30% the height
hmax during viewing. Moreover, since the position 2v with
15 the maximum height is brought near the center of the
bottom 2n of the mirror case 2, a round shape bulging at
the center is provided compared with Fig. 13(B), which is
suitable for carrying. A space for accommodating the
total reflection mirror 13 is left even when the bottom 2n
20 is folded near 2v of the mirror case 2 in such a manner,
and thus folding of the total reflection mirror 13 is not
affected.
[0064]

Fig. 14 is a perspective view which shows the top

25 surface of the mirror case. As shown in Fig. 14, U-shaped



10 the stopper 2d and claw 2e. By doing this, the half mrror 11 can
be rotated wi thout touching the half mrror 11 directly with the
finger or hand. Simlarly, the half @’ ror 12 and total reflection
mrror 13 can be rotated by applying a force on the parts 2t, 2u

wi thout directly 15 touching themw th fingers or the like. [0065]

Fig. 15 ﬂ&@é@rﬁp,e%%yezﬂi%vw@b@% #hdTBdt o £ags hiad.Ng a
formdifferent fromthat of the nain body case 3. The main body case

4 has a shape, whi A f |y fd on| e part e
t wo- di nensi o%a] ﬁ%&é%r%%gaqa%f%g\ﬂ %21%8{0%&?1%.5 %gni ;%eaw%frp%ﬁ
cross-sectional_.view of a state at the two-di nensi onal inmage

di spl ay L R ﬁ'éa]i%sr@r{%%ri]ri g’}f h@%%wtc%s%{jjfheand t he
mrror case 2 is conbined with the sane. It is also 25 preferable
that t heSYRE oty ease Y i PRl ¥hTeatif rcarf? 3 dhatiingsmidetic
resin. Moreover, the main body case 4 and two-di nensi onal inmage

di spbay hbavd cu 2N aimemntpassily et déetwthphee ot etheld r i @hieon thdasce.
A shaft bearing hole 4k and a V-shaped projection 4] have functions
sim | ar dperaitiwsel ofcdiduched tibesid ngedtad est I and /- shapashrt
projection 3] of the main body case 3. [0066] As menti oned

above, gy tiH prehadi Btat BArdlidd Arhddayd e danekdwing haldudd rdq@rs and
ot her conponents can be 10 easily attached to and detached from a

L wo- g:e”fesifé Wile,| MYG I SARY HEVE 6o SUED A5 P @b dtedn f4H

the folded state to a pogition where it is locked between

10 the stopper 2d and claw 2e. By doing this, the half
mirror 11l can be rotated without touching the half mirror
11 directly with the finger ox hand. Similarly, the half
mirror 12 and total reflection mirror 13 can be rotated by
applying a force on the parts 2t, 2u without directly

15 touching them with fingers or the like.
[0065]

Fig. 15 1s a perspective view which shows a main
body case 4 having a form different from that of the main
body case 3. The main body case 4 has a shape which

20 perfectly fits only an end part of the two-dimensional
image display device 70. Fig. 16 1s a cross-sectiocnal
view of a state that the two-dimensional image display
device 70 is inserted into the main body case 4, and the

mirror case 2 is combined with the same. It is also

25 preferable that the main body case 4 is also made of an



designed to be fol ded and conpact. Therefore, a three-dinensional

i mge can be easily carried and enjoyed. [0067] 15(2) Second

enbodi nent The second enbodi nedt of this invention will be now
explained. Fig. 17 is a drawi ng which shows conponents of the

t hr ee- di nensi onal inage display device according to the second

enmbodi menta &1 d leseit FWRN! i MdreBRweY ek ne2fiali Al %ouyewaggea not
i nclude the two-dinensional inege display device. As shown in Fig.

17, a m r Y/ lE%%%
22, a toagrgc? tvﬂ?l%ﬁ%%ﬁl(}’nﬁ{% or 3 Cmdgﬂloé{r?;au nb %a 7cdfjlgéeg%b Si nce%tjy
nlrror C ody_ case. 5b re con a_25 hinge part
Tt IR B DT P A hﬁﬁtﬁﬁar&m hode
synthetlc re5|n of havi hi gh resi stance to hinging action such as
pol ypr oyt & %9 ROOEH] -G G date BRCEHOTDHSiMidaty tehd
attaching the half 5 mrrors 21, 22 and total reflection mrror 23
are provilgete o ttiee rehaf sl ign holles 134 ckb s shanest i al |
transmttance and reflectance of the half mrrors 21, 22 and total
refl ectipprojeatriom 28j ase e nsaire asiy resagebadi nent 1, but their
shapes are all rectangles. 10The mai n body case 5b has a shape that

perfectlypdddls only an end part of the two-dinensional inmage display
device 79. [0069]

As mentioned above, in this embodiment, a mirror
device including half mirrors and other components can be
10 easily attached to and detached from a two-dimensional
image display device such as LCD, and the mirror device is
designed to be folded and compact. Therefore, a three-
dimensional image can be easily carried and enjoyed.
[0067]
15 (2) Second embodiment
The second embodiment of this invention will be now
explained. Fig. 17 is a drawing which shows components of
the three-dimensional image display device according to
the second embodiment of the present invention. However,
20 this view does not include the two-dimensicnal image
display device. As shown in Fig. 17, a mirror device 50
includes a mirror case 5a, half mirrors 21, 22, a total
reflection mirror 23 and a main body case 5b. Since the
mirror case 5a and main body case 5b are connected by a

25 hinge part 5f, it is preferable that it is an integral



Figs. 18 and 19 are draw ngs which show the state 15 that the mrror
device 50 is fornmed by fixing the half mrrors 21, 22 and total
reflection mirror 23 to the nmirror cas® 5a, and the two-di nensional

i mge display device 70 is inserted into the main body case 5b. This
is a state for normal viewing of the screen 71 of the two- 20

di mensi oned 1 ARGSr dh SHRYnEYE CBed On SPOHD] 1 A 981 gROr &8s 2dn & %o

drawi ngs whi ch” show the state that the mrror  case 5a 1s rotated

al 25 D 21895 MdECh WSIAPRITSI R MpldAgi 2 B tughe o
into preﬂﬁiééﬁ1ned positions relative to the screen 71, and therefore

all ows t nmensi onal inage view ng. Since the mirror device 50
can be easily rotated and noved in such a manner, it is possible to

easi |y swi tch HQWEsh The T at?e fET thieladisnthsomahinmdds it frg
and the state for normal viewing of the screen 71 of the

t wo- @i nemsiomad 2 hage? displ tytakbvietl §OL idheni ther s23 esre Ardwided
provided with a touch panel, it is possible to touch the screen in

the stat®s e Fipsrod8cadd 99, IHOGHb|ckness, watddielsecond
enbodi nent, the part of the mrror device 50 cannot be folded to

reduce tﬁkeaﬂﬁﬁﬁ@ar?@e'é‘n& hee 1 &8t afd 08t MBI - hd D&Y BFrot 8162 SE0PN

embodi ment requires fewer parts than the first enbodinent, and the

shapes (gnd total reflecticon mirror 23 are the same as in

embodiment 1, but their shapes are all rectangles.

10 The main body case 5b has a shape that perfectly
fits only an end part of the two-dimensional image display
device 79.

[0069]
Figs. 18 and 19 are drawings which show the sgtate

15 that the mirror device 50 is formed by fixing the half
mirrors 21, 22 and total reflection mirror 23 to the
mirror case 5a, and the two-dimensional image display
device 70 is inserted intc the main body case 5b. This is
a state for normal viewing of the screen 71 of the two-

20 dimensional image display device 70.

[0070]

Figs. 20 and 21 are drawings which show the state
that the mirror case 5a is rotated about the hinge 5f and
placed over the screen 71. In this state, the half

25 mirrors 21, 22 and total reflection mirror 23 are brought



18 parts are sinpler. Accordingly, it is possible to reduce
production costs than the first enbodi nent. [0072] It should be
noted that the second enbodi mrent can4fe carried out with various

nodi fications. For exanple, in 20 the above enbodi nent, the mrror
case 5a has a structure of being rotatable about the hinge 5f, but

may have:; t t ) 'rﬁgggg e 5b
are intgﬁégfléi§¢§£§?éﬁﬁﬁ% %?%%§%ﬁré§? eﬁﬁ?ﬁgg g@% 0 af%ac " the

t wo- di mensi onal i e display device. 70 to t 25 nmain. body case 5b,
the. two- STeneTErER oS et SHreye Gt el o RadE B STt iEhed by
Inserting, fromthe front of the nmain body case 5b. [00731 As

ment i onetFBERDVERS | HEERRY sELBHEE en ot hert , &S 5L FPiRtek\arg moved
including half mrrors and other conponents can be easily attached to
and det ahed ¢l o BARBRT , dl Frehs| pees Lhhagee dapl ty slelt e brivrearn
LCD, enabling enjoynent of three-dinensional inmages. [0074] 10 (3)
Third entdosli steste for three-dimensional image viewing and the

state for normal viewing of the screen 71 of the two-
dimensional image display device 70. When the screen 71
is provided with a touch panel, it is possible to touch
the screen in the states of Figs. 18 and 19.

10 [0071]

In the second embodiment, the part of the mirror
device 50 cannot be folded to reduce the volume as in the
first embodiment. However, the second embodiment requires
fewer parts than the first embodiment, and the shapes of

15 parts are simpler. Accordingly, it is possible to reduce
production costs than the first embodiment.
[0072]
It should be noted that the second embodiment can be
carried out with various modifications. For example, in
20 the above embodiment, the mirror case 5a has a structure
of being rotatable about the hinge 5f, but may have a
structure that the mirror case 5a and main body case 5b
are integrally fixed without providing the hinge 5f. To
attach the two-dimensional image display device 70 to the

25 main body case 5b, the two-dimensional image display



Specific constitutional exanples of the three- dinensional inmge

di spl ay device now will be explained with reference to Fig. 22 and
the followi ng drawings. It should be“oted that the basic proportion
of the half 15 mirrors and total reflection mrror and ot her
conditions are the sane as those in Figs. 1 to 2. [0075] Fig. 22 is a

per spectdaei & ey Ofar NBe t i €Lchal NBRSi Roat+ { e &th SthayrAav e in a
state that three- 20 dinensional inmage viewwng is allowed, Fig. 23 is

a perspegtd Vrﬁ'ai’ﬂ%c%fé Lhe. thy ee-di mensional inmage display device in a
state that two-dinmensional 1mge viewing is enabled on the screen of
t he two-gd ﬁi onal image display device in a state that the mrror
devi ce | cgg , Fig. 24 25 is an expl oded perspective view of the
mrror device, Fig. 42 25.is a perspective view_of_the

t hr ee- di mensi alMSHelgE e SNWE deit 'S Ferdih i RIH e @& rror
device is closed, and Fig. 26 is a perspective view of the mrror
devi ée. M007E] dNeichovmclydRig. habl nikrers endlioErst orripPerRILes
di splay device includes a mrror device 90 and a nain body case 3. As
shown i redn goe 225s1he anet acived vt ¢ ased 3ddissclasd apysmwxa nade! y box
shape, and accompdates a two-di mensional image di splay device 70
therei n.gikihd Whal image display device such as LCD, enabling
enjoyment of three-dimensional images.
[0074]
10 (3) Third embodiment
Specific constitutional examples of the three-
dimensional image display device now will be explained
with reference to Fig. 22 and the following drawings. It
should be noted that the basic proportion of the half
15 mirrors and total reflection mirror and other conditions
are the same as those in Figs. 1 to 2.
[0075]
Fig. 22 is a perspective view of the three-
dimensional image display device in a state that three-
20 dimensional image viewing is allowed, Fig. 23 is a
perspective view of the three-dimensional image display
device in a state that two-dimensional image viewing is
enabled on the screen of the two-dimensional image display

device in a state that the mirror device is open, Fig. 24

25 is an exploded perspective view of the mirror device, Fig.



10 di nmensional imge display device 70 is, for exanple, a snart
phone. The mrror device 90 includes an approxi mately box-shaped
mrror case 2 in which a plurality of2mirrors (three mirrors in this
exanpl e) are arranged and nounted in parallel at predeterm ned 15
intervals in the depth direction, and this mrror case 2 and its

shaft Zigares roted abbycsppporiad by alafdinheard Nge 3K ddLf efmdf Fi gs.

27 and 28) in rear end parts of the main body case 3. Fig. 23 shows a

state ' case, 2.4 r in
ody cact i1 5p Rerie e A i M E R AR tyithol, GBGPce B SRS
mrror caiﬁgg.is %osed wi thin the main _bod ase 3, the

t hr ee- ditféhsT thal 2§ meye® RESPIRSF el J&t F%r ST DAE e, and
therefore it is conpact and convenient for accommobdation in a bag or
easy carkQ4tR). 25[0077] 43 As shown in Figs. 22 to 27, the
mai n body case 3 is surrounded by a flange (low side wall) 3i, and is
provided with 2 Mduwsithdirp ity .35 urhbeuridetebydimtensfilcanage iiagat its
center. The two-di nmensional image display device 70 5 including the
screen Hispgliah diwidaynelides d Mesanalev i@y 0 ademvwebly body
attached to this housing part 3m A pair of guide walls 3b for

prevent idigsd he. t wa- dindRasiienali gi. mge dhsphay ndewase c4Qef RorLEDYIHNg to
the front and falling out is provided on the fronf left and right

side. i shy t 1he i i n body case 3
Wil | be%&%srcrl Qﬂéﬁ&%lﬁfeléﬂw threfer enc%eétcgﬁ“:‘—ﬁ?%%eé?t 0 28. [0078]

the strugture .of the mrror., device, 90 w | now descri bed in

furt her ST SonA RS A S S s EH A he TEEORTOC0 t he
back, two half, mrrors 11, 12 and a total reflection mrror 13 are

nmourP ed BPFHE- W oMadR SEP o dRMEGRNGUIET KT siamwis B, 12

are attached to
smart phone. The mirror device 90 includes an

approximately box-shaped mirror case 2 in which a
plurality of mirrors (three mirrors in this example) are
arranged and mounted in parallel at predetermined

15 intervals in the depth direction, and this mirror case 2
and its shaft 2k are rotatably supported by shaft bearing
3k (refer to Figs. 27 and 28) in rear end parts of the
main body case 3. Fig. 23 shows a state when the mixror
case 2 is rotated and fully open from the main body case 3.

20 Moreover, as shown in Fig. 25, in a state that the mirror
case 2 is closed within the main body case 3, the three-
dimensional image display device forms a single box shape,
and therefore it is compact and convenient for
accommodation in a bag or easy carrying.

25 [0077]



guadrangular mrror franmes 21, 22 in a manner of being 20 enbedded,
and the quadrangul ar total reflection mrror 13 is attached to a
quadrangul ar mirror frame 23 simlarl® The widths of the

guadr angul ar shapes of the plurality of mrrors 11, 12, 13 (long side
in the exanple illustrated) are the sanme, while the other sides

(short sides) getsr?Ras e tiigs dhey 907 badle Gl M¥ayf rQmBd he 1d ew) .
Herein, 44 it is preferable that the mrror case 2 and mrror franes

21, 22, f asgi - iC, resi or |

aBs, pol o bl B0 F P CEIE S IR, T8 Thnd e B33 Rea
Now, with, reference to the expl oded perspective view of Fig. 24, the
assermbl yUSTT (IR HIS (R i 17 GRS O P Hyi 11 GBI i natk
half mrrors 11, 12 are enbedded into the mrror 10 franme 21, 22,

r espect i S&IET andBehé&Wwoddmensriosedi dmagier dderlayi seaisedddd into and
attached to the mrror frame 23 which is a part of the mrror case 2.
The @i rrigrcfudimey 2thehascregpai 71 ofhstiafd sspllays The vz dimdnssivafals 21a
is attached to a pair of shaft bearing parts 2a provided 15 on the

mrror casgye i wendediel ¢ hattechal Sionciens |haping pHri Sengaged
with one of the shaft 2la. The mrror frame 22 having the half mrror

12 i nserd£d- tderfiio wd Md afp Yrd:s ptdashethd e R8I - Kfnei@fdnal

bearing parts 2b provided on the mrror case 2 in a state that the

t i .COl i . . : t th
s(r)\;;‘slt Ogelg(?éllieg%a ;égg?é%bé%r?gn%g%goqéélﬁ%%gs?Cllgeeséyr)élﬁtgta}ﬁc@r esi ﬁ,

and therfea{clqi%garo%talilsovpvexdox}fdebc? c(njﬁaft%ene rér?t aleft and right side.

10 It should be noted that the details of the main body case
3 will be described later with reference to Figs. 27 to 28.
[0078]

the structure of the mirror device 90 will be now
described in further detail.

15 With reference to Fig. 23, from the front to the
back, two half mirrors 11, 12 and a total reflection
mirror 13 are mounted on the mirror case 2. Two
guadrangular half mirrors 11, 12 are attached to
quadrangular mirror frames 21, 22 in a manner of being

20 embedded, and the guadrangular total reflection mirror 13
is attached to a gquadrangular mirror frame 23 similarly.
The widths of the quadrangular shapes of the plurality of
mirrors 11, 12, 13 {(long side in the example illustrated)
are the same, while the other sides (short sides) get

25 shorter as they go back (further from the view). Herein,



certain degree, and the shafts 2la, 22a of the mrror frames 21, 22
can be inserted thereinto. 25[0080] 45 In such a manner, in
the mirror frames 21, 22 to which thé&%4half mirrors 11, 12 are
attached, a force which rotates the mrror franes 21, 22 acts in the
direction of opening the mrror frames 21, 22 about the shafts 21la,

22a 5 byit hgs agtd er-d19T £eriRft thee tRISION &Oid SPIhADAS Ador Hranidid]
front ends 21d, 22d of the mrror frames are fitted onto the surface

of the £ 2o gl%éif?wefsméﬂg% %@gg%ﬁ@&fy feyice d1.ef er

to Figs.” 29 an or detai e mrror frane 23
havi ng the 10, t ot reflection mrror attached the IS

i nt egral?’?%]r%’ed@%/\%t hp?fpéc ?Ib?'t%’as%ol%p%‘?ﬁyﬁ%%% EHE)CE e]ﬁjgfeat e. In
this state, the front end 2d of the mrror frame 23 fornms the face (S
in Fig. B9HeWitHh cones in contact with the screen 71 as the front
ends 21d, 22d of the mrror frames. 15[0081] Fig. 26 shows a
perspect I4&73% ew of the mirror device 90 after been assenbl ed.

A pair of shafts 2k is provided at the rear end of the mrror case 2,
and these shafNer 2lvistgagefargiaig f 22 shafllodwhrpgargpeadic ipreoviidad on
the main body case 3 to constitute an assenbly in which the mrror

device ¥F andy M4, oty £ASEnISLArS AU g MiiFWr 484 C8s £

and mrror case 2 are rotatable about the shafts 2k relative to the

mai n body; LASG LxgRlA082] 46

The half mirrors 11, 12 are embedded into the mirror

10 frame 21, 22, respectively, and the total reflection
mirror 13 is embedded into and attached to the mirror
frame 23 which is a part of the mirror case 2. The mirror
frame 21 has a pair of shafts 2la. The pair of shafts 21la
is attached to a pair of shaft bearing parts 2a provided

15 on the mirror case 2 in a state that a torsion c¢oil spring
41 is engaged with one of the shaft 2la. The mirror frame
22 having the half mirror 12 inserted thereinto similarly
is attached to a pailr of shaft bearing parts 2b provided
on the mirror case 2 in a state that the torsion coil

20 spring 42 is engaged. It should be noted that the shaft
bearing parts 2a, 2b are made of an elastic synthetic
resin, and therefore are allowed to be deformed to a
certain degree, and the shafts 21a, 22a of the mirror
frames 21, 22 can be inserted thereinto.

25 [0080]



Fig. 22 shows the state that a two-di nensional inmage displayed on the
screen 71 of the two-di nensional inmage display device 70 while the

t wo- di mensi onal inmage display device4” is accomodated in the
housi ng part 3mof the 5 main body case 3 is reflected by the mrrors
21 to 23 to show a three-di nensional inage to the viewer. Moreover,

Fig. 23 shows fhesshiate dditte® MU MBle tO~H MBS RNAI2 1 MBge AN be

vi ewed di spl ayed on the screen 71 of the two-di nensional 1 nmage

di spl ay devi.ce ike - 1o, di s}ggg! i i devi ce
70 is si‘%n?][ a@l%g%c%@oirr#m%ia{%%i%\ﬁl%helgo%%{ln% parl%ég’?ng%fg%%% ?r"yiakluncer\éody

case 3 and the mrror,device 90 is rotated to nggqth . screen 71, The
t hr ee- di TRSTRT ThatPs rwér%nﬁﬁm%% %t evet 30T it S TTFIERARY be

noted that when the screen 71 such as 15 a snart phone has a touch

panel fARaREH Bl therelrEeangd Thn e Fbes ythe ekt sidde « mRa
finger or the like while the two-dinensional imge is viewed. [0083]
Fi g. 529 by Ehserttional force ef eviag | Dmad i evo0F $inmeir@®s I r of2 devi ce.
Wth reference to Fig. 29, the operation and action of the mrror

frames Zhd 22-omt |eids expd Al 7@d. off Nghd dif ©for ffadeL lats fittedgt ate
of being rotatable in a certain range using the shaft 2la as the

center axliS tIWEMEFrade 25r LA 8O- OF1 | S PRl | @fb A ddies 1B L4 0T
frame 21 by the 47 force of the torsion coil spring 41 and the end

part 21ty dd st af aof: bel o Hoy contack, wad dhe spopger 2e. In

this st when no force 1s i'ed on e mrror franme 21, the
mrror frame keeps this pgsition relative to 5. the mrror case 2.
Vor coverdSUER ot cdft T CrRRt COF FURCe™ STANR Ao TGN e RS § or
frame 21 (that is, when the mirror case is closed inside the nmain

bodyOcase®PLl rHelerrien BEHSPYHi 2 rrelrd H et siv el Ta bk t he

torsion coil spring 41, and the end part 21d of the mrror franme 10
21 rot atmssldeyharidsh ttHee miyropr cegee 2, and does not rotate. 1In

this state, the front end 2d of the mirror frame 23 forms
the face (S in Fig. 29) which comes in contact with the
screen 71 as the front ends 21d, 22d of the mirror frames.
15 [o081]
Fig. 26 shows a perspective view of the mirror
device 90 after been assembled.
A pair of shafts 2k is provided at the rear end of
the mirror case 2, and these shafts 2k engage a pair of
20 shaft bearings 3k provided on the main body case 3 to
constitute an assembly in which the mirror device 90 and
main body case 3 are combined. The mirror devices 90 and
mirror case 2 are rotatable about the shafts 2k relative
to the main body case 3.

25 [0082]



[ 0084] The mrror frame 22 is also in a state simlar to the
mrror frame 21. In the case of the mrror frane 22, however, the end
part 22b is in contact with a bottom%fce 15 2g of the nirror case 2.
When a certain level of force is applied on the mirror frame 22, it
also rotates the end part 22d of the mirror frane 22 toward the

mrror case 2.pid. SIWWKbpe 11l estdthateidte 4 afid it d il Ne&
42 may be engaged with parts ot her than the shafts 21a, 22a. 20 0851

In the s [ 1, the
end part %21?%% (ifh%ln%??o%éfr ane a"zl—c}iéj ﬂté en par:{&gd{ OJ?H%‘%@
mrror f re on ane S creen

a1 o iR erc%f'BQSWl&ag%l&%ft‘%‘ﬁa fustad et Hitede Henide -
is also on I he 48 sanme plane_S. Moreover, the reflection surface of
the hal fA8¥99r7A 115 Becommedated 1atiHe (eyey BrH riBroiThe e
parallel with each other while staying at an angle of 45 relative to
t he Bl am@il) BIQN8EIse 3 is maRleetedrdy orherowivitirg 2hetemB gayt 21d
of the mrror frame 21 at an angle of 45 relative to the reflection

sur f ace gifow he tiatde Miimatsidnak imggehan tie ensvguart Mdkdoseres into
contact with on the screen 71 of 10 the two-di nensional image display

devi ce &g cayseshdies etk PoFdt2lthd© PenSad BCiwdM dinéigs Ve an area
as possi bI e wth the screen 71 of the two-dinensi onal i mage di spl ay

gg\r/r:aglen; tahe sl:a(;arsnetelglJe IC71\;1@!15 ﬂ%ﬂg}éd%%ﬂ% 25(:=1,Ffer ence to gsfg‘“gcg], 28
om0 0. S L e TP SRR LB dpser o
tvo- dl nednlsrﬁe%nsa:ﬂonar&aglemgées pclifgp ae§>*/ | eevzcoe I7SO I:LnsS esffmeaqlal.rsly
accommodated in the housing part 3m of the main body case
3 and the mirror device 90 is rotated to open the screen
71. The three-dimensional image cannot be viewed in this
state. It should be ncoted that when the screen 71 such as
15 a smart phone has a touch panel function, and the screen
71 can be freely touched with the finger or the like while
the two-dimensional image is viewed.
[0083]
Fig. 29 is a sectional side elevational view of the
20 mirror device.
With reference to Fig. 29, the operation and action
of the mirror frames 21, 22 will be explained. The mirror
frame 21 is in a state of being rotatable in a certain

range using the shaft 2la as the center axis. However, a

25 turning force is applied on the mirror frame 21 by the



20 provided in an inner part of the main body case 3. Furthernore, a
flat spring part 3a which is notched in part and bendi ng and
extending within the socket part 3e 49 provided at the bottom of the
mai n body case 3 opposing the socket part 3e. These conponents are
integrally 25 formed with the main body case 3 and nade of synthetic

49 resi o d 4088 hdabrHlof Adi LUPRNGNISL Hnd NALENY pdA £XRMDI e,

sponge and rubber, are arranged on'the Tnner left and 5 rlght si des

EEfEhﬁoiﬁ%ﬁiﬁnﬁEaﬁa@% of it 090 ? *?“%A"ﬁa‘{f@*‘gﬁ‘f%gﬁg&%%séé'fé‘? 9, the
| C
cr 095 SEHHE DIRIAYE QR SHERE 1 (SR GRS HIRF cohent s

51 are arran%}d on the inside of the socket part 3e is that severa
ki nds of2lhe-hevdoiirainsioaeg 3 hdiRERR sy RRsA tvlan 20 nbd v to
different widths are accepted and the difference in width is absorbed
by t Bese sofricomporsese s2 51 Molsod@89] when a Asrihdwn amoulitgof30( A),
the reason for providing the flat spring part 3a at the bottom of the
mai n bodjor@sel S dpplivd Gevgialmidrsls Hfaddie 1 WeKHITENS Gittdn i HRRge
di spl ay devices 70 having different heights are accept between the
mirror case is closed inside the main body case 3), the
mirror case gives in to the repulsive force of the torsion
coil spring 41, and the end part 218 of the mirror frame
10 21 rotates towards the mirror case 2.
[0084]
The mirror frame 22 is also in a state similar to
the mirror frame 21. In the case of the mirror frame 22,
however, the end part 22b is in contact with a bottom face
15 2g of the mirror case 2. When a certain level of force is
applied on the mirror frame 22, it also rotates the end
part 22d of the mirror frame 22 toward the mirror case 2.
It should be noted that the torsion coil springs 41, 42
may be engaged with parts other than the shafts 21a, 22a.
20 [0085]
In the state of Fig. 29, the end part 21d of the
mirror frame 21, the end part 22d of the mirror frame 22,
and the end part 2d of the mirror frame 23 are on the same

plane S (that is, screen 71). In addition, the center of

25 a pair of shafts 2k of the mirror case 2 is also on the



20 flat spring part 3a and the inside of the socket part 3e of the
mai n body case 3, and the screen 71 is always in contact with a
reference plane 3g by the elastic fof®e of this flat spring part 3a.
Mor eover, the pressure of the flat spring 3a retains the

t wo- di nensi onal i nage display 25 device 70 so that it does not easily

fall of fofhomifee S0 R&KNRAr ke iRl A Shalhdaeaki Rge3k for

rotatably attaching the shaft 2k of the mirror device 90 is provided

at the rear t i ody shown i .G
30(A), the ﬁsﬁgﬁé%lggﬁ’ngi% kﬂi?@s n%fn r"_tlﬁeed‘:soat(r:?’[eaf;Sﬁiegfnleéa%la(;s?l \t,‘\%ellllrbellf: el%ence
pl ane 3g. Moreover, the end parts 21d, 22d, 2d and shaft 2k .of the

M rror PERATH LIS VS Gt PN ST ISRy D \iferrn B

device 90 rotates relative to the nmain 10 body case 3 about the shaft
2k, thi P aedasiviemflcx &heowdlaper t-at es, and as shown in Fig. 31(A),
the plane R and plane S coincide. Since the screen 71 of the

t wo- di nelfsi&mlal i mage di splay device 70 is in contact with the
reference plane 3g, the end parts 21d, 22d, 2d of the 15 mrror

frames are br qughtrdaidcn s eresfildely WHeh difte psafteend’/ bf lbhesuch a
manner, a three-dinensional imge can be displayed to the viewer in a

state that-the falde B 1o Sl landi: a0 0t gl el ectionrgirror 13 are
positioned wth high accuracy relative to the screen 71I. 20[ 0091]
reflection surface of the half mirror 11 is to, when the
end part 21d comes into contact with on the screen 71 of
10 the two-dimensional image display device 70, cause the end
part 21d to be contact with as wide an area as possible
with the screen 71 of the two-dimensional image display
device 70, so as to prevent the half mirror 21 made of
glass from damaging the screen 71.
15 [0087]
With reference to Figs. 27, 28 and 30, the structure
of the main body case 3 will be described in detail.
A socket part 3e into which a front head part of the
two-dimensional image display device 70 is inserted is
20 provided in an inner part of the main body case 3.
Furthermore, a flat spring part 3a which is notched in
part and bending and extending within the socket part 3e
is provided at the bottom of the main body case 3 opposing

the socket part 3e. These components are integrally

25 formed with the main body case 3 and made of synthetic



Fig. 31 is a cross-sectional view seen fromthree directions of the
t hree- di nensi onal inmage display device in a state that the

t wo- di mensi onal inmage display device4® is accommpdated in the nmain
body case 3 and three- 25 dinensional image viewing is enabl ed using
the mrror 51 device 90. When t he two-di nensional inmage

di splay gdeyige 70 is inserted into the socket part 3e of the main
body case 3, the pair of soft conponents 51 becones small to fit the
5 width ﬁﬂﬂﬂf of the two-dinmensional image display device 70 and
presses e -di nensi onal inage display device 70 at a certain

pressure. Since the soft conponents 51 have a certain |evel of
Priction. theys Akt (HF T WTEORERE Dril ITHAHE didpI 57 deATERd S0

fromeasily falling 10 off fromthe socket part 3e of_ the main body
case 3. §@Yg and rulppeovd¥e FFRATEfopproximeellelit gubed walls
3b (Figs. 30 to 31) provided to the front of the main body case 3

pr evént sridiet tswodel nehstiomatodetgepalrsplay dey.c8 ol shefrsf thim easi | y
falling off fromthe nain body case 3. Herein, the walls 3b are

pl aced idrsucdennost hONsLiddd GECERE SbFZEScoatbvshet£ 1] ghtl y | arger
in width and | ength of the two-di mensional image display device 70.

[0093] 20H4Fi G5 R @k (Dg . the(d) ats SPridigyBau@fndhe main body

case 3 presses the two-di nensional inage display device 70 agai nst

the refe e . a certai el  of essure n end
part of %{%ﬁ%ﬁgn@ﬁgi sE%f\/\l/asgséi f%%ﬁ%l%%: V\%I?CE‘I (fs1)e lrE‘éfa;(@alr(‘gczairn(%:g(;&pI ane

39. . . .
9 sectional view. The reason that the pair of soft

10 components 51 are arranged on the inside of the socket
part 3e is that several kinds of the two-dimensional image
display devices 70 having different widths are accepted
and the difference in width is absorbed by these soft
components 51.

15 [0089]

As shown in Fig. 30(a), the reason for providing the
flat spring part 3a at the bottom of the main body case 3
is that several kinds of the two-dimensional image display
devices 70 having different heights are accept between the

20 flat spring part 3a and the inside of the socket part 3e
of the main body case 3, and the screen 71 is always in
contact with a reference plane 3g by the elastic force of
this flat spring part 3a. Moreover, the pressure of the
flat spring 3a retains the two-dimensional image display

25 device 70 so that it does not easily fall off from the



25[ 0094] 52 Mor eover, as shown in Fig. 31(A), even when the
three mrror frames 21, 22, 23 are in the state of displaying a

t hree-di nensional inmage, the nmirror f¥@ne 23 and nmirror case 2 are
integrally forned, and an apex P 5 (nmaintaining angle p) of the
conbi nati on of the end part 2d, shaft 2k, mrror frame 23 and mrror
case 2 igobRethgastate of three-point nounting and is secure.
Therefore, the mrror case 2 does not transmt an external force on
t he nirrﬁ6o%gﬁnes 21, 22 in the state of being disposed 10 parall el
wi th each other. Accordingly, even when an external force is applied

fromoutside the mirrar case 2, the mrror frames 21, 22 in the state
of being disp e?}"%é? ;P?ﬁth%eg%ﬂ %?q?et?a% %‘?Eﬁ)‘%@ﬁ%gﬂéﬁ t%‘ae%-

di mensi onal inmage can be prevented from being fol ded. 15[0095] Fig.
32 shows2¥ hef cild® MhEFer adeVibcai A nks opaPvidedeadi &t ayearevee@ 80,

whi ch has a size different fromthe two-dinensional image display
devi e 7ashowh flme Rrgin3dodyscase atheds eshdwn nmal Figpd\3 @gde 3he20l n
this exanple, the dinmensions W2, Ds2, Ts2 of the two-dinensional

i mage dishphy Blevi06g83knifi gn SRe ag@malplshé obtdy shal tefetdade t hose
Wi, Dsl, Tsl of the two-dinensional inmage display device 70 in Fig.

31. As showwe | 9 Fi Gior3dRlr, (Re ddif 30fds CAMPONSIY S 3l il @iy drhe

two- 25 di nensional inage display device 80 at a sufficient
2k of the mirror frames of Fig. 29 are on the same plane S.

When the mirror device 90 rotates relative to the main

10 bedy case 3 about the shaft 2k, this plane S
simultaneocusly rotates, and as shown in Fig. 31(A), the
plane R and plane S coincide. Since the screen 71 of the
two-dimensional image display device 70 is in contact with
the reference plane 3g, the end parts 21d, 224, 2d of the

15 mirror frames are brought into close contact with the
screen 71. In such a manner, a three-dimensional image
can be displayed to the viewer in a state that the half
mirrors 11, 12 and total reflection mirror 13 are
positioned with high accuracy relative to the screen 71.

20 [0091]

Fig. 31 is a cross-sectional view seen from three
directions of the three-dimensional image display device
in a state that the two-dimensional image display device
70 is accommodated in the main body case 3 and three-

25 dimensional image viewing is enabled using the mirror



53 pressure fromits width direction. Mreover, the flat spring 3a of
the main body case 3 presses the two-di nensional inage display device
80 against the reference plane 3g at ®l certain pressure, and the end

part of the 5 screen 81 is always in contact with the reference pl ane
3g. Since the soft conponents 51 have a certain level of friction

t he two-giwensi omal 1 mage di splay device 80 is prevented fromeasily

falling off fromthe socket part 3e of the main body case 3. 10[ 0096]

Mor eover, the i oxd c;.sho jn .Fjgs.
30 and 51 prevints e st iEE dady SHARES ARy iR 10 R 5
falling poff fromthe in body case 3. It should be noted that the
vl I's 3 AFE ST pRERATAT FOCKTT oRer bt R ORI T o T Hour oY (§Ae | &
slightly bigger than the two-di mensi onal image di splay device 80.
Furt her noi®, Piheref o7 ef &t epeppreeenc i neeqpmer sidls Bp bHe Weg 1 s 3c,
the differently sized two two-di nensional inage display devices 70,
80 can beidigh shapepredihef@o9¥imensionah ihegexdhspkwfddigee 31¢ A),
the bottom 3h of the nmain body case 3 and the screen 71 are parall el

W th eacndtpressseditiee | twdheimxaspbeaDf iddge SPshPay tdevide ckmess
Ts2 of the two-di nensional inmage display device 80 is 25 small, and

g Eer ef org ddver S gore SdufOr Mpidhcd it RNH edhporbntd 11t bR ROt om

certain level of friction, they prevent the two-
dimensional image display device 70 from easily falling

10 off from the socket part 3e of the main body case 3.

[0092]

Moreover, a palr of approximately L-shaped walls 3b
(Figs. 30 to 31) provided to the front of the main body
case 3 prevents the two-dimensional image display device

15 70 from easily falling off from the main body case 3.
Herein, the walls 3b are placed in such positions that
accept sizes which are slightly larger in width and length
of the two-dimensional image display device 70.

[0093]

20 In Figs. 31(A) and (C), the flat spring 3a of the
main body case 3 presses the two-dimensional image display
device 70 against the reference plane 3g at a certain
level of pressure, and the end part of the screen 71 is
always in contact with the reference plane 3g.

25 [0094]



[ 0098] As in Fig. 32, even though the screen 81 fornms a slight
angle O with the bottom 3h, the end parts 21d, 22d 5 of the mrror

frames 21, 22, the case end part 2d of“ the nirror frame 23, and the
shaft 2k of the mrror case 2 are on the sane plane, and the screen
8l is alnpst in contact with the reference plane 3g. Therefore, the

shaft beari ng Mkrdsven, tde sesweniBlridn suE a aminerhert el ane S
10 (Fig. 29) forned by the end parts 21d, 22d, and end part 2d is on

the same.pladienpsréPersehneenBl. 2anthd herdalf Wd rorstdlos 12 and
total reflection mrror 13 are disposed in predeterm ned positions

| ati : j ' : 9 I h
(el 3t Vad o i 307 ot Ble ML ZECHEACY, L HBor £rand b5V
t wo- di nensi onal i mage di spl ay devi ces, can_be acco dated in and
at t ached i THE Fai (RO, To8 L3 By AHLY SHPIMehmpBHe it e ¥ at

spring 3a, approximately 20 L-shaped walls 3b, 3c, thereby enabling
use Wit himadnigubningdanate tfvo-f nersi e inatuigm G pihy ofelimes:

Mor eover, when the two-di nmensional image display device is a smart
phone, i3d, sslooftnoik t atreespbcime Zhsend inkerron csedl | e jracidst, is
attached thereto at all tinmes. Since the 25 special case has a

cert ai n dddtoknes sshindd gedimg midist Dogeandbid ned@ases trikersireseQf the
t wo- di nensi onal i nage display device. However, according to this

exanpl e,t15d NeR- ¥ f QL £t3 Yasd £ et WorLh 4IRNS | B0k« BAET HF SRERYon
devi ces can be handl ed, the sane two-dinensional image display 5
device qan, hey nandl gdpahesners ity Soplitad e & SPULAILH LGS not-

10 parallel with each other. Accordingly, even when an
external force is applied from outside the mirror case 2,
the mirror frames 21, 22 in the state of being disposed
parallel with each other and displaying a three-
dimensional image can be prevented from being folded.

15 [0095]

Fig. 32 shows the case where a two-dimensional image
display device 80, which has a size different from the
two-dimensional image display device 70 shown in Fig. 31,
is attached to the main body case 3.

20 In this example, the dimensions Ws2, Ds2, Ts2 of the
two-dimensional image display device 8 in Fig. 32 are all
slightly smaller than those Wsl, Dsl, Tsl of the two-
dimensional image display device 70 in Fig. 31. As shown

in Fig. 32(B), (C), the soft components 51 retain the two-

25 dimensional image display device 80 at a sufficient



[ 0100] Mor eover, the positions of the end parts 21d, 22d of
the mrror frames 21, 22, the end part 2d of the mrror 10 franme 23,
the shaft 2k, the reference plane 3g5f the main body case 3, and the
shaft bearing 3k are specifically designed, so that the mrrors can
be di sposed in predeterm ned positions even when the display surface

of the tyreghurastenalitaupeits & taehesh at MyraR@he ithet Baa35 range
of O relative to the bottom face 3h of the mai n body case. [0101]

When t hey gl i?r@foﬂ% thg%?eoea Phaye devi.ce J0. g anpyed from the

t hree-di I mage evi ce, own in Fig. 23, the
mrror device 90 rotate e en fr the bod ase 3. The
Fwor o el Tt hah s AP BB er | &0 ATk R e T She
housing part 3m In this case, the hei ght of the flange 3i_of the

mai n bodlR eSS 35 PGt tE)‘-’Eb%S‘F%feraltchaW*% HehaidfHt Lhofths
several nodels of the two-dimensional image display device 56 70,

80, & sisrrderedlObs otlvdigs t Wo- comeast omathi hagerdfspeage delave 79.is
exposed fromthe flange 3i. Accordingly, the side face 70a can be

pi cked Winde fhagesfi ccansohantenly chde 4 woetaensiondl dfrage

di splay device 70 fromthe main body case 3. This is the case with

t he two-fh EnsdoNalhd NBES- i i SoEke | ﬁ@a%) cte%@my A fderamntig

di mensi on. [0102] Now, vvith reference to the case of the 10

t hr ee- diy 9 expﬁ 5 ne fﬁéaﬁ/apﬁ%é:eof@efk%eﬂ%r&?cﬁg{ LS

folded wll mrror- frames are rotated aegout
t he shaf ts %,ita 22a [8s pect|v3ely and fol ded on top of the other

i nsi de tch errr%arlr%:ebsoelé “IWer the mirror frames 21, 22 are fol ded,

t he are eﬁccommdat ed between the mrror case 2 and the main body
cas Eﬂpe9 %lor si on coi springs 41, 42 repul se each other so that

t he mrror frames 21, 22 attenpt to open the
Moreover, the pair of approximately L-shaped walls

3c shown in Figs. 30 and 31 prevents the two-dimensional
image display device 80 from falling off from the main
body case 3. It should be noted that the walls 3¢ are

15 placed at positions which allow a device that is slightly
bigger than the two-dimensional image display device 80.
Furthermore, there are steps between the guide walls 3b
and walls 3¢, the differently sized two two-dimensional
image display devices 70, 80 can be both accepted.

20 [0097]

In the example of Fig. 31(A), the bottom 3h of the
main body case 3 and the screen 71 are parallel with each
other, while in the example of Fig. 32 (A, the thickness
Ts2 of the two-dimensional image display device 80 is

25 small, and therefore the screen 81 forms a slight angle 0



mrror case 2, a hook 2f and a hook hol e 3f engage each other to
retain the state of connection of the two, and 20 therefore the
mrror frames 21, 22 are stable in tiet fol ded state. In a state
that the mrror case 2 and mrror device 90 are closed, as shown in
Fig. 25 or Fig. 33, the three-dinensional inmge display device has a

smal |t hckinesise woredd $Qrns the shape of a box having no projection
57 therearound. Therefore, it attains the state of being conpact and

suitable{%@ggfarrying. [0103] In contrast, when the mrror case 2 and
mrror 5 device 90 are opened, the hook 2f is detached by pushing the

part of a hoo oint_2i of the mrror case 2 so that the mrror case
2 can be openéﬁ’? W s 13 e Vehe iRy rﬁ?er S b Rofatical |y

rotate by the repul sive force of the coil springs 41, 42, and return
to the 19lighkidaaryht ddpdsitheiotsimmwihin thig. e mrrid E1R1.23d
such a manner, the state that the mrror case 2 is closed can be

swi t shed>f cchdenstade foamedr2e, RIershonzse nagd paewi ) @S tdhwown in
Fig. 22 by sinple operation. [0104] 15Preferabl e enbodi nents of the

present miwest i Hramaves pesnd delser stk abover it hherpr esed 2 are
invention is not limted to the above exanples, and a nunber of

variati Qs Qa0 RendBSEanEOr aSX AR Ssclded N1 aPOVEr REDOT] frent s adihe

t hree
with the reference plane 3g. Therefore, the shaft bearing

3k is on the screen 81. In such a manner, the plane S

10 (Fig. 29) formed by the end parts 21d, 22d, and end part
2d is on the same plane as the screen 81, and the half
mirrors 11, 12 and total reflection mirror 13 are disposed
in predetermined positions relative to the screen 81 with
high accuracy.

15 [0099]

In such a manner, according to this example,
differently sized two-dimensional image display devices
can be accommodated in and attached to the main body case
3 by the soft components 51, flat spring 3a, approximately

20 L-shaped walls 3b, 3c, thereby enabling use with various
kinds of two-dimensional image display devices. Moreover,
when the two-dimensional image display device is a smart
phone, it is common that a special case, i.e., a so-called
jacket, is attached thereto at all times. Since the

25 special case has a certain thickness, attaching this case



20 mrrors in total of the two half mrrors and the single total
reflection mrror therebehind are disposed, but the present invention
is not limted to these exanples, andPXhree or nore half mirrors may
be disposed. 58 Clains [Claiml1] A three-dinensional image display
devi ce which three-dinensionally displays an i mage di spl ayed on a 5

screen ofn@Rcdd@geckld splay deVike thdeaidhse: shaEnshonal g
di spl ay devi ce conpri sing: an attachi ng mechani smfor

attachi i ..spl j.CE: - m rror device
whi ch i 2@?46{'(2? églggﬁseg}%r t%gcﬁﬁdlg% g%gﬁeh&est Sri T eltf’par rHc%f t he
attachi ng, pechanism wherein the mrror device is, provided with a
el T BRSO S A s Lnal Hidee iR el

predeterm ned intervals in the depth direction, and the mrror

devi ce, GRRPR RIrdkedi nERti oee TrRydimenatorrkplegerl disra®s about
a shaft so that the plurality of mrrors are positioned at an

pr edét erdgnieck avayh o obwndl ed viwherher| bt i e pot the sodeticafed he

i mge di splay device, and reflects and displays an i mage di spl ayed on
t he scress®fot heott mage di spl ay device toward the viewer.

[0100]
Moreover, the positions of the end parts 21d, 22d of
the mirror frames 21, 22, the end part 2d of the mirror
10 frame 23, the shaft 2k, the reference plane 3g of the main
body case 3, and the shaft bearing 3k are specifically
designed, so that the mirrors can be disposed in
predetermined positions even when the display surface of
the two-dimensional image is attached at an angle in the
15 range of O relative to the bottom face 3h of the main body
case.
[0101]
When the two-dimensional image display device 70 is
removed from the three-dimensional image display dévice,
20 as shown in Fig. 23, the mirror device 90 1is rotated to be
open from the main body case 3. The two-dimensional image
display device 70 is then taken out from the housing part
3m. In this case, the height of the flange 31 of the main
body case 3 is designed to be lower than the heights of

25 several models of the two-dimensional image display device



20[ d ai m 2] The three-di nensi onal image display device
according to Caim1, wherein the attachi ng nechani smi ncl udes
a mai n body case for accommodating tH® i mage di spl ay device, the 25
mrror device is rotatably supported in a rear end part of 59 the

mai n body case, and the mrror device is rotated backwardly
about a phafso] Ny agi@ANgscof 768 89 ORENEFL LA R AHEARL Ny case,
and t he i mage dlspl ay device is allowed to be attached to the main

body casgy b ipigstaterol Slalmalea rrow The Hugssdiprensional imge

di spl ay according to i ng mechani sm

ovi oo, RFEORHPERY tebhe corde: braf ot mr%%%ﬁm S B B

part of the main body case, plurality of mrrors are
r ot at abl §° S%I%J%’&Y SEEBRAVE hEDfri F‘f’%rdﬁé%lil%@’?%l pERAF¢ o118l Y cBRYEPSNi ned
intervals 15 in the depth direction, and when a
t hr e&- di henSromathé magen i bO@Wsp&aqe'ﬂ; e smiiry drhedevdisee widthattds about
a shaft to the main body case side, the plurality of mrrors are
support efiv@tdmensional image display device 80 having a different
dimension.
[0102]
Now, with reference to Fig. 33, the case of the
10 three-dimensional image display device when the three
mirrors are folded will be explained. The mirror frames
21, 22 are rotated about the shafts 2l1a, 22a, respectively,
and folded on top of the other inside the mirror case 2.
When the mirror frames 21, 22 are folded, they are
15 accommodated between the mirror case 2 and the main body
case 3. The torsion coil springs 41, 42 repulse each
other so that the mirror frames 21, 22 attempt to open the
mirror case 2, a hook 2f and a hook hole 3f engage each
other to retain the state of connection of the two, and
20 therefore the mirror frames 21, 22 are stable in the
folded state.
In a state that the mirror case 2 and mirror device
90 are closed, as shown in Fig. 25 or Fig. 33, the three-

dimensional image display device has a small thickness,

25 and forms the shape of a box having no projection



predeterm ned angle toward the viewer relative to the 20 screen of
t he i mage display device to reflect the image di splayed on the
screen, and when a three-di nensional inage is not displayed,
the mrror device rotates about a shaft to the main body case side,
the plurality of mrrors are accombdated in a state 25 of being

fol ded inslae thendi r e 1GE- dié:s%.dtgiﬂént e state of!

. f Bein .
t hr ee-di nensi onal 1 mage display ice according to Cla|n1§}gWhere|n

t he nirrgr deViCQn%SsCff%Q%e ﬁ% rotationally noving between a first
posi ti or PRt cHAnS'S e dPEprayet'oh the screen is reflected

toward a viewer, the first position being attained by, in a state
that thel9h&dk display device is accormodated in the main body case,
forwardly rotating the mrror device about the shaft to bring front
ends of the plin atgntragt miwhen schatwl Wt axgsel @ wind niwraser een of
the i mage di splay device and supporting the plurality of mrrors, and
a secondigpoked | D are wipehedn thedeock spf ayederadhed doy gansiofng he

i mge di splay device can be viewed, the second position being

attai ned:iy paekveF d Ynsok abb g tHe &F rf19d flevise abautothe ghaft 15

to renove the plurality of mrrors fromthe screen of the inmage

GL5PLY SRR PAR S cor e Uihllecd s it | age )
mrror 9@?§ﬁg£"ff,Sﬂ?pgﬁégmgggka Qtéoég%%F%&”éﬂét%éﬁﬁ1§Q$é(¥§?c§nd
of the coil springs 41, 42, and return to the

10 predetermined positions shown in Fig. 22 or Fig. 31. In
such a manner, the state that the mirror case 2 is closed
can be switched to the state for three-dimensicnal image
viewing as shown in Fig. 22 by simple operation.

[0104]

15 Preferable embodiments of the present invention have
been described above, but the present invention is not
limited to the above examples, and a number of variations
can be made.

For example, in the above embodiments, the three

20 mirrors in total of the two half mirrors and the single

total reflection mirror therebehind are disposed, but the

present invention is not limited to these examples, and

three or more half mirrors may be disposed.



the mrror case is rotatably supported on the main body case. [Claim
6] 25The three-di nensional image display device according 61 to any
one of Clains 3 to 5 wherein the pltr&lity of mirrors are di sposed
so that the heights of the mrrors decrease fromthe front to the
back, and the three-di nensional inmage display device conprises first
and 5 segppd.half mrrors disposed on the side closer to the viewer,
and a total reflection mrror disposed behind the first and second
hal f mr 615& [f}ain17] The three-di nensi onal inmage display device
according 6 to any one of Clainms 3 to 6, wherein the thickness of
the image display devigce and, the mrror device en the plurality of

nirrors are fdt & THTEIHEOIR T r ek @W\é@%‘@r%ﬁ” R he i mage

di spl ay device can be reduced to 309.5 when the plurality of mrrors
are in a&hrestdimneiomliby séispbays hay Hrage iispbayedr®@ac with the
screen of the image display device to allow three-dinensional inmage
vi ewisng. s¢iGen noB]aThionade edi sip han silenade | nelge dhisge ayineavs tenal
according 20 to any one of Clains 2 to 7, wherein the mrror device
and the imide DoypTapeder todvdemeti@inynt hetic resin.
an attaching mechanism for attaching the image
display device; and
a mirror device which is rotatably supported in a
10 predetermined part of the attaching mechanism,
wherein the mirror device is provided with a
plurality of mirrors disposed in parallel with each othexr
at predetermined intervals in the depth direction, and
the mirror device, when a three-dimensional image is
15 displayed, rotates about a shaft so that the plurality of
mirrors are positioned at an predetermined angle toward a
viewer relative to the screen of the image display device,
and reflects and displays an image displayed on the screen
of the image display device toward the viewer.
20 {Claim 2]
The three-dimensional image display device according
to Claim 1,
wherein the attaching mechanism includes a main body

case for accommodating the image display device, the

25 mirror device is rotatably supported in a rear end part of



[ Cl ai m9] The three-di nensi onal image display device
to any one of Clainms 2 to 8 wherein the main body case 25

accordi ng

accomodat es, as the image display de¥ ce, a portable 62 display
devi ce having a screen which displays a two-di nmensional imge. [Caim
10] The three-di nensi onal inage display device according 5

to Claing Wafn bod Cag@ergﬁ@ the mrror device has a mrror case
t%e 5?uf%l

formed wt ity of mirrors disposed and fixed at

predeterm ned ji.ntervals in the depth direction tao formpredeterm ned
angl es, and 10tHe AT @eavslecq <5 A kéatfgepwoaﬁée]t}’ &?Doél éar part

of the mai n_body case. [Caim 11] A t hree-di nensi gnal i nmage
di spl ay Rl CPRRRFEeRHi MM oRETSA of 5P ayiae di 3 helRANi STy ed
on a 15 screen of an inmage display device using a plurality of

m rrors,andethergeags ndhsp bal dévedre B spl lgwele Ve ot rarkedri ke or

devi ce whi ch includes:
5 the main body case in this state.

[Claim 3]

The three-dimensional image display device according

to Claim 1,

wherein the attaching mechanism includes a main body

10 case for accommodating the image display device, the

mirror device is rotatably supported about a rear end part

of the main bedy case,

a plurality of mirrors are rotatably supported on

the mirror device in parallel at predetermined intexvals

15 in the depth direction, and

when a three-dimensional image is displayed,

the

mirror device rotates about a shaft to the main body case

side, the plurality of mirrors are supported at a

predetermined angle toward the viewer relative to the

20 screen of the image display device to reflect the image

displayed on the screen, and

when a three-dimensional image is not displayed, the

25

mirror device rotates about a shaft to the main body case
side, the plurality of mirrors are accommodated in a state

of being fcolded inside the mirror device.



a main body case on which the inmage display device is attached; 20a
mrror case which is supported in a predeterm ned part of the main
body case; and a plurality of fiOrors rotatably nounted on the
mrror case in parallel at predetermined intervals fromthe front to
t he back of the mrror case, 25wherein the mirror case, when a
three-di pensiengl 63 image is displayed, rotates about a shaft so
that front end parts of the plurality of mrrors form approxi mately

t he sane pl an i ' S ed 0 ree .
mage. i sl ay T TOE T SRS, MR Wi hAHE kol
supported anf filted at a, predeterm ned_angle o the vjewer side

CR i str SERCTEHY Bhe MIiT¥en JRYICH tRse?Piie Qtate that

rel ative*?o
the image display device is renoved fromthe main body case, rotates
about t heotsHaienably HeoYhind boteeast £iuet sershpion el piiukdiay 10
of mrrors rotate about the shaft and are accommobdated in a state of
bei ng f oirgegke Wilisphayd@d omrthe saseen|[barefl@fted towdhé a viewer,
t hree- di nensi onal inage display device according to Caim1ill
15wher eithd hei phtirgdsiyioh HRif@rstiodEndd tivghetht® Sate that the
image display device is accommodated in the main body case,
forwardly rotating the mirror device about the shaft to
bring front ends of the plurality of mirrors into contact
10 with the screen of the image display device and supporting
the plurality of mirrors, and a second position in which
an image displayed on the screen of the image display
device can be viewed, the second position being attained
by backwardly rotating the mirror device about the shaft
15 to remove the plurality of mirrors from the screen of the
image display device.
[Claim 5]
The three-dimensicnal image display device according
to Claim 2 or 4,
20 wherein the mirror device has a mirror case which
supports and mounts the plurality of mirrors, and
the mirror case is rotatably supported on the main
body case.

iClaim 6]

25 The three-dimensional image display device according



guadrangul ar mrror frane, respectively, and in a state that
the image display device is attached to the main body case, the
mrror case rotates about the shaft t&d be supported in a state that
front ends the 20 plurality of mrror franes are in contact with the
screen of the image di splay device, and reflects an inmage displayed

on the seseghy Obnbher | ERANM! SPEQYs deWhEreLOvVEId iG] eiPoe [ G AT m

13] 25The t I mensi on i mage di spl ay Vi ce accor

Claiml1l or 12, wherein the_mrror case is caused to be rotatable

bet veen W ITT D681 T BROTROWA? cHPE (e ehe taaRsTbrahe | et &

di spl ayed by reflecting an_i mage di spl ayed on the screen of the inmage
di spl ay ¥e%FeRSFniECB g@%tgr?%gtt?h%h%lQﬁ%ﬁit%n%ft%¢rF%¥%eare
supported at a predetermined angle relative to the screen, the first
posi t i ordbeemgianabi Heageydisplay sdewkce heemphesésnferst sppdy devi ce
is attached to the main body case and the mirror case rotates about

t he shafsecamd hasEcoidrppsi dliopodddion whehside yvieser tanche ew an
i mge di splayed on the screen of the inage display device, the second

posi ti onyhelérs, adhdi Hetobyl PRERVEEE] om it AtdN0A1 HiSoHdd Nesn Las e @bout
the shaft to renove the plurality of mrrors fromthe screen of the

I mage diﬁg}gg g8y S€eort@ 1 AE Mhldlor s The three-di nensional inage
di spl ay device according to any one of Clains 11 to 13,
[Claim 7]
The three-dimensional image display device according
10 to any one of Claims 3 to 6, wherein the thickness of the
image display device and the mirror device when the
plurality of mirrors are folded within the mirror device
on a screen of the image display device can be reduced to
30% when the plurality of mirrors are in a first position
15 so that they are in close contact with the screen of the
image display device to allow three-dimensional image
viewing.
[Claim 8]
The three-dimensional image display device according
20 to any one of Claims 2 to 7, wherein the mirror device and
the main body case are made of a synthetic resin.
[Claim 9]
The three-dimensional image display device according

to any one of Claims 2 to 8, wherein the main body case

25 accommodates, as the image display device, a portable



wherein the sides defining the heights of the plurality of
guadrangular mrrors are fornmed to decrease 20 fromthe front to the
back, and the plurality of mrriégrs include first and second
half mrrors which are disposed on the front side and are rotatable
relative to the mrror case about a shaft, and a total reflection

mrror di | cflrst : iLr and fixed
on the ﬂ$$€%§§gé§§?igg5ﬁ%§%%$n%1%?9geg5wgf§%2§%$§ié¥%}%é%%?onal i mage
di spl ay qug iQ§Cfrdin§ to any one of Clains 11 to 14, wherein the
mai n bo CASE TINET utfés %’flange surroundi ng the same, and a housing
part 5 ich lies within a part surrounded by the flange and

accommodHt 31t el rage di spl ay device. [O ai m 16] The

t hree- di mensi onal inmage display device according to any one of O ains
11 to 15, wherBish threesrdymegrionakainags bl anley desbice gfegpfding
conponent s di sposed on both sides of an inner part of the sane, and

r et asns,tdyCldim sbfdér conponents, a side part of the inmage display
device to which it is attached. [Caim17] 15The three-dinmensional

i mage di spl ay yiguicith aneonghi bt O Hia AahBr Idadd dbmarherein
the mai n body case
with the plurality of mirrors disposed and fixed at
predetermined intervals in the depth direction to form
predetermined angles, and
10 the mirror case is rotatably supported on a rear
part of the main body case.
[Claim 11]
A three-dimensional image display device which
three-dimensionally displays an image displayed on a
15 screen of an image display device using a plurality of
mirrors, the three-dimensional image display device having
a mirror device which includes:
a main body case on which the image display device
is attached;
20 a mirror case which is supported in a predetermined
part of the main body case; and
a plurality of mirrors rotatably mounted on the
mirror case in parallel at predetermined intervals from

the front to the back of the mirror case,

25 wherein the mirror case, when a three-dimensional



i ncludes a socket part at which a top head part of the imge display
device is inserted into its inner part, and a flat spring which lies
at the inner bottom of the socket 2063art and presses the bottom of
the inserted i mage di splay device upward. [C aim 18] The

t hr ee- di nensi onal i nage display device according to Caim17

25wher eiignarb%tf&b fstgfp]%%%cﬂ?a @Ea@e% %o@@da Oéhatﬂ? sc§6t:1{gtrr orftdsSe and

front end S o ! u ity of mrror frames are on the same
ngages THE BHANT oF THG BT cobdt o ol TR i ond o
t he nmai n body case, a reference, plane_forned by an upper part
within (HE SRIRE RS, GFeTIRETT Hodash i ahen A (eft as
the shaft bearing, 10when the image display device is attached to the
body sockletthe hignags edispiay tevingcinlis ptataldhiae the mloughtitnt o
contact with the reference plane by the pressure of the flat spring
part sof dienimtordadye caggponatEl and tilted at a predetermined
angle to the viewer side relative to the screen, and
the mirror case, in a state that the image display
device is removed from the main body case, rotates about
the shaft to the main body case side so that the plurality
10 of mirrors rotate about the shaft and are accommodated in
a state of being folded within the mirror case.
[Claim 12]
The three-dimensional image display device according
to Claim 11,
15 wherein the plurality of mirrors are attached to a
gquadrangular mirror frame, respectively, and
in a state that the image display device is attached
to the main body case, the mirror case rotates abocut the
shaft to be supported in a state that front ends the
20 plurality of mirror frames are in contact with the screen
of the image display device, and reflects an image
displayed on the screen of the image display device toward
the viewer.

[Claim 13]

25 The three-dimensional image display device according



15the plurality of mrror franes are positioned at the screen,
regardless of a tilt due to a difference in thickness of the inage

di splay device. [Caim 19] 64 The t hree-di mensi onal inmage
di spl ay device according 20 to any one of Clainms 11 to 18,
wherein a hook is provided at a front end of the mrror case, a

hook holig, i & pripVi fegk i 1h @ JHOAL; Pafie Ghi 06 fdA06 Ofcdiieedraid) tod

y
case, and 25when the mrror case Iis rotated and is closed inside 67

the Tal 1\ hody. case,c Le- hooke anl Ui ook, gl S,a¢ 6, engaged. Lo retain

the sta e mrror caseé an e main y case are comnbi ned.
[Claim20] 5The three-di nensional_ inage display device according to
any one SfMEIHIMRA 11115995 C?lSpl%FPecgg?}f’l ]éég'lclrg%t‘flrf?ﬁearha]i"i‘?%dy case
and the mirror case fornms a box shape, and . the two
conponeftiSHlRYEG AN rigre Iseehaple e anstdtsoidatde st ¢ case

I's closed inside and joined with the main body case.
5 state that the plurality of mirrors are supported at a

predetermined angle relative to the screen, the first
position being attained by, in a state that the image
display device is attached to the main body case and the
mirror case rotates about the shaft, and a second position
10 in which the viewer can view an image displayed on the
screen of the image display device, the second position
being attained by backwardly rotating the mirror case
about the shaft to remove the plurality of mirrors from
the screen of the image display device.
15 [Claim 14]
The three-dimensional image display device according
to any one of Claims 11 to 13,
wherein the sides defining the heights of the
plurality of gquadrangular mirrors are formed to decrease
20 from the front to the back, and
the plurality of mirrors include first and second
half mirrors which are disposed on the front side and are
rotatable relative to the mirror case about a shaft, and a
total reflection mirror disposed behind the first and

25 second half mirrors and fixed on the mirror case.



[ A ai m 21] A three-di nensional inmage display device which

t hree-di nensional | y di splays an i mage di spl ayed on a 15 screen of the
i mage di splay device, the three-di merdsi onal i mage display device
conpri si ng: a mai n body case on which the image di splay device
is attached; and a mrror device including a mrror case which is 20
integral fy15opmpey with the main body case and in which a plurality of
mrrors are disposed and fixed in parallel at predeterm ned intervals

in the depth diyect. é redet er m ned -angl . .
wherein the pl o TEE ST R T R DE Firisniaamdinge
S displqged, are positioned on the 68 viewer side relative to the
screen ofCtH&Y i MAGeCti SPAEYS abli tR Hha TheTetR athe PRy i FRe
angle, and reflect and display an_inage displayed on the screen of
t he | magen@lageaya delarge t wareurdiny | dwersamg O adn 2 2jousing pampe
t hr ee- di nensi onal i nage display device according to Claim21
wher &i n whnecin Ties wWevhie a spastippoutecshinded Yy ecled ef Tampsl padt of t he
mai n body case, 10when a three-di nensional inage is displayed, the
M rror caseommdddess abedt ihdge Spdp14p ddeid@i n body case side, and
[Claim 16]
The three-dimensional image display device according
to any one of Claims 11 to 15, wherein the main body case
10 includes a pair of soft components disposed on both sides
of an inner part of the same, and retains, by the soft
components, a side part of the image display device to
which it is attached.
[Claim 17]
15 The three-dimensional image display device according
to any one of Claims 11 to 16, wherein the main body case
includes a socket part at which a top head part of the
image display device is inserted into its inner part, and
a flat spring which lies at the inner bottom of the socket
20 part and presses the bottom of the inserted image display
device upward.
[Claim 18]
The three-dimensional image display device according

te Claim 17,

25 wherein the shaft provided at a rear end of the



the plurality of mirrors are positioned on the viewer side relative
to the screen of the image display 15 device and tilted at a
predeterm ned angle to reflect the irfe#ge di splayed on the screen of
the i mage display device. [C aim 23] The t hree-di nensi ona

i mage di spl ay device according to Caim 21, wherein the mrror device

I's formggh 2051 LLOE abhy ARG | S£4l Yat & Mo NendBL RO $aSE mirror

frames are on the same plane during three-dimensional
image viewing,

a shaft bearing which engages the shaft of the

5 mirror case 1s provided at the rear end of the main body
case,

a reference plane formed by an upper part within the
socket part of the main body case is on the same plane as
the shaft bearing,

10 when the image display device is attached to the
body socket, the screen of the image display device is
brought into contact with the reference plane by the
pressure of the flat spring part of the main body case,
and

15 the plurality of mirror frames are positioned at the
screen, regardless of a tilt due to a difference in
thickness of the image display device.

[Claim 19]

The three-dimensicnal image display device according

20 to any one of Claims 11 to 18,

wherein a hook is provided at a front end of the
mirror case,

a hook hole is provided in a front part of the
flange of the main body case, and

25 when the mirror case is rotated and is closed inside



10

15

20

25

67

the main body case, the hook and the hook hole are engaged
to retain the state that the mirror case and the main body
case are combined.

[Claim 20]

The three-dimensional image display device according
to any one of Claims 11 to 19,

wherein each of the main body case and the mirror
case forms a box shape, and

the two components form a single box shape in a
state that the mirror case is closed inside and joined
with the main body case.

[Claim 21]

A three-dimensional image display device which
three-dimensionally displays an image displayed on a
screen of the image display device, the three-dimensional
image display device comprising:

a main body case on which the image display device
iz attached; and

a mirror device including a mirror case which is
integrally formed with the main body case and in which a
plurality of mirrors are disposed and fixed in parallel at
predetermined intervals in the depth direction and at a
predetermined angle,

wherein the plurality of mirrors, when a three-

dimensional image is displayed, are positioned on the



10

15

20

68

viewer side relative to the screen of the image display
device and tilted at a predetermined angle, and reflect
and display an image displayed on the screen of the image
digplay device toward the viewer.
[Claim 22]

The three-dimensional image display device according
to Claim 21,

wherein the mirror device is supported in a
predetermined part of the main body case,

when a three-dimensional image is displayed, the
mirror case rotates about the shaft to the main body case
side, and

the plurality of mirrors are positioned on the
viewer side relative to the screen of the image display
device and tilted at a predetermined angle to reflect the
image displayed on the screen of the image display device.
[Claim 23]

The three-dimensional image display device according
to Claim 21, wherein the mirror device is formed

integrally and fixedly with the main body case.



