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COMPACT ELECTRONIC DIGITAL STILL CAMERA

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 object onto an imaging plane thereof.
When this ekectronic digital still camera apparatus is
operateé ;n ;he telescopic 1maging mode, the converter
lens for the‘wlde angle imaging mode is moved out from
the opéioéi path during photooraphing operation. When

this electronic digital still camera apparatus is
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operated in the wide angle imaging mode, the converter
lens is inserted onto thé optical path during
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
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the imaging plane constitutes a straight line. The
dimension of the entire electronic camera apparatus is
restricted by the length of this optical path 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



lens; and

reflection means arranged at a position
substantiaily 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
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the master lens; and

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
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the present invention may by acquired by referring to
the accompanying 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
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still camera shown in Fig. 1 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
: ¥
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OUTER VIEW OF FIRST ELECTRONIC
DIGITAL STILL CAMERA APPARATUS

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-
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shaped grip portion 4a for an easy righf—hand operation
by a user, as shown 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 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.
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INTERNAL STRUCTURE 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.
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The converter unit 27 is formed.in.such a manner
‘that light conducting holes are formed inside this
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
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right and left ends thereof. When the converter \unit 27
is rotated by 180 degrees, both the light projection
port 27c and the lens mounting portion 274 approach the
photographing opening unit 18. |

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
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respect to a rotation center of the converter unit 27.
A peripheral portion of this reflection 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
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ribs 31. When the pin 30 is rotatably moved by 180
degrees around 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
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constructed by a compressing/expanding circuit 38 for
compressing/expanding the digital image signal by the
coding/decoding manner; a DRAM (dynamic RAM) 39 for
temporarily storing the acquired digital image signal; a
‘flash memory 40 for storing the compressed image signalf
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
amplifier 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



- 16 -

imaging element 21 is acquired. Then, the acquired
analog image signal is converted into the digital image
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
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amplifier 48 to obtain an analog video signal. 1In
response to this analog video signal, the liquid crystal
display panel 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
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photographing objéct, the wide angle photographing
opération by the first electronic digital still camera
apparatus 1 can be prepared.

Under this wide angle photographing operation, the
light derived from the photographing 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
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photographing object displayed on the liquid crystal
- display panel 5, this photographing 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 clése 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
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still camera apparatus 1 cah be prepared.

Under this telescopic photographing operation, the
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 correspénding 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
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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 telescopic imaging mode.

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
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the teléscopic photographing opération, which focuses
the image of the photographing object onto the imaging
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
té-the position on the optical path defined from the
photographing object to the master lens 23, and also fo
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 froﬁ the
photographing object toward the master lens 23. As a
result, the optical path defined from the photographing
object to the imagiﬁg 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
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digital still camera apparatus 1, the image of the
photographing.object is focused by the reflection mirror
29 as the image reversed with respect to the right/left
directioﬁ. This focused image is converted into the
electric image signal by the solid-state imaging element
21, and then this electric image signal is tempbrarily
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 corréctly 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 thé separate member, these mirror planes
293 and 29b may be alternatively formedlby 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 pléne are used as mirror planes.

STRUCTURE OF SECOND ELECTRONIC
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DIGITAL STILL CAMERA APPARATUS

Next, an electfonic digital still camera apparatus,
according to a second embodiment of the present
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
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this drawing plane) with sandwiching this light
transmission hole 25a.
STRUCTURE OF CONVERTER UNIT IN SECOND
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 constrected 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
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the rotation cehter S. -‘As a consequence, since this
converter unit 50 is rotated by 180 degrees, one lens
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, thg 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 poxtion
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
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position on an optical path to another position outside
‘this optical path defined from the photographing object
to the master 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 QOPERATION 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
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first embodiment. Thus, the converter unit 50 isg
rotated, so that the light-projection-sided'lehs 28b of
the converter lens 28 employed in the wide angle lens
system is arranged close to the master lens 23, and the
1ight-incident—sided lens 28a is 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
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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 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 thé 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
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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. 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
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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 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
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restricted by the optical path length defined from the
imaging surface to the converter lens 8, but also the
entire caméra 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
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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 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.
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WHAT IS CLAIMED IS:
1. 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:

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
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. each other at a right angle.
4. An electronic camera apparatus as claimed in claim
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
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photographing ranges, comprising:

a master lens for focusing an image of a
' photographihg 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
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substantially equal to a rotation center of said
converter lens, for reflecting light derived from said
photographing object toward said master lehs.

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.

R O O 0



-

heet Has Been Re laced

T

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

said iight-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.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
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lens, for reflecting light derived from said
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photographing object toward said master lens:;

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

' REPLACED




Sheet Has Been Reﬂlaced

- 41 -
21 wherein:

said reflection mirror is constructed of two sets
of one-sided reflection mirrors each having a single

reflection plane.
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