-1- COVPACT ELECTRONIC DI GITAL STILL CAMERA - - EPaw (of)

EQUI RPED W TH CONVERTER LENS BACKGROUND CF, THE | NVENTI ON - Etﬁkd \
of the Invention . The present invention-generally relates,.to“lu?0 2~
el ectroni c i magi ng apparatus. Mre specifically, the present invention is
directed-to a conpact electronic digital still canera apparatus equi pped

with a converter |ens. Description of the Prior Art

Conventionally, there are two-focal -point switching type electronic

digital still camera apparatuses equippediwth master |enses for the

tel escopic imaging node and converter |enses for the w de angle inmaging

node. This sort GIOMRAGT ERECTRONIG HIGITAL STRek CAMERA! at us owns

the followi ng camera structure. That is
' EQUIPPED WITH CONVERTER LENS

BACKGROUND OF THE_ INVENTION

Field of the Invention

The present invention generally relates to an
electronic imaging apparatus. More specifically, tbe
present invention is directed to a compact electronic
digital stiil camera apparatus equipped with a converter
lens. |

Description of the Prior Art

Conventionally, there are two-~focal-point switching
type electronic digital still camera apparatuses
equipped with master lenses for the telescopic imaging
mode and converter lenses for the wide angle imaging
mode.

This sort of eiectronic digital still camera
apparatus owns the following camera structure. That is,
the wide-angle imaging converter lens is switchably
arranged in front of (namely, lighf incident side) the
telescopic imaging master lens for focusing an image of
a photographing quect onto an imaging plane thereof.

When thig_g%gg%fégic digital still camera apparatus is

:l."_a

operéﬁéﬁ“iﬁ the telescopic imaging mode, the converter
lens for thé‘wide angle imaging mode is moved out from
the optidél path during photographing operation. When

this electronic digital still camera apparatus is



the wi de-angl e imagi ng converter lens is switchably arranged in front of

(namely, light incident side) the telescopic imging nmaster |ens for
focusing an i mage of a photographi ng object onto an inmaging plane thereof.
When this electronic digital still canera apparatus is operated in the

t el escopi ¢ i magi ng node, the converter lens for the w de angle imging
node is noved out from the optical path during photographi ng operation.
When this electronic digital still camera apparatus is

-2- operated in the wide angle inmging pogde. the converter lens is
I nserted onto the optical path during photographing operation. - As

this converter ghapatad ighithe MRdeOEnghBeifaghifg MadeqUuiheWcbaketgeiet hods.
For exanple, the converter lens is noved along a direction perpendicul ar

to the opticahens is dnddrited ohter tthe bpticel pattht ddrdhgund a poi nt
intersected with the optical axis at a right angle
photographing operation.

As this converter lens switching method, there are -
various switching methods. For example, the converter
lens is moved along a direction perpendicular to the
optical axis, and the converter lens is rotated around a
point intersected with the optical axis at a right angle
as.a rotation center so as to be moved.

However, the above-described conventional converter
lens switching éystems own the following problems. In
the first-mentioned converter lens switching system,
since the converter lens is moved along the direction
perpendicular to the optical axis, the space for storing
this converter lens must be provided along the direction
perpendicular to the optical axis in order to move the
converter lens. As a result, the entire camera
apparatus would become bulky.

On the other hand, in the last-mentioned converter
lens switching system,. since the converter lens is
rotatably moved around the point intersected with
respect to the optical axis at a right angle as the
rotation center, the imaging plane, the master lens, and
the converter lens must be arranged along a straight
line on the optical path, although the space for storing
the converter lens can be reduced. This is because this

optical path defined from the photographing object to



as a rotation center so as to be noved. However, the above-descri bed
conventional converter lens switching systens own the follow ng problens.
In the first-mentioned converter |ens switching system since the
converter lens is noved along the direction perpendicular to the optical
axis,” the space for storing this converter |ens nust be provided along the
direction perpendicular to the optical axis in order to nove the

converter lens. As a result, the entire camera apparatus would becone

bul ky. On the other hand, in the | asg-oentioned converter |ens

swi tching system since the converter lens is rotatably noved around the

poi nt interseckpd Wiayinge phekle (cdndia tiitieiscal sdxaightt aihieght TARgl € as the
rotation center, the inaging plane, the naster lens, and the converter

| ens nust be agiaegedol @T thestardiigld ellecteroadct bamema apparattios dlst hough
t he space for storing the converter |lens can be reduced. This is because
this optical pestdeftietdyf ruvwe tlengiiotodyithilsi optdoedcpath defined
from the imaging plane to the converter lens. When the
sufficiently long optical path length is secured, the
entire electronic camera apparatus would become

elongated.

SUMMARY OF THE INVENTION

The présent invention has been made to solve the
above-described problems, and therefore, has an object
to provide an electronic digital still camera apparatus
capable of being made in a compact size, while
maintaining a sufficient length of an optical path
defined from a lens to an imaging unit, even mounting a
converter lens.

To achieve the object, according to an aspect of
the present inveﬁtion, an electronic camera apparatus
capable of switching photographing ranges is featured by
comprising:

a master iens for focusing an image of a
photographing object onto an imaging plane thereof:

~converter means containing a converter lens
rotatably moved between a position on an optical path
defined from the photographing.object to the master
lens, and another position outside the optical path

defined from the photographing object to the master



-3- the imaging plane constitutes a straight line. The dinension of the
entire electronic canera apparatus is restricted by the length of this
optical path defined fromthe inmaging plane to the converter |ens. \Wen
the sufficiently Iong optical path length is secured, the entire

el ectroni c canera apparatus woul d becone el ongat ed. SUMVARY OF THE
| NVENTI ON The present invention has been nmade to sol ve the
above-descri bed probl ens, and therefore, has an object to provide an
electronic digital still canera apparatus 4capable of being nade in a
conpact size, while maintaining a sufficient length of an optical path
defined from alemss ®@®®mdan i nagi ng unit, even nounting a <converter |ens.

To achi eve the object, according to an aspect of the present invention, an
el ectronic canera aﬁﬁﬂﬁ%%QE}OQumﬁﬂﬁse36F3§ﬂﬁﬂcﬁﬁn§ Eﬁ@ﬂﬁ@#ﬁbhlng ranges is

featured b conprisin
y @%stané%ally equal to a rotation center of the

converter means, for reflecting light derived from the
photographing object toward fhe master lens.

Also, according to another aspect of the present
invention, an electronic camera apparatﬁs capable of
switching photographing ranges is featured by
comprising: |

a master lens for focusing an image of a
photographing object onto an imaging plane thereof:

converter means containing a mirror and a converter
lens, and rotatably moved; and

reflection means arranged at a position
substantially equal to a rotation cenfer of the
converter means, for reflecting light derived from the
photographing object toward the master lens.

Further, according to another aspect of the present
invention, ah electronic camera apparatus capable of
switching photographihg ranges is featured by
comprising:'

a master lens for focusing an image of a
photographing object onto an imaging plane thereof:

a converter lens rotatably moved between a position
on an optical path defined from the photographing object
to the master lens, and another position outéide the

optical path defined from the photographing object to



a master lens for focusing an image of a photographing object onto an

I mgi-ng pl ane thereof: . converter means containing QTEQQXELLQL—Lens
rotatably noved between a position on an optical path—defined fromthe
phot ographi ng object to the nmaster |ens, and anoth piRetHal Béen & de t he
optical path defined fromthe photographi ng object

-4- lens; and reflection neans arranged at a pmmmmm“ﬁintial |y
equal to a rotation center of the converter neans, ng |ight -

derived fromthe photographing object towgrd the naster |ens. Al so,
according to anot her aspect of the present invention, an electronic canera

appar at us capakhl fasteM EH}0 ap@ot ogr aphi ng ranges is f-eatured by
conpri si ng: a master lens for focusing an image of a

a reflection mirror arranged at a position
substantiaily_equal to a rotation center of the
converter lens, for reflecting light derived from the
photographing object toward the master lens.

Moreover, according to another aspect of the
present invention, an electronic camera apparatus
capable of switching photographing ranges is featured by
comprising:

a master lens for focusing an image of a
photographing object onto an imaging plane thereof:

reflection means positioned on an optical path
defined from the photographing object to the master
lens, for reflecting light derived from the
photographing object toward the maSter lens;

a CCD (charge-coupled device) positioned at the
imaging plane of the master lens, for imaging an image
of the photographing object, which has been reflected by
the reflection means to be reversed with respect to
right/left directions, to produce image data; and

image inverting means for inverting the image data
with respect to the right/left directions to produce an
originally positioned image of the photographing object

with respect to the right/left directions.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the teachings of

THIS SHEET. HAS BEEN
REPLACED




phot ogr aphi ng obj ect onto an inmaging pl ane thereof: converter neans
containing a mrror and a converter |ens, and rotatably noved; and
reflection neans arranged at a position substantially equal to a rotation
center of the <converter neans, for reflecting |light derived fromthe
phot ogr aphi ng obj ect toward the master |ens. Further, according to
anot her aspect of the present invention, an el ectronic canera apparatus
capabl e of sw tching photographing ranges is featured by conprising:

a master lens for focusing an inmage of a_ ghotographing object onto an

I magi ng pl ane thereof: a converter lens rotatably noved between a

position on agnaPpredknkatihveditiBadmhy OBy B@qﬁh@b@gb?p&bﬁﬁrﬂln @Cteo to the
master | ens, and another position outside the optical path defined from
t he photographtﬁg abkefmbah9ing figures, in which like reference

numbers indicate like features and wherein:

Fig. 1 is a plan view for showing an outer
appearance.of an electronic digital still camera
apparatus according to a first embodiment of the present
invention;

Fig. 2 is a front view fbr showing the electronic
still camera of Fig. 1;

Fig. 3 is a right side view for representing the
electronic still camera qf Fig. 1;

Fig. 4 is a rear view for indiéating the electronic
still caméra of Fig. 1;

- Fig. 5 is a side view for showing such a condition
that the camera unit is rotated by 90 degrees in the
forward direction with respect to the main unit in Fig.
3; |

Fig. 6 is a side view for showing such a condition
that the camera unit is rotated by 180 degrees in the
backward direction with respect to the main unit in Fig.
3;

Fig. 7 is a sectional view for indicating an
internal condition of the camera unit of the.electronic
still camera shown in Fig. 1 6perated under wide angle
imaging mode;

Fig. 8 is a sectional view for indicating an

internal condition of the camera unit of the electronic



-5- the master lens; and areflection mrror arranged at a position
subst-antially equal to a rotation center of the converter lens, for
reflecting |ight derived fromthe photographing object toward the master

| ens. BRI EF DESCRI PTI ON OF THE DRAW NGS _ A nore conpl ete
underst andi ng of the teachings of :

-6- the present invention may by acquired by referring to the
acconpanyi ng figures, in which like reference nunbers indicate |like
features and wherein: Fig. 1 is a plan_view for showi ng an outer
appearance of an electronic digital still camera apparatus according to a

first enmbodi meqiigh AmcRaS®dwn AV E1l.01 operated under telescopic
imaging mode:;

Fig. 9 schematically represents a mechanical
relationship between the change lever and the lens
holding member (cénverter unit holding a lens) in the
electronic still camera shown in Fig. 7 operated under
wide angle imaging mode;

Fig. 10 schematically represents a mechanical
relationship between the change lever and the lens:
holding member (converter unit holding a lens) in the
electronic still camera shown in Fig. 8 operated under
telescopic'imaging mode;

Fig. 11 is a schematic block diagram for indicating
a circuit arrangement of the electronic still camera
shown in Fig. 1;

Fig. 12 is a sectional view for representing an
internal condition of a camera unit of an electronic
digital still camera apparatus operated under wide angle
imaging mode, according to a second embodiment of the
present invention; and A

Fig. 13 is a sectional view.for representing an
internal condition of a camera unit of an electronic
still camera operated under telescopic imaging mode,
according to the second embodiment of the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
: ¥




Fig. 2is a front view for showing the electronic still camera of Fig. 1;
Fig. -3 i1s aright side view for representing the electronic still canera
of Fig. 1; Fig. 4 is arear viewfor indicating the electronic stil
canera of Fig. 1; Fig. 5is a side view for showi ng such a condition
that the canera unit is rotated by 90 degrees in the forward direction
Wth respect to the main unit in Fig. 3; Fig. 6 is a side view for
showi ng such a condition that the canmera unit is rotated by 180 degrees in
the backward direction with respect to thg main unit in Fig. 3;

Fig. 7 is a sectional view for indicating an internal condition of the
canmera unit of the el ectronigre WViEW 3 FARSAOWLEITHONLC 1 operat ed under
wide angle imaging node; ~  Fig. 8 1s a sectional view for indicating

an internal condition of tharcEm &nil cAMERE AHFARATYUS C

Referring now to Fig. 1 to Fig. 11, an electronic
digital still camera apparatus according to a first
preferred embodiment of the preseht invention will be
described.

Fig. 1 to Fig. 6 are outer views for showing a
first electronic digital still camera apparatus equipped
with a liquid crystal panel.

The first electronic digital still camera apparatus
1 is arranged by two blocks: a main unit 1 and a camera
unit 3.

The main unit 2 is provided with a liquid crystal
display panel (LCD panel) 5, and a function key 6 which
are mounted in a rear surface of a main casing 4 of the
main unit 6.

" The main casing 4 of the main unit 2 is provided
with a power switch 7, a shutter button 8, a delete key
9,.a plus key 10, a minué key 11, a mode key 12, a
display key 13, a zoom key 14, and a self timer key 15,
all of which are mounted on an upper surface of the
casing 4 of the main unit 2 (see Fig. 1). The main unit
2 of the electronic digital still camera 1 is further
provided with a 1lid 16. An external power terminal, a
video signal input/output terminal and a digital
terminal (not shown) are provided inside the 1id 16.

The casing 4 of the main unit 2 forms a somewhat fat-



-7- still camera shown in Fig. 1 operated under tel escopic inmaging node;
Fig. -9 schematically represents a nechanical relationship between the
change | ever and the |l ens holding nenber (converter unit holding a |ens)

in the electronic still camera shown in Fig. 7 operated under w.de angle
| magi'ng node; Fig. 10 schematically represents a nechani cal

rel ati onshi p between the change | ever and the | ens hol di ng menber
(converter unit holding a lens) in the electronic still camera shown in
Fig. 8 operated under telescopic inaging gode; Fig. 11 is a

schematic bl ock diagramfor indicating a circuit arrangenent of the

el ectroni c sti lshapa@eigrips podtionh Hag for an easyFirdghtZhahda opetiatdeos Vi ew

for representing an internal condition of a camera unit of an electronic

digital still ®bymer aisspares shoopeniat Fdgundeand tdgan@.e Thimgigrgprode,

according to a second enbodi nent of the present invention; and
portion 4a owns a structure capable of storing thereinto
a plurality of dry cells (not shown in detail).

The camera unit 3 is prdvided with a camera case
17. As shown in Fig. 2, a photographing (imaging)
opening unit 18. Also, shown in Fig. 4, a focusing
switch 19 and a diaphragm changiﬁg switch 20 are
provided on a rear surface of this camera case 17. As
indicated in Fig. 3, a switching lever 21 for switching
a telescopic imaging mode (TELE) and a wide angle
imaging mode (WIDE) is rotatably mounted on a side
surface of the camera case 17.
In Fig. 1 and Fig. 2, this camera unit 3 is

rotatably mounted on a right side surface of the main
body unit 2. In other words, as illustrated in Fig. 5,
the camera'unit 3 is rotatably mounted on the main unit
2 in such a.manner.that the camera unit 3 is rotated in
the forward direction by 90 degrees with respect to the
main unit 2, and thus the photographing opening unit18
is directed just to fhe lower direction. Also, as
‘illustrated in Fig. 6, the camera unit 3 is rotatably
mounted on the main body 2 in such a manner that this
camera unit 3.is rotated by 180 degrees along the
backward direction with respect td the main unit 2, and

therefore the imaging opening unit 18 is directed to a

photographer.



Fig. 13 is a sectional view for representing an internal condition of a

caner-a unit of an electronic still canera operated under telescopic

i magi ng node, according to the second enbodi nent of the present

i nventi on. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

-8- - OUTER VI EW OF FI RST ELECTRONI C Dl A TAL

STI LL CAMERA APPARATUS Referring nowto Fig. 1 to Fig. 11, an
electronic digital still camera apparatus according to a first preferred
enbodi nent of the present invention wll_lbg described. Fig. 1to
Fig. 6 are outer views for showwng a first electronic digital still canera

apparatus equipped -with a |i @NrgrRNAYLSERRUCRURE- OF FIRST
ELECTRONIC DIGITAL STILL CAMERA APPARATUS

An internal structure of the camera unit 3 is
illustrated in Fig. 7 and Fig. 8. That is, a holder 20
is provided insidé-the camera case 17. A solid-state
imaging element 21 such as a CCD (change-coupled device)
is mounted via a circuit board 22 in a lower portion of
this holder 20. A master lens 23 is mounted via a
mounting cylinder 24 inside the holder 20. The master
lens 23 corresponds to a telescopic lens system
constituted by three lenses, and owns an optical
structure capable of focusing an image of a photographic
object onto an imaging surface of the solid-state
imaging element 21. Furthermore, a mounting base 25 is
providéd at an upper portion of the holder 20. A light
transmission hole 25a is provided in correspondence with
the master lens 23 in this mounting base 25, and one
pair of supporting arms 26 are formed on the portions
along the front/rear direction (as viewed in the
‘drawing, along front/rear direction of this drawing
plane) with sandwiching this light transmission hole
25a. |

LENS HOLDING CONVERTER UNIT 27

A converter unit 27 for holding the lens (will be
simply referred to as a "converter unit" 27 hereinafter)
is rotatably mounted between one pair of these

supporting arms 26.



The first electronic digital still canmera apparatus 1 is arranged by two
blocks: a main unit 1 and a canera unit 3. The main unit 2 is

provided with a liquid crystal display panel (LCD panel) 5, and a function
key 6 which are nmounted in a rear surface of a main casing 4 of the min
unit . The main casing 4 of the main unit 2 is provided wth a
power switch 7, a shutter button 8, a delete key 9, a plus key 10, a m nus
key 11, a node key 12, a display key 13, a zoomkey 14, and a self tiner .
key 15, all of which are nounted on an upper- surface of the casing 4 of
the main unit 2 (see Fig. 1). The main unit 2 of the electronic digital

still camera 1 is fghbh@onvRk@erdeshiv b dd irdrked AR BXCH BamaRower
terminal, a video signal input/output termnal and a digital termna

(not shown) ar ghBitOLigeE iconatetihg hiolesb areT Forard Agsddef thie main unit

2 forms a sonewhat fat-
converter unit 27 with being intersected with each other
in a cross shape. A predetermined portion of an outer
surface of this converter unit 27, which corresponds to
a center "S" of the intersecting portion of the light
conducting holes, is rotatably éupported by one pair of
supporting arms 26 within a range of 180 degrees. 1In
other words, the conﬁerter unit 27 owns such a
structure. That is, under condition that the center "S"
of the intersecting portion of the light conducting
holes is positioned on an optical axis "Ox" of the master
lens 23, a center line of one light conducting hole is
made coincide with the optical axis "On" of the master
lens 23, and a center line of the other'light conducting
hole is positioned perpendicular to the optidal axis "Ou"
at the center S of the intersecting portion. In this
case, one light conducting hole coincident with the
optical axis Ou of the master lens 23 is formed with a
light projection port 27a and a lens mounting portion
27b on upper and lower ends thereof. When the converter
unit 27 is rotated by 180 degrees, both the light
projection port 27a and the lens mounting portion 27b
approach the master lens 23. Also, the other light
conducting hole positioned perpendicular to the optical
axis On of the master lens 23 is formed with a light.

projection port 27c and a lens mounting portion 274 on



-9- shaped grip portion 4a for an easy right-hand operation by a user, as
showmt in Fig. 1 and Fig. 2. This grip portion 4a owns a structure capable
of storing thereinto a plurality of dry cells (not shown in detail).

The canmera unit 3 is provided with a camera case 17. As shown in Fig. 2, a
phot ographing (i maging) opening unit 18. Also, shown in Fig. 4, a focusing
swtch 19 and a di aphragm changi ng switch 20 are provided on a rear
surface of this camera case 17. As indicated in Fig. 3, a switching | ever
21 for swtching a telescopic inmaging mde, (TELE) and a wi de angl e

I magi ng node (WDE) is rotatably nounted on a side surface of the canera

case 17. rigbtl @ndl 1¥¥: s ZhdrdioF.Cawpen whe!l codnvertestandd 27
nounted on a right side surface of the main body unit 2. In other words,

as illustrated iigh dotated by NBC ABYread) bothi Theolldghhl yriogeatdadnon t he
main unit 2 in such a manner that the canera unit 3 is rotated in the

forward direct iparth2740 aoelyrides hertsh moesybdnly porttien 25idn approazh &b t hus
t he phot ographi ng opening unitl8 is directed just to the |ower direction.
Al so, as il ugphctiographiFigy.omnimeg weted8.unit 3 is rotatably

Then, a converter lens 28 and a reflection mirror
29 are mounted on this converter unit 27. The converfer
lens 28 is a wide angle.lens system constructed of two
lenses, i.e., a light-incident-sided lens 28a and a
light~-projection-sided lens 28b. The light-incident-
sided lens 28a is mouﬁted on the light-incident-sided
lens mounting portion 274 of the converter unit 27, and
the light-projection-sided lens 28b is mounted on the
light-projection-sided lens mounting portion 27b of this
converter unit 27. As a consequence, the respective
lenses 28a and 28b are arranged under such a condition
that these lenses are intersected with each other at a
right angle. In response to the rotations of the
converter unit 27, the respective lenses 28a and 28b are
rotatably moved from a position on the optical path to
another position outside the optical path defined from
the photographing object to the master lens 23, and also
are switched. The reflection mirror 29 is a reflection
mirror having-both reflection surfaces 29a and 29b
provided on both éurfaces thereof. This reflection
mirror 29 is positioned under such a condition that this
reflection mirror 29 is inclined by 45 degrees with

respect to the optical axis Om of the master lens 23 with



nounted on the main body 2 in such a manner that this canera unit 3 is
rotatied by 180 degrees along the backward direction with respect to the
main unit 2, and therefore the inmaging opening unit 18.is directed to a

phot ogr apher . - 10 -
| NTERNAL STRUCTURE OF FI RST ELECTRONI C DI G TAL STI LL CAMERA
APPARATUS An internal structure of the canera unit 3 is illustrated

in Fig. 7 and Fig. 8. That is, a holder 20 is provided inside the canera
case 17. A solid-state inmging elenment 2} such as a CCD (change-coupl ed
device) is nounted via a circuit board 22 1n a |ower portion of this

[he o 20 o ERESICTS Pty shrkte b metoRgenEdm T e

constituted by at HeR9 JrRiISAS pAd WY JhiPhdeFdlection mirror 29 is '
mounted within the converter unit 27, and this
reflection mirror 29 is rotated by 180 degrees in an
integral manner with this converter unit 27.

As represented in Fig. 9 and Fig. 10, the converter
unit 27 owns such a structure that this converter unit
27 is rotated in conjunction with the pivot operation of
the switching lever 27 provided on a side surface of the’
camera case 17. In other words, this converter unit 27
owns such a rotation structure that a pin 30 is provided
on the outer surface thereof, and a tip portion of this
pin 30 is positioned under such a condition that this
tip portion is sandwiched between one pair of parallel
ribs 31 provided on the inner surface of the switching
lever 21. In response to the rotational movement of the
parallel ribs 31 caused by the rotations of the
switching level 21, the pin 30 is rotatably moved around
the rotation center S of the converter unit 27. In this
case, the rotation center "S" of the converter unit 27
méy be made coincident with a rotation center "R" of the
switch lever 21. Alternatively, as shown in Fig. 9 and
Fig. 10, the rotation center "S" of the converter unit
27 may be positionally shifted with respect to the
rotation center "R" of the switching lever 21. In this
case, in response to the rotary movement of the parallel

ribs 31, the pin 30 is transported between the parallel



structure capable of focusing an inage of a photographic object onto an

I mgi:ng surface of the solid-state imging elenent 21. Furthernore, a
nounting base 25 is provided at an upper portion of the holder 20. A light
transm ssion hole 25a is provided in correspondence with the master |ens
23 i this nmounting base 25, and one pair of supporting arns 26 are forned
on the portions along the front/rear direction (as viewed in the draw ng,
along front/rear direction of this drawing plane) with sandwi ching this

light transm ssion hole 25a. - 14 LENS HOLDI NG CONVERTER UNI'T 27
A converter unit 27 for holding the lens (wll be sinply referred to as a

"converter uniipg73M€r eighdint @hk pif BOt akakbyatabliemhobedweenieoe pair of

t hese supporting arns 26. The converter unit 27 is

fornmed i n suchgagweesecaround the rotation center S of the converter
unit 27, this pin 30 is positionally restricted in such
a way that this pin 30 abuts against position
restricting portions 26a and 26b fdrmed on the upper
portion of the supporting arm of the mounting base 27.
Furthermore, the pin 30 is energized in such a manner
that this pin 30 may abuts against any one of the
position restricting portions 26a and 26b by a coil
spring 32 tensioned between this pin 30 and the
supporting arm 26.

CIRCUIT ARRANGEMENT OF FIRST
ELECTRONIC ﬁIGITAL STILIL, CAMERA APPARATUS
The above-described first electronic digital still

camera apparatus_l is electrically arranged by such a
circuit arrangement as shown in Fig. 11. Thé_circuit
arrangement of this first electronic digital still
camera apparatus is constructed of a solid-state imaging
element 21 such as a CCD for cohverting an imagé of a
photographing object focused on an imaging plane thereof
into an electric image signal; an-A/D converter 35 for
converting an analog image signal derived from this
solid-state imaging element 21 into a digital image
signal; a drive circuit 36 for driving the solid-state
imaging element 21; and a timing generator 37 for
generating a timing signal used to control this drive

circuit 36. This circuit arrangement is further



that |ight conducting holes are fornmed inside this converter unit 27 with
being intersected with each other 1in a cross shape. A predeterm ned
portion of an outer surface of this converter unit 27, which corresponds
to a center "S" of the intersecting portion of the light conducting

hol es, is rotatably supported by one pair of supporting arns 26 within a
range of 180 degrees. In other words, the converter unit 27 owns such a
structure. That is, under condition that the center "S" of the

i ntersecting portion of the |light conducii{s -holes is positioned on an
optical axis "OM of the master lens 23, a center line of one |ight

conducti ng hol @dnstrfRARE VY E Homridsdiigy QRigaidimKicirddd't @8 tdr mast er
|l ens 23, and a center |line of the other light conducting hole is

posi tioned per pRidradsing eigendipig atle aigl talMimaje tdigreantyr thef the
I ntersecting portion. In this case, one |light conducting hol e coincident
with the opti cading/Addddiing anreest;era IDRIM A yranficy IRAM M3 £or | i ght
projection port 27a and a |l ens nounting portion 27b on upper and | ower
ends thereof. Wempaneridonatarimg e aruuyiredbidiiadtaly imgmelajranssl; ot h
the light projection port 27a and the |ens nmounting portion 27b approach
t he master | enflzsh meﬂgrx_rﬁp (ﬁ%rsqq@ﬂg the compressed image signal;

a CPU (central processing unit) 44 operable based on a
program stored in the ROM 41, for using the RAM 41 as a
work RAM, and operable'in response to an input from a
key input unit 43; and a signal generator 45 for
generating a digital video signal by adding a
synchronization signal to the digital image signal.
This circuit arrangement further includes a VRAM 46 for
recording the digital video signal; a D/A converter 47
for converting the digital video signal outputted from
the signal generator 45 into an analog video signal; a
liquid crystal display panel 5 for displaying an image
in response to the analog video signal inputted via an
amplifief 48; and also an interface 49 for outputting
such an image signal which has been converted into a
serial signal by the CPU 44.

In the electronic digital still camera apparatus 1
with employment of the above-described circuit
arrangement, the timing signal 13 outputted from the
timing generator 37 in a preselected time period so as
to control the drive circuit 36. Accordingly, the image
signal corresﬁonding to the image_of the photographing

object focused on the imaging plane of the solid-state



conducting hole positioned perpendicular to the optical axis OMof the
master lens 23 is fornmed with a light projection port 27c and a |l ens
nounting portion 27d on - 12 - right
and left ends thereof. Wen the converter unit 27 1is rotated by 180
degrees, both the light projection port 27c and the | ens nounting portion
27d approach the photographing opening unit 18. Then, a converter

|l ens 28 and a reflection mrror 29 are nounted on this converter unit 27.
The converter lens 28 is a wide angle |enggsystemconstructed of two

lenses, i.e., a light-incident-sided lens 28a and a Iight-projection-sided
l'ens 28b. The kg mw@mdant A dey dRRS réd3a | ThERUNied Akquited
l'i ght-incident-si | ens mounting portion 27d of the converter unit 27,

and the |ight aWaQJo?Ctﬂnﬁ’gélsi@i\dleHS SYhviertEduingtd ahet Bigital image
| i ght - projection-sided | ens nounting portion 27b of this .
signal by the A/D converter 35, which is temporarily
stored in the DRAM 39. In this case, since the digital
image signal derived from thé solid-state imaging
element 21 and temporarily stored in the DRAM 39
constitutes such an image that the image of the
photographing object is reversed by the reflection
mirror 29 with respect to the right/left directions, the
digital image signals are sequentially written into the
DRAM 39 under the abdve-explained reversed image
condition with respect to the right/left directions.
When the digital image signal stored in thé DRAM 39 is
read under control of the CPU 44, this digital image
signal is read in accordance with such a sequential
operation which is different from the data writing -
sequential operation. As a consequence, the digital
image signal which has been written into the DRAM 39
under the above-explained image condition reversed along
the fight/left direction is read as a digital image
signal of an image correctly directed along the
right/left direction. The synchronization signal is
added to this read digital image signal in the signal
generator 45 to thereby produce the digital wvideo
signal. Then, this digital wvideo signai is converted
into the analog video signal by the D/A converter 47.

Thereafter, this analog video signal is amplified by the



converter unit 27. As a consequence, the respective |enses 28a and 28b are
arrariged under such a condition that these |lenses are intersected with
each other at a right angle. In response to the rotations of the

converter unit 27, the respective | enses 28a and 28b are rotatably noved
froma position on the optical path to another position outside the
optical path defined from the photographing object to the naster |ens 23,
and also are switched. The reflection mirror 29 is a reflection mrror
havi ng both reflection surfaces 29a and 29 Jrovi ded on both surfaces
thereof. This reflection mrror 29 is positioned under such a condition

that this refbfpligiel WBORO2IbtainN@N aﬁélbg $iadegsagnal.t hInrespect to
the-optical axis OMof the master lens 23 with

- 13 - respeciekbponseOtat thisCanadbgokridee edgwneltetheniliqidid chystal
peri pheral portion of this reflection mrror 29 is nounted within the
converter unitd2splagdpamed 5 is driven. As a consequence, the image
is displayed on the liquid crystal display panel 5 along -
the correct right/left direction of the image of the
photographing object.
WIDE ANGLE IMAGING OPERATION OF FIRST
ELECTRONIC DIGITAL STILL CAMERA APPARATUS

A description will now be made of various
operations of the above-described first electronic
digital still camera apparatus 1 shown in Fig. 1 to Fig.
11.

In the case that the photographing object is
photbgraphed by the wide angle lens system of the first
electronic digital still camera apparatus 1, as shown in
Fig. 3, the switching lever 21 is pivotally operated to
position a positioning mark 2la to the wide angle
position (position "WIDE"). Thus, the converter unit 27
is rotated, so that the light-projection-sided lens 28b
of the converter lens 28 employed in the wide angle lens
system is arranged close to the master lens 23, the
light-incident-sided lens 28a is arranged close to the
photographing opening unit 18 of the camera case 17, and
also the reflection plane 29a of the reflection mirror
29 is inclined by 45 degrees with respect to the optical
axis Os of the master lens 23. As a result, when the

light-incident-sided lens 28a is directed to the



reflection mr

t hi s sconverter
converter uni

ror 29 is rotated by 180 degrees in an integral manner with

unit 27. As represented in Fig. 9 and Fig. 10, the
t 27 owns such-a structure that this converter unit 27

rotated in conjunction with the pivot operation of the switching |ever

provided on a
converter unit
on the outer s
positioned und

side surface of the camera case 17. In other words, this
27 owns such a rotation structure that a pin 30 is prov
urface thereof, and a tip portion of this pin 30 is

er such a condition that thiygg Ltip portion is sandw ched

bet ween one pair of parallel ribs 31 provided on the inner surface of

swtching |ev
paral l el ribs
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unit 27. In th
may be made co
Al ternatively,

the converter unit Unflemaythis pddie apgde photogrephinghopespé&den,othge -

rotation cente
to the rotary

is case, the rotation center "S" of the converter unit 2
appadetusnilt kan bel preparednter "R' of the switch |ever
as shown in Fig. 9 and Fig. 10, the rotation center "S"

7
21.
of

r "R' of the switching lever 21. In this case, in response

Adabite flerdivech £gem Aheephotographing object is entered
frém the photographing opening unit 18 into the light-
incident-sided lens 28a of the converter lens 28, and
then is reflected from the reflection plane 29a of the
reflection mirror 29. This reflection light is entered
via the light-projection-sided lens 28b into the master
lens 23, so that‘this incident light is focused onto the
imaging surface of the solid-state imaging element 21 as
the wide angle image of the photdgraphing object. At
this focusing operation,lthe image of the photographing
object is focused by the reflection mirror 29 as the
image reversed with respect to the right/left direction.
This focused image is converted into the electric image
signal by the solid-state imaging element 21, and then
this electric image signal is temporarily stored in the
DRAM 39 as the digital image signal. Since the stored
digital image signal is read in accordance with the
sequential operation different from that for the writing
operation under control of the CPU 44, the wide angle
image of the photographing object is displayed on the
liquid crystal display panel 5 as the image correctly
directed along the right/left direction. As a

consequence, while observing the image of the



ribs 31, the pin 30 is transported between the parallel

- 14-- ribs 31. Wen the pin 30 is rotatably noved by 180 degrees ar ound
the rotation center S of the converter wunit 27, this pin 30 is
positionally restricted in such a way that this pin 30 abuts agai nst
position restricting portions 26a and 26b forned on the upper portion of
the supporting armof the nounting base 27. Furthernore, the pin 30 is
energi zed in such a manner that this pin 30 nay abuts agai nst any one of
the position restricting portions 26a andgg26b by a coil spring 32

tensi oned between this pin 30 and the supporting arm 26.

C RCU T ARRANGpEMBhb thB?Tobject displEGeBODhCtReGL 141 Tkl sEAVERA

APPARATUS The above-described first electronic digital still canera

apparatus 1 isddlspiiay @ainel &, ahged phptogerhphing object can be
photographed by thelfirst electronic digital still
camera apparatus in the wide angle mode.

TELESCOPIC IMAGING QOPERATION OF FIRST
ELECTRONIC DIGITAL STILL CAMERA APPARATUS
In the case that the photographing object is

photographed by the telescopic lens system of the first
electronic digital still camera apparatus 1, as shown in
Fig. 3, the switching lever 21 is pivotally operated to
position the pdsitioning mark 2la to the telescopic
imaging position (position "TELE"). Thus, as indicated
in Fig. 10, both the converter unit 27 and the
reflection mirror 29 are rotated by 180 degrees, the
respective lenses 28a and 28b of the converter lens 28
are rotatably moved out from the optical path defined
from the photographing object to the master lens 23.
Also, the light-projection-port 27a of the converter
unit 27 is located clese to the master lens 23, the
light-incident-port 27c of the converter unit 27 is
positioned close to the photographing opening unit 18 of
the camera case 17, and also the reflection plane 29a of
the reflection mirror 29 is inclined by 45 degrees with
respect to the optical axis Om of the master lens 23. As
a result, when the light-incident-sided lens 28a is
directed to the photographing object, the telescopic

photographing operation by the first electronic digital



circuit arrangenent as shown in Fig. 11. The circuit arrangenent of this
first- electronic digital still camera apparatus is constructed of a
solid-state imaging elenment 21 such as a CCD for converting an i nage of a
phot ogr aphi ng obj ect focused on an imaging plane thereof into an electric
i mage signal; an A/D converter 35 for converting an anal og i mage signal
derived fromthis solid-state imaging elenent 21 into a digital inmage
signal; a drive circuit 36 for driving the solid-state imaging elenent 21
and a timng generator 37 for generating20td m ng signal used to control
this drive circuit 36. This circuit arrangenent is further
- 15 - constrgtidd pamereo appayatng’ éxcandbegpreparied.38 for
conpr essi ng/ expandi ng the digital imge signal by the coding/decoding
manner; a DRAM (dynamderRAMis3Eelescopdicpphatogyaphdngngperatdonyi the
digital image signal; a flash nmenory 40 for storing the conpressed inage
si gnal ; _ light derived from the photographing object is entered
through the photographing opening unit 18 into the light
incident port 24c of the converter port 27, and then is
reflected from the reflection plane 29b of the
reflection mirror 29. This reflection light is entered
via the light projection port 27a into the master lens
23 corresponding to the telescopic lens system, so that
this incident light is focused onto the imaging surface
of the solid-state imaging element 21 as the telescopic
image of the photographing object. Also, at this
focusing operation, the image of the photographing
object is focused by the reflection mirror 29 as the
image reversed with respectlto the right/left direction.
Similar to the wide angle photographing operation, this
focused image is converted into the electric image
signal by the solid-state imaging element 21, and then
this electric image.signal'is temporarily stored in the
DRAM 39 as. the digital-image signal. Since the stored
digital image signal is read in accordance with the
sequential operation different from that for the writing
operation under control of the CPU 44, the telescopic
image of the phqtographing object is displayed on the
liquid crystal display panel 5 as the image correctly
directed along the right/left direction. As a

consequence, while observing the image of the



a CPU (central processing unit) 44 operable based on a programstored in
the ROM 41, for using the RAM 41 as a wrk RAM and operable in response
to an input froma key input unit 43; and a signal generator 45 for
generating a digital video signal by adding a synchronization signal to
the digital imge signal. This circuit arrangenment further includes a VRAM
46 for recording the digital video signal; a DJA converter 47 for
converting the digital video signal outputted from the signal generator 45
into an analog video signal; a liquid cryatal display panel 5 for
di splaying an image in response to the analog video signal inputted via an
anplifier 48; pREtag¥aphingnbbjeated4Bplayequbnuthendiqaiidhcapstahge si gnal
whi ch has been converted into a serial signal by the CPU 44. In the
el ectroni c di gdtiisplaki phnednsr,athppaphbtegtaphihl ebpeckneah bé t he
above-described circuit arrangenent, the timng signal 13 outputted from
the timng gephoabgraphednby ghesélirstedlectreopici dilgitadsstidlcontrol the
drive circuit 36. Accordingly, the inage signal corresponding to the inage
of the photogr apheng apppretusSodosdbeotelrecPpigi hgagingemede: he
solid-state It should be noted that as shown in Fig. 5, when

the camera unit 3 is rotated by 90 degrees along the

forward direction with respect to the main unit 2 in any
of the wide angle photographing mode and the telescopic
photographing mode, the image of the photographing
objeot located just under the camera apparatus 1 can be
photographed. Similarly, when the camera unit 3 is
rotated by 180 degrees along the backward direction (see
Fig. 6), the image of the photographing object on the
side of the photographer, namely the photographer
himself can be photographed. At this time, thé
photographed image becomes such an image reversed with
fespect to the upper/lower direction. When the caméra
unit_3 is rotated by 180 degrees, a switch (not shown)
is turned ON so as to electrically invert thé image
signal about the.photographed image reverséd with
respect to the upper/lower direction, so that the
correctly standing image is displayed on the liquid
crystal display panel 5.

As described above, in this electronic digital
still camera apparatus 1, the converter lens 28Iused for
the wide angle photographing operation is positioned on

the light-incident-side of the master lens 23 used for



- 16 - imging element 21 is acquired. Then, the acquired analog inage
signal is converted into the digital inmage signal by the A/D converter 35,
which is tenporarily stored in the DRAM39. In this case, since the
digital inmage signal derived fromthe solid-state .imaging element 21 and
tenporarily stored in the DRAM 39 constitutes such an inmage that the inmage
of the photographing object is reversed by the reflection mrror 29 with
respect to the right/left directions, the digital imge signals are
sequentially witten into the DRAM 39 und¥® - he above-expl ai ned reversed
i mmge condition with respect to the right/left directions. Wen the
digital imge thgnzkeleseopdc phbltegbRphisg opperatddnynedichofocsises! t he
CPU 44, this digital imge signal is read in accordance with such a
sequential op¢het imagehiodh the ghbftegeaphingmobljectaatar ithendmagiaqgent i al.
operation. As a consequence, the digital

surface of the solid-state imaging element 21, in such a

manner that this converter lens 28 can be rotatably

moved. Then, this converter lens 28 is rotatably moved

to the position on the optical path defined from the

photographing object to the master lens 23, and also to

the position out of this optical path, and further the

reflection mirror 29 is so arranged at the position

corresponding to the rotation center S of the converter

lens 28, which may reflect the light derived from the

photographing object toward the master lens 23. As a

result, the optical path defined from the photographing

object to the imaging surface of the solid-state imaging

element 21 can be bent by this reflection mirror 29, so

that the entire 1ength of the camera unit 3 can be set

by the short optical path length defined from the

imaging surface to the reflection mirror 29 without

changing the optical path length defined from the

imaging surface to the light-incident-sided lens-28a of

the converter lens 28. The entire dimension of the

camera unit 3 is not restricted by the optical path

length defined from the imaging surface to the converter

lens 8, but also the entire camera unit 3 can be made

compact. Moreover, the camera unit 3 can be mounted in

high density.

Also, in accordance With the first electronic



i mage signal which has been witten into the DRAM 39 under the
above- expl ai ned i mage condition reversed along the right/left direction is
read as a digital image signal of an inmage correctly directed along the
right/left direction. The synchronization signal is added to this read
digitaal image signal in the signal generator 45 to thereby produce the
digital video signal. Then, this digital video signal is converted into
t he anal og video signal by the DA converter 47. Thereafter, this anal og
video signal is anplified by the - 23 - - 17
- anplifier 48 to obtain an analog video signal. In response to this
anal og video siggrditall a1l datheray apparatuspllay thendmage ofdtiheen. As a
consequence, the inage is displayed on the liquid crystal display panel 5
along the cor phottagrgphing obdiecdc tisofocuseldebynihe ok filectignomdgraxhi ng
obj ect. W DE ANGLE | MAG NG OPERATI ON OF FI RST
' 29 as the image reversed with respect to the right/left

direction. This focused image is converted into the

electric image signal by the solid-state imaging element

21, and then this electric image signal is temporarily

stored in the DRAM 39 as the digital image signal.

Since the stored digital image signal is read in

accordance with the sequential operation different from

that for the writing operation under control of the CPU

44, this read digital image signal can be handled as the

image signal about the same image of the photographing

object correctly directed along the right/left

direction. As a consequence, while observing the image

of the photographing object displéyed on the liguid

crystal display panel 5, this photographing object can

be photographed by the first electronic digital still

camera apparatus under better conditions.

it shbuld also be noted that although the

reflection mirror 29 is equipped with the mirror planes

29a and 29b as the separate member, these mirror planes

29a and 29b may be alternatively formed by utilizing

front/rear planes of a single reflection mirror, for

instance, a metal is vapor-deposited on one plane of a

transparent glass, and thus both this metal-vapored

plane and the glass plane are used as mirror planes.

STRUCTURE OF SECOND ELECTRONIC



ELECTRONI C DI G TAL STILL CAMERA APPARATUS A description will now be
made of various operations of the above-described first electronic

digital still canmera apparatus 1 shown in Fig. 1 to Fig. 11. In the
case that the photographing object is photographed by the wi de angle |ens
systemof the first electronic digital still canera apparatus 1, as shown.

in Fig. 3, the swtching lever 21 is pivotally operated to position a

positioning mark 2la to the wide angle position (position "WDE"). Thus,

the converter unit 27 is rotated, so that24he |ight-projection-sided |ens

28b of the converter lens 28 enployed in the wide angle lens systemis

arranged close to the mast erDIGHRAD BTILls CANERA ARPARRAINS si ded | ens 28a is
n

arranged close to the photographing openi g unit 18 of the camera case 17,

and also the refl edefdn Safdesdropic |id legitiidd Famese apparatiusel i ned
by 45 degrees with respect to the optical_, axis O%ﬁg the master lens 23
AS a result, WRESORENY it iS8S eroddgent, o &S PT&SEDE ed to the

invention, will now be described with reference to Fig.
12 and Fig; 13. It should bé understood that the same
reference numerals shown in Fig. 1 to Fig. 11 of the
first embodiment will be employed as those for denoting
the same, or similar elements of fhe sécond embodiment.
A camera unit 3 of this second electronic digital

still camera apparatus 1 owns such a structure as shown
in Fig. 12 and Fig. 13. That is, similar to the first
embodiment, a holder 20 is provided inside the camera
case 17. A solid-state imaging element 21 such as a CCD
{change-coupled device) is mounted via a circuit board
22 in a lower portion of this holder 20. A master lens
23 is mounted via a mounting cylinder 24 inside the
holder 20. The master lens 23 corresponds to a

_ telescopic lens system constituted by three lenses, and
owns an optical structure capable of focusing an image.
.of a photographic'object onto an imaging surface of the
solid-state imaging element 21. Furthermore, a mounting
base 25 is provided'at an upper portion of the holder
20. A light transmission hole 25a is provided in
correspondence with the master lens 23 in this mounting
base 25, and one pair of supporting_arms'ZG are formed
on the portions along the front/rear direction (as

viewed in the drawing, along front/rear direction of



- 18 - phot ographi ng object, the w de angl e photographing operation by
the first electronic digital still camera apparatus 1 can be prepared.
Under ‘this wi de angl e photographi ng operation, the |ight derived fromthe
phot ographing object is entered fromthe photographing opening unit 18
into the light- incident-sided |lens 28a of the converter lens 28, and
then is reflected fromthe reflection plane 29a of the reflection mrror
29. This reflection light is entered via the light-projection-sided |ens
28b into the master lens 23, so that th 28 ncident light is focused onto
the 1imaging surface of the solid-state imaging element 21 as the w de
angl e i nage of thie dirawdggapiang )oicht saadwichiagf dhds Addgbier ati on, the
i mge of the photographing object is focused by the reflection mrror 29
as the imge teepsgdésiiorhhodep@se.to the right/left direction. This
focused image is converted into the electrlc |naoe signal by the
solid-state i magi ng el enBARUSTURELQF: GENVE &t LNc SECQP

tenporarily stored in the
ELECTRONIC DIGITAL STILL CAMERA APPARATUS

A converter unit 50 for holding the lens (will be
simply referred to as a "converter unit" hereinafter)
owns the following structure. That is, cylindrical lens
mounting portions 52a and 52b are provided on respective
outer surfaces of an L-shaped main body member 51, and
light transmission holes 53 are formed in portions of'
the main body member 51, corresponding to the respective
lens mounting portions 52a and 52b. Also, supporting
units 54 are provided on both front/rear ends of the
main body member 51, and an inner side surface of this
supporting unit 54 is rotatably supported by outer side
surfaces of one pair of supporting arms 26 within a
range of 180 degrees.' Precisely speaking, the converter
unit-SO is so constrﬁcted by that under such a condition
that a rotation center "S" of this converter uﬁit 50 is
positioned on an optical axis "On" of the master lens 23
and a central line of a lens mounting portion 52b
provided on a light-projection-side of the converter
unit 50 is made coincident with the optical axis Ou of
the master lens 23, a central line of another lens
mounting portion 52a provided on a light-incident-side
of this converter unit 50 is intersected with the

optical axis Ox of the master lens 23 at a right angle at



DRAM 39 as the digital image signal. Since the stored digital inmage signa
Is read in accordance with the sequential operation different fromthat
for the witing operation under control of the CPU 44, the w de angle

i mage of the photographing object is displayed on the |iquid crystal

di spltay panel 5 as the inmage correctly directed along the right/left
direction. As a consequence, while observing the inmage of the :
- 19 - photographing object displayed on the liquid crystal display panel
5, this photographing object can be photoggaphed by the first electronic

digital still canmera apparatus in the w de angl e node. _
TELESCOPI C | MAhNGRERABridddtdr IRT As a condelguleh’d)l GibHdd tAlisSTILL
CAMERA APPARATUS In the case that the photographing object is

phot ogr aphed byohkberiteiressdr &0 drs rotiten Oy 180 dogrieess! only aing di gi t al
still canmera apparatus 1, as shown in

mounting portion 52b is moved to both positions, i.e., a
position where this'lens mounting portion 52b is located
close to the master 1ens 23, and another position where
this lens mounting portion 52b is most separated apart
from the master lens 23. The other lens mounting
portion 52a is moved to both positions, namely, a
position where this lens mounting portion 52a is
positioned close td:the photographing opening unit 18 of
the camera case 17, and another position where this lens
mounting portion 52a is most separated apart from the
photographing opening unit 18.

Then, the converter lens 28 and a reflection mirror
55 are mounted on this converter unit 50. The converter
lens 28 is a wide angle lens'system constructed of two
lenses, i.e., the light-incident—sided lens 28a and the
light-projection-sided lens 28b similar to the first
embodiment. The light-incident-sided lens 28a ié
mounted on a light-incident-sided lens mounting poftion
50a of thé converter unit 50, énd the light-projection-
sided lens 28b is mdunted on the light-projection-sided
lens mounting portion 50b.of this converter unit 50. As
a consequence, the respective lenses 28a and 28b are
arrahged under such a condition that these lenses are
intersected with each other af a right angle, the

respective lenses 28a and 28b are rotatably moved from a



Fig. 3, the switching lever 21 is pivotally operated to position the
positioning mark 2la to the telescopic imging position (position "TELE").
Thus, as indicated in Fig. 10, both the converter unit 27 and the :
reflection mrror 29 are rotated by 180 degrees, the respective |enses 28a
and 28b of the converter lens 28 are rotatably noved out fromthe optical
path defined fromthe photographing object to the master |lens 23. Al so,
the light-projection-port 27a of the converter unit 27 is |located close to
the master lens 23, the |light-incident-pogg 27c of the converter unit 27

Is positioned close to the photographing opening unit 18 of the canera

case 17, and alg@si$ion edn e i st idalnaAin o ardtherefgoiitith ButLEae9 is
inclined by 45 degrees with respect to the optical axis OMof the master

l ens 23. As a tletslldptideeh pdich |deghineddirtentthtd gdbtasapiing objkdtect ed

to the photographing object, the telescopic photographing operation by the

first el ectronito dihg tedster lens 23, and also are switched. The
reflection mirror 29 is an one-sided reflection mirror
having a reflection surface 55a provided only on one
surface thereof. This reflection mirror 55 is fixed
betwgen one pair of supporting arms 26 corresponding to
the rotation center S of the converter unit 50 in such a
way that this reflection mirror 55 is inclined by 45
degrees with respect to the optical axis O« of the master
lens 23.

It should be noted that the converter unit 50 is
rotated in conjunction with the pivot manipulation of
the switching lever 21 p:ovided on the side surface of
the camera case 17.

WIDE ANGLE IMAGING OPERATION OF SECOND
EL_ECTRONIC DIG.ITAL STILL CAMERA APPARATUS

A description will now be made of various
'operations of the above-described second electronic
digital still camera apparatus 1 shown in Fig. 12 to
Fig. 13.

In the case that the photographing object is
photographed by the wide angle lens system of the second
electronic digital still camera apparatus 1, as shown in
Fig. 12, the switching lever 21 is pivotally operated to
position a positioning mark 2la to the wide angle

position (position "WIDE") in a similar manner to the



- 20 - still canera apparatus 1 can be prepared. - Under this

t el escopi ¢ phot ographi ng operation, the |ight derived fromthe

phot ographi ng object is entered through the photographing opening unit 18
into the light incident port 24c of the converter port 27, and then is
reflected fromthe reflection plane 29b of the reflection mrror 29. This
reflection light is entered via the light projection port 27a into the
master |lens 23 corresponding to the telescopic lens system so that this -
incident light is focused onto the i mgi+~g28usface of the solid-state

| magi ng el enent 21 as the telescopic image of the photographing object.

Al so, at this fingisiempadiment on, Thues, ithygeadvdrtephmidgrdphisng  obj ect
is focused by the reflection mrror 29 as the inmage reversed with respect
to the right/| efotatedctsonthat the akight-ipgm jecs cng iddgrh dieoyy #8b raf
operation, this focused inmage is converted into the electric inmage signal
by the solid-stthe ¢onypnier| kenst2d emplayedhdn the yideandle ilenge si gnal
is tenporarily stored in the DRAM 39 as the.digital inmage signal, Since
the stored di gF¥Fen kgaSTIREed iglesndq the ciskar d it R3Ihanddfrent i al

operation diffEifggtjiﬁgQAéﬁ%—éfgeérféggiééémks arranged close to the

photographing opeﬂing unit 18 of the camera case 17. At
this time, even when the converter unit 50 is rotated,
the reflection mirror 55 is not rotated, but the
reflection plane 55a of the reflection mirror 50 is
always inclined by 45 degrees with respect to the
optical axis Ou of the master lens 23. As a result, when
the light-incident-sided lens 28a is directed to the
photographing object, the wide angle photographing
operation by the first electronic digital still camera
apparatus 1 can be prepared.

Under this wide angle photographing operation,
similar.to the first embodiment, the light derived from
the photographing object is entered from the
photographing opening unit 18 into the light-incident-
sided lens 28a of the converter lens 28, and then is
reflected from the reflection plane 55a of the
reflection mirror 55. This reflection light is entered
via the 1ight-projéction-sided lens 28b into the master
lens 23, so that this incident light is focused onto the
imaging surface of the solid-state imaging element 21 as
the wide angle image of the photographing object. At

this focusing operation, the image of the photographing



operation under control of the CPU 44, the telescopic image of the
phot ogr aphi ng object is displayed on the |liquid crystal display panel 5 as
the inmage correctly directed along the right/left direction. As a
consequence, whi | e observing the i mage of the
- 21 - phot ographi ng object displayed on the- I|qU|d crystal display panel
5, this photographi ng object can be photographed by the first electronic
digital still camera apparatus in the tel escopic inaging node. I t
shoul d be noted that as shown in Fig. 5, -wpen the canmera unit 3 is rotated
by 90 degrees along the forward direction with respect to the main unit 2
in any of the objsctang ef grvnsead) riay htheg refiecetichn Indl riredre SE0 @IsC the
phot ographi ng node, the inmage of the photographing object |ocated just
under the canerimagpparexerssdd caith ecegpiextto droapihed rightiAlaefity diwleartitdme
canera unit 3 is rotated by 180 degrees along the backward direction (see
This focused image is converted into the electric image
signal by the solid-state imaging element 21, and then
this electric image signal is temporarily stored in the
DRAM 39 as the digital image signal in a similar manner
- to the first embodiment. Since the stored digital image
signal is read in accordance with the seQuential
operation different from that for the writing operation
under control of the CPU 44, the wide angle image of the
photographing object is displayed on the liquid crystal
display panel 5 as the image correctly directed along
the right/left direction. As a consequence, while
observing the image of the photographing object
displayed on the liquid crystal display panel 5, this
photographing object can be photographed by the first
electronic digital still camera apparatus in the wide
angle mode.
TELESCOPIC IMAGING OPERATION OF SECOND
ELECTRONIC DIGITAL STILL CAMERA APPARATUS
In the case that the photographing object is
photographed by the teiescopic lens system of the second
electronic digital still camera apparatus 1, as shown in
Fig. 13, the switching lever 21 is pivotally operated to
position the positioning mark 2la to the telescopic

imaging position (position "TELE") in a similar manner

to the first embodiment. Thus, the converter unit 50 is



Fig. 6), the imge of the photographing object on the side of the
phot ogr apher, nanely the photographer hinself can be photographed. At this
time, the photographed i mage becones such an inmage reversed with respect
to the upper/lower direction. Wen the canera unit 3 is rotated by 180
degrees, a switch (not shown) is turned ON so as to electrically invert
the image signal about the photographed i mage reversed with respect to

t he upper/lower direction, so that the correctly standing inmage is

di splayed on the liquid crystal display-mmel 5. As descri bed above,
in this electronic digital still canmera apparatus 1, the converter |ens 28

used for the wostadwy W80 cEEEs)g thee relspec tivep dsnsemn@Borand he
| i ght-incident-side of the master | ens 23 used for

- 22 - the tel28ixaqyf cthehdoryreatemd ape2d iare rdtattabloc uread tdiet | mage of
t he photographlng obj ect onto the imaging
from the optical path defined from the photographing

object to the master lens 23. At this time, even when
the converter unit 50 is rotated, the reflection mirror
55 is not rotated, but the reflection plane 55a is
aiways inclined Ey 45 5egrees with respect to the
optical axis Ox of the master lens 23, so that this
reflection plane 55a is located opposite to the
photographing opening unit 18 of the camera case 17 and
the master lens 23. As a result, when the reflection
plane 55a of the reflection mirror 55 is directed to the
photographing object, the telescopic photographing
operation by the second electronic digital still camera
.apparatus 1 can be prepared.

Under this telescopic photographing operation, the
light derived from the photographing objecf is entered
through the photographing opening unit 18, and then is
reflected from the reflection plane 55b of the
reflection mirror 55. This feflection light is entered
into the master lens 23 corresponding to the telescopic
lens system, so0 that this incident light is focused onto
-the.imaging surface of the solid-state imaging element
21 as the telescopic image of the photographing object.
Also, at this focusing operation, the image of the
photographing object is focused by the reflection mirror

55 as the image reversed with respect to the right/left



surface of the solid-state imging elenent 21, in such a manner that this
converter lens 28 can be rotatably noved. Then, this converter lens 28 is
rotatably noved to the position on the optical path defined fromthe

phot ographi ng object to the master lens 23, and also to the position out
of this optical path, and further the reflection mrror 29 is so arranged
at the position corresponding to the rotation center S of the converter

| ens 28, which may reflect the light derived fromthe photographi ng object
toward the master lens 23. As a result,-tdpe optical path defined fromthe
phot ographing object to the inmaging surface of the solid-state inmaging

el ement 21 can diadeiiiorhy (Sing Veaf [t tthen wide @ngd@ photddraipHiligy entire

| ength of the canera unit 3 can be set by the short optical path | ength
defined from t loperategmg shird afoeused Hamagef [iec idomverntedonint® whehout
changing the optical path length defined fromthe inmaging surface to the
| i ght -i nci dent -esliegder i rimapn siignahdy divee sodid-sita 28 infHgd nente lament

di mrension of the canmera unit 3 is not restricted by the optical path

| engt h defi ned 3ro@nhechemdihis |KfsHEla dnage &onad s Yemper@rid¥ al so

the entire canera unjt, 3 can bhe e conpact,. MNbreover, the canera unit 3
can be mount ed §%pred in éﬁe DRAM as éH% digital image é}gnéi.

Since the stored digital image signal is read in
accordance with the sequential operation different from
that for the writing operation under control of the CPU
44, the telescopic image of the photographing object is
displayed on the liquid crystal display panel 5 as the
image correctly directed along the right/left direction.
As a consequence, while observing the image of the
photographing object displayed on the liquid crystal
display panel 5, this photographing object can be
photographed by the second electronic digital still
camera apparatus in the telescopic imaging mode.

As described above, in this second electronic
digital still camera apparatus 1, similar to the first
embodiment, the optical path defined from the
photographing object to the imaging plane is bent by
employing the reflection mirror 55. As a result, the
entire length of the camera unit 3 can be set by the
short optical path length defined from the imaging
surface to the reflection mirror 55 without changing the
optical path length defined from the imaging surface to
the light-incident-sided lens 28a of the converter lens

28. The entire dimension of the camera unit 3 is not



hi gh density. Al so, in accordance with the first electronic

- 23 ¢+ digital still canera apparatus 1, the inmage of the photographing
object is focused by the reflection mrror 29 as the image reversed with
respect to the right/left direction. This focused inage is converted into
the e&lectric image signal by the solid-state imaging elenment 21, and then
this electric imge signal is tenporarily stored in the DRAM 39 as the
digital image signal. Since the stored digital inmage signal is read in
accordance with the sequential operation.dgjferent from that for the
witing operation under control of the CPU 44, this read digital inage

signal can be hajyxekwsd e tHd R id0N PatiD Adng e derhddBOPitidie
phot ographing object correctly directed along the right/left direction.

As a consequencimagiitig esurstey ity tHee domerter Udms B0ty FAE b)) ect

di spl ayed on the liquid -
entire camera unit 3 can be made compact. Moreover, the
camera unit 3 can be mounted in high density. Also, in
accordance with the second electronic digital still
camera apparatus 1, the image of the photographing
object is focused by the reflection mirror 55 as the
image reversed with respect to the right/left direction.
This focused image is converted into the electric image
signal by the solid-state imaging element 21, and then
this electric image signal is temporarily stored in the
DRAM 39 as the digital image signal. Since the stored
digital image signal is read in accordance with the
sequential operatioﬁ different from that for the writing
operation under control of the CPU 44, this read digital
image signal can be handled as the image signal about
the same image of the photographing object correctly
directed along the right/left direction. As a
consequence, while observing the image of the
photographing object displayed on the liquid crystal
display panel 5, this photographing object can be
photographed by the second electronic digital still
camera apparatus under better conditions.

It should also be noted that although the converter

lens 28 is the wide angle lens system constructed of two
sets of lenses in the above-described first and second

embodiments, the present invention is not limited



crystal display panel 5, this photographi ng object can be photographed by
the first electronic digital still canera apparatus under better

condi tions. It should al so be noted that although the reflection
mrror 29 is equipped with the mrror planes '29a and 29b as the separate
menbef, these mrror planes 29a and 29b may be alternatively fornmed by
utilizing front/rear planes of a single reflection mrror, for instance,
a netal is vapor-deposited on one plane of a transparent glass, and thus
both this nmetal -vapored plane and the glags plane are used as mrror

pl anes. STRUCTURE OF SECOND ELECTRONI C
- 24 - theretd) @iAinayInd SpHERA ARPARSEUS nstand¥xta walle
el ectronic digital still canmera apparatus, according to a second

embodi ment of tdigyId eaid convebutEd by Id giewike 1daser | kakoy tihg &fRience
to Fig. 12 and Fig. 13. It should be understood that the sanme
angle lens system has been employed as this converter
lens 28, but the present invention is not limited
thereto. For example, a telescopic lens system may be
employed as this converter lens 28.

As easily understood from the foregoing
descriptions, the present invention is not limited to
the above-explained electronic digital still camera
apparatuses 1, but may be applied to photographic camera
apparatuses which are commercially available. That is,
when the above-described structural features of the
present invention, namely, the optical combination of
the converter lens 28 and the reflection mirror 29 or 55
is introduced into the normal photographic camera
apparatuses, the above-explained various advantages of
the present invention may be satisfactorily achieved.
Since the construction of such a normal photographic
camera apparatus is well known in this field, no further

detailed descriptions are made in this specification.



reference nunerals shown in Fig. 1 to Fig. 11 of the first enbodiment wll
be enpl oyed as those for denoting the sanme, or simlar elenents of the
second enbodi nment . A canera unit 3 of this second electronic digita
still canera apparatus 1 owns such a structure as showmmn in Fig. 12 and
Fig. 13. That is, simlar to the first enbodinment, a holder 20 is provided
I nside the canera case 17. A solid-state imging el enment 21 such as a CCD
(change-coupl ed device) is nounted via a circuit board 22 in a | ower
portion of this holder 20. A nmaster lens- @8 +s nmounted via a nounting
cylinder 24 inside the holder 20. The master |ens 23 corresponds to a

t el escopi ¢ | enWHATSIIESMCOINIMED iSzd by three | enses, and owns an optica
structure capable of focusing an inage of a photographic object onto an

i magi ng surfacd.of tAne elegtimbrsicacaniersyiapgpasiadvesn icaphb lieu it evwidohing
nmounting base 25 is provided at an upper portion of the holder 20. A
light transnisPhOtagsaPrdsyy izpngeasyi GATE Sider espondence with the naster

lens 23 in this nDunt|n%§1base 25, and one pair of, %Eﬁfortlng arns 26 are
formed on the portifofesiiehd e oo foqusingane viewed in the

draw ng, al ong E{ gﬁ!&% iﬁa'éigeé¥1onto an 1mag1ng plane thereof:

converter means containing a converter lens
rotatably moved between a position on an optical path
defined from said photographing object to said master
lens, and another position outside said optical path
defined from said photographing object to said master
lens; and

reflection means arranged at a position
substantially equal to a rotation center of said
converter means, for reflecting light derived from said
photographing object toward said master lens.
2. An.electronic camera apparatus as claimed in claim
1 wherein:

said master lens corresponds to a telescopic
imaging lens system, and said.converter means
correqunds to a wide angle lens system.
3. An electronic camera apparatus as claimed in claim
1 wherein:

said converter lens is arranged by two sets of a
light-incident-sided lens and a light-projection-sided
lens, and both said light-incident-sided lens and said
light~-projection-sided lens are positioned under such a

condition that optical axes thereof are intersected with

R




- 25 - this drawing plane) with sandw ching this light transm ssion hole

25a. - STRUCTURE OF CONVERTER UNI'T | N SECOND ELECTRONI C
Dl G TAL STILL CAMERA APPARATUS A converter unit 50 for holding the
lens (will be sinply referred to as a "converter unit" hereinafter) owns

the follow ng structure. That is, cylindrical |lens nounting portions 52a
and 52b are provided on respective outer surfaces of an L-shaped mai n body
menber 51, and light transm ssion holes 53 are forned in portions of the
mai n body nenber 51, corresponding to the 3g®spective |ens nounting
portions 52a and 52b. Al so, supporting wunits 54 are provided on both

front/rear endsath idthermith dadgheigylehl, and an inner side surface of
this supporting unit 54 is rotatably supported by outer side surfaces of

one pair of su@port iArg erestithieg tdamermm appatals Y aleginess . irPrelE el y
speaki ng, the converter wunit 50 is so constructed by that under such a
condi ti on 3 wherein:

said reflection means is positioned at an
intersection point of said opfical axes.

5. An electronic camera apparatus aé claimed in claim
1 wherein:

'said reflectioﬁ means is constructed of a
reflection mirror héving reflection planes on both side
planes thereof.

6. An electronic camera apparatus as claimed in c¢laim
1 wherein:

said reflection means is constructed-of two sets of
one-sided reflection mirrors each having a single
reflection plane. |
7 An electronic camera apparetus ee oleimed in claim
1, further comprising:

solid-state imaging means positioned at the imaging
plane of said master lens, for imaging an image of said
photographing object, which has been reflected by said
reflection means to be reversed with respect to
right/left directions, to produce image data; and

image inverting means for inverting said image data
with respect to the right/left directions to produce an
originally positioned image of said photographing object
with respect to the right/left directions.

8. An electronic camera apparatus capable of switching

‘0 AR I




that a rotation center "S" of this converter unit 50 i's positioned on an
optical axis "OM of the naster lens 23 and a central |ine of a |lens
nmounting portion 52b provided on a light-projection-side of the converter
unit 50 is made coincident with the optical axis OMof the nmaster |ens 23,
a central line of another lens nounting portion 52a provided on a
light-incident-side of this converter unit 50 is intersected with the
optical axis OMof the naster lens 23 at a right angle at

- 26 - the rotation center S. As a conseqggnce, since this converter unit
50 is rotated by 180 degrees, one |lens nounting portion 52b is noved to

bot h positiomapﬂoﬁbgrébhix§iféﬁ§EQWK&dmﬂfmgiﬂ%?B nnunt!ng portion 52b IS
| ocated close to the naster |ens 23, and another position where this |ens
mounting portion 52k itasEst BeaparfdrEaaing fammddye ester | ens 23. The
ot her | ens nounting _
- photographing object onto an imaging plane thereof:
converter means containing a mirror and a converter .
lens, and rotatably'moved; and
reflection means arranged at a position
substantially equal to a rotation center of said
converter means, for reflecting light derived from said
photographing object toward said master lens.
9. An eiectronic camera apparatus as claimed in claim
8 wherein:
said converter lens is arranged by two sets of a
light-incident-sided lens and a light-projection-sided
lens, and both said light-incident-sided lens and said
light-projection-sided lens are positioned under such a
condition that optical axes thereof are intersected with
each other at a right angle.
10. An electronic camera apparatus capable of switching
photographing ranges, comprising:
a master lens for focusing an image of a
photographing object onto an imaging plane thereof:
a converter lens rotatably moved.between a position
on an optical path defined from said photographing
object to said master lens, and another position outside
said optical path defined from said photographing object

to said master lens; and

a reflection mirror arranged at a position

T




portion 52a is noved to both positions, nanely, a position where this |ens
nmounti ng portion 52a is positioned close to the photographi ng opening unit
18 of the canera case 17, and another position where this lens nounting
portion 52a is nost separated apart fromthe photographi ng opening unit

18. ° Then, the converter lens 28 and a reflection mrror 55 are
nmounted on this converter unit 50. The converter lens 28 is a wde angle
| ens system constructed of two lenses, i.e., the light-incident-sided |ens

28a and the light-projection-sided lens-28p simlar to the first
enbodi ment. The light-incident-sided lens 28a is nounted on a

i ght - i nci dent -sirkach e 1P WA ROTd :tatilh Perdtisr @NRI@r unit 50,
and the light-projection- 'sided |lens 28b is nounted on the

| i ght - proj ecti eioriiedeter | Btss TOEGY | F9F st dir)) NPhtofadhivied dreR tsridini t
50. As a consequence, the respective | enses 28a and 28b are arranged
under such a c@hbtographiiaig tdiepsct ctsesrdirsmid miasgtsmctlashad t h each ot her
at aright angle, the respective |enses 28a and 28b are rotatably noved
froma 11. An electronic camera apparatus as claimed in claim
10 wherein: |
said master lens corresponds to a telescopic
imaging lens system, and said converter means
corresponds to a wide angle lens system.
12. An electronic camera apparatus as claimed in claim
10 wherein:
said converter lens is arranged by two sets of a
light-incident-sided leﬁs and a light-projection-sided
lens, and both said light-incident-sided lens and said
light-projection-sided lens are positioned under such a
condition that optical axes thereof are intersected with
each other at a right angle.
13. An electronic camera apparatus as claimed in claim
12 wherein:
said reflection mirror is positioned at an
intersection point of said optical axes.
14. An electronic camera apparatus as claimed in claim
10, further comprising:
a CCD (charge-coupled device) for imaging an image
of the photographing object focused on said imaging
plane; wherein:

said reflection mirror is fixed with respect to

said CCD.
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- 27 - position on an optical path to another position outside this

opti cal en

and al so are switched. The reflection mrror 29 is g§h§hgﬁ§£l§%dectlon
mrror having a reflection surface 55a provided onl

theredof. This reflection mrror 55 is fixed betmeen l pporting.
arns 26 corresponding to the rotation center S of th it 50 in

such a way that this reflection mrror 55 is inclined by 45 degrees Wi th
respect to the optical axis OMof the nastgg _lens 23. It should be
noted that the converter unit 50 is rotated in conjunction wth the pivot

mani pul ation ofy5 ! heasVéi&dtFdhi & V€dmedla M;ﬁ%ﬂfiﬁh@%é he1 1 ia Si Faei !
t he canera case 17. W DE ANGLE | G NG OPERATI ON OF SECOND

ELECTRONI C DI A ifAlyKa?tdin CAMERA APPARATUS A description will now be
made of various operations of the above-described second el ectronic
digital still canerasadpalfghis-inshdamt+sided). 1€k tand said light-

projection-sided lens of the converter lens are moved at
the same time.

16. An electronic camera apparatus as claimed in claim
12 wherein:

said light-incident-sided.1ehs and said light-
projection-sided lens of the converter lens are not
relatively moved.

17. An electronic camera apparatus as claimed in claim
10, further comprising:

a CCD (charge-coupled device) positioned at the
imaging plane of said master ‘lens, for imaging an image:
of said photographing object, which has been reflected
by said reflection means to be reversed with respect to
right/left directions, to produce image data; and

image inverting means for inverfing said image data
with respect to the right/left directions to produce an
originally positioned image of said photographing object
with respect to the right/left directions.

18. An electronic camera appafatus capable of switching
photographing ranges, comprising: |

a master lens for focﬁsing an image'of a
photographing object onto an imaging plane thereof:

reflection means positioned on an optical path

defined from said photographing object to said master

A D ™ R




Fig. 13. In the case that the photographing object is photographed
by the wide angle lens systemof the second electronic digital still
canera apparatus 1, as shown in Fig. 12, the switching lever 21 is

pi vot al | y oper Bhighest blas 268 a positioning mark 2la to the wide angle
position (positi} Ml a simlar manner to the
- 28 - first e ,- the converter unit 50 is rotated, so that

the light-projection-sided | ens 28b of the converter. | ens 28 enployed in
the wide angle Iens systemis arranged clgge-to the master lens 23, and
the light-incident-sided lens 28a is arranged close to the photographing
openi ng unit 18esfs,t oraefectiyy Wight ddiived iffm e&i@ when t he
converter unit 50 is rotated, the reflection mrror 55 is not rotated, but
the reflectiophitogrdifuing dabjectitadrdreaid maste) ilensgl ways i nclined

by 45 degrees with respect to the
a CCD (charge-coupled device) positioned at the

imaging plane of said master lens, for imaging an image
of said photographing object, which has been reflected
by.said reflection méahs to be reversed with respect to
right/left directions, to produce image data; and

image inverting means for inverting said image data
with respect to the right/left directions to produce an
originally positioned image of said photographing object'
with respect to the right/left directions.

19. An electronic camera apparatus as claimed in claim
18, wherein:

said reflection means owns two reflection planes.
20. An electronic camera apparatus as claimed in claim
18, further comprising:

converter lenses provided on a light-incident-side
and a light-projection-side of said reflection means.
21. A photographic camera apparatus capable of
mechanically switching photographing ranges, comprising:

a master lens for focusing an image of a |
photographing object onto an imaging plane thereof:

a converter lens mechanically rotated so as to be
moved between a position on an optical path defined from
said photographing object to said master lens, and
another position outside said optical path defined from

said photographing object to said master lens; and

N 0 0 THIS SHEET HAS BEEN
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optical axis OMof the naster lens 23. As a result, when the
light=incident-sided lens 28a is directed to the photographing object, the
wi de angl e photographing operation by the first el ectronic dlgltal stil

canmera apparatus 1 can be prepared. Under thi spyl gget n Replaced
phot ogr aphi ng operation, similar to the first enbodi

derived from the photographing object is entered fro%jMH Mhl ng
opening unit 18 into the light-incident- sided |lens 2 rter

lens 28, and then is reflected fromthe-rgflection plane 55a of the
reflection mrror 55. This reflection light is entered via the
I'i ght - proj ecti on- si cedré£bsc28n imtmrdiheanmsigad dterss piditsion hat this
incident light is focused onto the inmaging surface of the solid-state
i magi ng el enentsulistantiably emuahdie d s thion leentiest aff aﬂumg obj ect. At
this focusing operation, the image of the photographing
- 29 - converter lens, for reflecting light derived from said
photographing object toward said master lens.
22. A photographic camera apparatus as claimed in claim
21 wherein:
said master lens corresponds to a telescopic
imaging lens system, and said converter means
corresponds to a wide angle lens system.
23. A photographic camera apparatus as claimed in claim
21 wherein:
said converter lens is arranged by two sets of a
light-incident-sided lens and a light-projection-sided
lens, and both said light-incident-sided lens and said
light-projection-sided lens are positioned under such a
condition that optical axes thereof are intersected with
each other at a right angle.
24. A photographic camera apparatus as claimed in claim
23 wherein: |
said reflection mirror is positioned at an
intersection point of said optical axes.
25. A photographic camera apparatus as claimed in claim
21 wherein:
said reflection mirror is constructed of a
reflection mirror having reflection planes on both side

planes thereof.

26. A photographic camera apparatus as claimed in claim

N O [THIS SHEET RAS BEEN
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object is focused by the reflection mirror 55 as the image reversed with
respeet to the right/left direction. This focused inage i's converted into

the electric image signal by the solid-state inmagi ng etement and t hen
this electric image signal is tenporarily stored in theg, B@%R%lmkﬁe
digital image signal in a simlar manner to the first I nce’
the stored digital inage signal is read in accordance entia
operation different fromthat for the witing operatio oI of

the CPU 44, the w de angle imge of the _phptographing object |s dlsplayed
on the quuid crystal display panel 5 as the inmage correctly directed
along the righy lvfdrsimecti on. As a consequence, while - observing the

i mge of the photographing object displayed on the liquid crystal display
panel 5, this phot agiphieflebiisn mirrdie I HaBRisedbE d idets

el ectronic digital still camera apparatus in the wide angle node.
TELESCOPI C | VAG NGRS dedN-€FLREXIdD mirrors eadH HEREOY @ BidglAd ST LL
CAMERA APPARATUS In the case that the photographing object is
phot ogr aphed byraflegtier@pirel ens system of the second electronic
digital still canmera apparatus 1, as shown in

* c L [} S w*
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Fig. 13, the switching lever 21 is pivotally operated to position the
posittoning mark 2la to the telescopic imging position (position "TELE")
inasimlar manner to the first enbodi nent. Thus, the converter unit 50
i's - 30 - rotated by 180 degrees, the
respettive |l enses 28a and 28b of the converter lens 28 are rotatably noved
out fromthe optical path defined fremiZhe phot ographing object to the
master |ens 23. At tOMPACTE ELECEROWICN DIGHEALOSTELLEICAMERA 50 i s rotated,
the reflection mrror 55 EQUICPEDOWATHICONVERTER® LENSccti on plane 55a is
al ways inclined by 45 degrees with respect to the optical axis OMof the
master lens 23, so that this ABSTRACT 0OF prEREEISELOSURBPCaAt ed opposite to

t he photographi ng opening unit 18 of the canmera case 17 and the naster

| ens 23. As a resul tIn whereldwtreficdigitalplsaia 15manesrd ppafdtans,) o

mrror 55 is directed to the
converter lens used in a wide angle imaging mode is
rotatablf moved so as to achieve a compact camera
apparatus. The electronic diéital still camera
apparatus is constituted by a master lens for focusing
an image of a photographing objéct onto an imaging plane
thereof: a converter lens rotatably moved between a
position on an optical path defined from the
photographing object to the master lens, and another
position outside the optical path defined from the
photographing object to the master lens; and a
reflection mirror arranged at a position substantially
equal to a rotation center of the converter lens, for

reflecting light derived from the photographing object

toward the master lens.



phot ogr aphi ng obj ect, the tel escopi ¢ photographing operation by the second
canera apparatus 1 can be prepared.

el ecteronic digital still
this tel escopi c photographi ng operati on,

phot ogr aphi ng object is entered

and then is reflected fromthe reflection plane 55b of the

mrror 55. This reflection |ight
corresponding to the tel escopic

the reflection mrror
right/left

to the wde angle phqugraphiné7

into the .

t he

Under

| i ght derived fromthe

t hrough t he phot ographi ng opening unit 18,

s entered
| ens
is focused onto the inmging surface o
as the tel escopic inmage of the photographi
focusi ng operation, the inmage of the

55 as the image
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el ectric image signal by the solid-state inmaging elenent 21, and then this
electric inmage signal is tenporarily stored in the DRAM 39 as the digital _
imge signal. Since the stored digital imge signal is read in accardance
with the sequential operation different from that for the witing
operation under control of the CPU 44, the tel escopic inmage of the
phot ogr aphi ng object is displayed on the liquid crystal display panel 5 as
the image correctly directed along thf1Pight/left direction. As a
consequence, while observing the inmage of the photographi ng object

di spl ayed on the liquid crystal display !Elgsi t hi s phot ographi ng obj ect
can be photographed by the second el ectr®n sgptal still canera
apparatus in the tel escopic inmagi ng node. As descri bed above, in this
second electronic digital still canera apparatus 1, g mlar to the first
enbodi nent, the optical path defined fromthe pbho6tographing object to the
i magi ng plane is bent by enploying —oTfNy rror 55. As a result,
the entire length of the canera uni can be set\b/ the short opti cal
path | ength defined fromthe imaging tihelrefl ection mrror 55
w t hout changing the optical path | gngt e rpm the imagi ng surface
to ~—
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the light-incident-sided | ens 28a of the converter lens 28. The entire

di rension of the canera unit 3 is not

- 32 - restricted by the optical path length defined fromthe i naging
surface to the converter lens 8, but also the entire canmera unit 3 can be
made cConpact. Mreover, the canmera unit 3 can be nounted in high density.
Al'so, in accordance with the second electronic digital still- canera
apparatus 1, the image of the photogrqﬂhbng object is focused by the
reflection mrror 55 as the inmage reversed with respect to the right/left
direction. This focused inmage is con Jkss pato the electric image signal
by the solid-state imging eIenent-leEF L!ﬁn this electric imge signal
is tenporarily stored in the DRAM 39 as the digital imge signal. Since
the stored digital inmage signal is read in accrdance with the sequenti al
operation different fromthat for the witin '




operation under control of the CPU 44, this read digital imge signal can
be handl ed as the i nage signal about the sane inmage of the phot ographing
object correctly directed along the right/left direction. As a
consequence, while observing the inmage of the photographing object

di spl ayed on the liquid crystal display panel 5, this photographi ng object
can be photographed by the second electronic digital still canera
apparatus under better conditions. It should al so be noted that

al t hough the converter lens 28 is the wide angle | ens system constructed
of two sets of lenses in the above-described first and second

enbodi nents, the present invention is gofg limted :

- 33 - thereto, but may be applied to, for instance, a wide angle |lens
constituted by a single lens. Also, the wide angle |lens system has been
enpl oyed as this converter |lens 28, but the present invention is not

FIG.7
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thereto. For exanple, a telescopic |lens systemmy be enployed as this

converter |ens 28. As easily understood fromthe foregoing
descriptions, the present invention is not linmted to the above-explai ned
el ectronic digital still canera apparatuses 1, but may be applied to

phot ogr aphi c canera apparatuses which are commercially available. That is,
when t he above-described structural features of the present invention,
nanmely, the optical conbination of thB/Mbnverter |lens 28 and the
reflection mrror 29 or 55 is introduced into the normal photographic
canera apparatuses, the above-expl ai ned vari ous advantages of the present
I nvention may be satisfactorily achieved. Since the construction of such a
nor mal phot ographic canera apparatus is well known in this field, no
further detailed descriptions are nmade in this specification.

- 34 - VWHAT |'S CLAIMED | S:
FIG.8
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1. An electronic canera apparatus capable of switching photographing
ranges, conpri sing: a master lens for focusing an i mage of a
phot ogr aphi ng obj ect onto an i magi ng pl ane -t hereof: converter neans
containing a converter lens rotatably noved between a position on an
optical path defined from said photographing object to said nmaster |ens,
and anot her position outside said optical path defined fromsaid

phot ographi ng object to said naster |ens; and- refl ection nmeans
arranged at a position substantially equal to a rotation center of said
converter neans, for reflecting Iight ggjg ved fromsaid photographing

obj ect toward said nmaster lens. 2. An el ectroni c canera apparatus as
claimed in claim 1 wherein: said-nmaster |ens corresponds to a

tel escopic imaging |lens system and said converter neans corresponds to a
wi de angle |l ens system 3. An el ectronic canmera apparatus as clainmed .in
claim 1 wherein: sai d converterJEﬂ‘Eiis%arranged by two sets of a

| i ght-incident-sided |ens and a |ight-pgrdjeCt™n-sided

28a —

31

26a"




| ens, and both said |ight-incident-sided | ens and said
| i ght ~proj ection-sided | ens are positioned under such a condition that
optical axes thereof are intersected with '

- 35 - each other at.a right angle. 4. An el ectronic camera appar at us
as claimed in claim 3 wherein: said reflection nmeans is positioned
at an intersection point of said optical axes. 5. An electronic canera
apparatus as clainmed in claim 1 wherein: said reflection nmeans is

constructed of a reflection mrror ha¥/Hy refl ection planes on both side
pl anes thereof. 6. An electronic canmera apparatus as clainmed in claim 1
wher ei n: said reflection neans is constructed of tw sets of
one-sided reflection mrrors each having a single

FIG.10
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reflection plane. 7. An electronic canmera apparatus as clained in claim
1, further conprising: solid-state i magi ng neans positioned at the
i magi ng plane of said master lens, for imaging an i mage of said
phot ogr aphi ng obj ect, which has been reflected by said reflection neans to
be reversed with respect to right/left directions, to produce inmage data;
and I mge inverting neans for inverting said inage data wth respect
to the right/left directions to produc&¥h originally positioned i mage of
sai d photographing object wth respect to the right/left directions. 8.
An el ectronic camera apparatus capable of swtching
- 36 - photographing ranges, conpri &9: a master&'l ens for focusing
an i mage of a photographi ng object an i magi ng pl ar‘Eg her eof :
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converter nmeans containing a mrror and a converter |ens, and rotatably
noved+ and reflection nmeans arranged at a position substantially

equal =to a rotation center of said converter neans, for reflecting |ight
derived fromsaid photographing object toward said master lens. 9. An

el ect fonic canera apparatus as clained in claim 8 wherein: sai d
converter lens is arranged by two sets of a [light-incident-sided |ens and
a light-projection-sided lens, and both said light-incident-sided | ens and
said light-projection-sided |lens are Bé¥tioned under such a condition

that optical axes thereof are intersected wth each other at a right

angle. 10. An electronic canera apparatus capable of sw tching
phot ogr aphi ng ranges, conpri sing: a master lens for focusing an i mage
of a photographing object onto an i nmaging plane thereof: a converter
| ens rotatably noved between a position on an optical path defined from
sai d photographing object to said nmaster |ens, and another position

outside said optical path defined frompEggsp graphing object to said
master | ens; and FTG.T?
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areflection mrror arranged at a position

- 37 5 substantially equal to a rotation center of said converter |ens,
for reflecting |light derived fromsaid photographing object toward said
master l-ens. 11. An electronic canera apparatus as clained in claim 10
wher ei n: said master | ens corresponds to a telescopic inmaging |lens
system and said converter neans corresponds to a wide angle |ens system
12. An el ectronic canera apparatus as ggAapmed in claim 10 wherein:

said converter lens is arranged by two sets of a light-incident-sided |ens
and a |ight-projection-sided l|ens, and both said |ight-incident-sided |ens
and said Ilight-projection-sided |lens are positioned under such a

condition that optical axes thereof are intersected with each other at a
right angle. -
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13. An el ectronic canera apparatus as clained in claim 12 wherein:
said reflection mrror is positioned at an intersection point of said
optical axes. 14. An electronic canera apparatus as clainmed in claim 10,
further conprising: a CCD (charge-coupl ed device) for imaging an
I age of the photographing object focused on said inmaging plane; wherein:
said reflection mrror is fixed with respect to said CCD.
- 38 - 15. An electronic camera apparatus as clainmed in claim 12 wherein:

the master lens; and

a reflection mirror arranged at a position
substantially equal to a rotation center of the
converter lens, for reflecting light derived from the

photographing object toward the master lens.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the teachings of
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said light-incident-sided lens and said light- projection-sided | ens of
the converter lens are noved at the sane tine. 16. An electronic canera
apparatus as clainmed in claim 12 wherein: said |ight-incident-sided
lens and said light- projection-sided |ens of the converter |lens are not

rel atively noved.

17. An electronic canera apparatus as clained in claim

10, further conprising: a CCD (charge-coupl ed device) positioned at
the inmaging plane of said master lens, for inmaging an inage of said
phot ogr aphi ng obj ect, which has been reflected by said reflection neans to
be reversed with respect to right/left directions, to produce inage data;
and I mge inverting neans for inverting said inage data wth respect
to the right/left directions to produce an originally positioned i nage of
sai d photographing object wth respect to the right/left directions.

15.

- 38 -

An electronic camera apparatus as claimed in claim

12 wherein:

said light-incident-sided lens and said light-

projection-sided lens of the converter lens are moved at

the same time.

16.

An electronic camera apparatus as claimed in claim

12 wherein:

said light-incident-sided lens and said light-

projection-sided lens of the converter lens are not

relatively moved.

17.

An electronic camera apparatus as claimed in claim

10, further comprising:

a CCDh (charge-coupled device) positioned at the
imaging plane of said master lens, for imaging an iﬁage
of said photographing object, which has been reflected
by said reflection means to be reversed with respect to
right/left directions, to produce image data; and

image inverting means for inverting said image data
with respect to the right/left directions to produce an
ofiginally positioned image of said photographing object

with respect to the right/left directions.
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-39 - 18. A.phot.ographic camera apparatus capable of mechanically

sw t chi ng phot ographi ng ranges, conpri sing: a master lens for
focusing an i mage of a photographing object onto an inaging plane thereof:
a converter lens nmechanically rotated so as to be noved between a position
on an optical path defined from said photographing object to said naster

| ens, and another position outside said optical path defined from said
phot ogr aphi ng object to said naster |ens; and

- 39 -
18+ A photographic camera apparatus capable of
mechanically switching photographing rahges, comprising:

a master lens for focusing an image of a
photographing object onto an imaging plane thereof:

a converter lens mechanically rotated so as to be
moved between a position oh an optical path defined from
said photographing object to said master lens, and
another position outside said optical path defined from

said photographing object to said master lens; and

REPLAGEMENT SHEET
16 APR 1953

R 0 0 0




areflection mrror arranged at a position substantially equal to a
rotation center of said converter lens, for reflecting light. derived from
said photographing object toward said master lens. 19. A photographic
canera apparatus as clainmed in claim 18 wherein: said master |ens
corresponds to a telescopic imging |lens system and said converter neans
corresponds to a wide angle lens system 20. A photographic canera
apparatus as clainmed in claim 19 wherein said converter lens is
arranged by two sets of a I|ght-|n0|d€nﬁ si"ded | ens and a

| i ght - projection-sided both said | i ncid si ded Iens and
sa?d Flth prOJec?|5ﬁf§?ﬁg§bPeﬂgrﬁ?§ ﬁﬁg??gﬁﬁeﬁ uﬁdB?sgﬁﬁﬂn condi tion
t hat opti cal are |$tgrsecte a right

anal o 21 AROFBRFARALY eanelathfararabian cRREREGOPnRig m 20
I o CTPRERE AL, OBl SREReLERELLARD el oB8 (LORCEREE' 00,
inclaim 18 ﬁﬂ&f@éfaphlng object toward said master lens.
19. A photographic camera apparatus as claimed in claim
' 18 wherein:
said master lens corresponds to a telescopic
imaging lens system, and said converter means
corresponds to a wide angle lens system.
20. A photographic camera apparatus as claimed in claim
19 wherein: |
_ said converter lens is arranged by two sets of a
light-incident-sided lens and a light-projection-sided
lens, and both said light-incident-sided lens and said
light-projection-sided lens are positioned under such a
condition that optical axes thereof are intersected with
each other at a right angle.
21. A photographic camera apparatus as claimed in claim
20 wheréin:
said reflection mirror is positioned at an
intersection point of said optical axes.
22. A photographic camera apparatus as claimed in claim
18 wherein:
said reflection mirror is constructed of a
reflection mirror having reflection planes on both side
planes thereof.

23. A photographic camera apparatus as cléimed in claim

AN




_Saidkreflection mrror is constructed of a reflection mrror having
refl ection planes on both side planes thereof. 23. A photographic canera

apparatus as claimed in claim 18 wherein: sai d -
reflection mrror is constructed of two sets of one-sided reflection ——
mrrors each having a single reflection plane. o
. ’/
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T said reflection mirror is constructed of two sets
of one-sided reflection mirrors each having a single

" reflection plane.
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