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DATR OF RECEIPT

' BACKGROUND OF THE INVENTION

(1) Filed of the invention
The present ;nvention relates to a video tape recorder
10 . (to be abbreviated as VTR) with a monito'r-ei;uipped bui];t:-in
camera, and more particularly to a VTR with' a
monitor-equipped built-in camera including a monitor ;Eor
visually checking the picture recording condition of a
subj ect and meé.ns for connecting between plural separate
15 parts rotatably and electrically.

(2) Description of the Related Art

It is well known that wvarious products.of video tape
recorders with a camera have been developed and brought into
the market with the spread of home video apparatus in recent
20 - years. Therefore, first of all, co_nsiderat“ion and review
on these prior art VTR apparatuses will be made with regard
to their advantages and drawbacks.

Initially, Fig.l.. shows an external appearance of a
typical prior art VTR with a built-in camera, which includes

25 a camera portion 101, a VTR portion 102 holding a removable
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tape cassette, a monochrome or color 1liquid crystal
viewfinder 103 for a monitor, an eyepiece 104, a microphone
105 and a main body cabinet 106. The liquid crystal display
panel used in viewfinder 103 is as small in its picture
frame size as about 1 inch square, so that the image is
adapted to be magnified through an ocular lens and observed
from éyésiece 104. '

Using such a small-sizéd liquid crystél display panel
in. viewfinder 103 presents an advantage that the liquid
crystal display panel is less expensibe. g But this
configuration suffers from the following drawbacks: |

i) monitoring picture 1s hard to see because an
operator must look the image through eyepiece 104 with only
one eye;

2) an operator cannot monitor the recording condition
while keeping his/her eye away from the camera body (or the
operator must take a position to bring his/her eye close to
the camera body for monitoring the recording condition):

3) the viewfinder is directed to provide an angular
field of view to be taken for an only operator, plural
people cannot observe at the same time; and

4) if an operator tries to take a record of his or her
own figure, this configuration requires another larger-sized
monitor, but this is hard to realize.

Under such circumstances, in recent years there has
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been an earnest demand for a VTR with a built-in camera
equipped with a monitor which enables an operator and

observers, if any, to take a view of the pickﬁp image at

some distance without through an eyepiece.

5 However, in order to provide such a monitor that allows
an operator to take a view of the real-time picture at some
distance in place of looking through an eyepiece, the frame
size of the monitor becomes considerably larger as compared
to that of the view finder. 1In the prior art, since the

10 scheme for providing such a monitor newly has been
undeveloped, if it is given the entife apparatus becémes
larger, reéulting'in difficulty to handle it.

As aﬂ example of such the apparatus, there has been
disclosed a VIR with a monitor-quipped built-in camera in

15 Japanese Patent Publication Hei 4 No.6154. This apparatus
has a VIR portion and a monitor portion arranged integrally
side by side, that is, the bottom of the monitor portion is
arranged to fit to the VTR portion. A camera portion is
supported rotatably on a longitudinal side of the thus

20 integrated monitor/VTR portion having a shape of an

elongated rectangular parallelepiped.

In this example, since the VTR portion and monitor
portions are arranged side by side to form an elongated
parallelepiped in order to make an integrated monitor/VTIR

25 portion, the monitor/VTR portion indispensably becomes
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large, thus limiting the miniaturizatioh of the apparatus.

Further, the publication cited above does not take any
account for self-image pickup mode in which an operator

takes a recording picture of his or her own figure as a

.subject. 'If the apparatus is used for the purpose by way

_of experiment, the picture of a subject displayed on the

monitor portion becomesf;t:xpside down or inverted, therefore,
the apparafus is far from practical for use in the self-
imagé pickup mode.

On the other hand, a prior art VIR with a built-in
camera shown in Fig.l includes a rotary mechanism as to be
a connecting device at a joint between a main body cabinet
106 and a viewfinder 103. Viewfinder 103 rotates with
respect to main body cabinet 106 to be set at a desired
rotation angle. Provided inside viewfinder 103 and main
body cabinet 106 are electric circuits such as a signal
processing circuit for effecting signal processing,
therefore the joint for connecting between the two is
composed of mechanically and electrically connecting means.

In the above case, the conventional connecting device
is arranged as shown in Fig.3. That 1s, a connecting
portion 103a of viewfinder 103 is fit in with a leaf spring
202, and main body cabinet 106 and a plate metal 204 are
fitted to the connecting portion 103a so as to be rotatable,
and then a disc 205 is laid over the plate metal 204 and
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fixed to viewfinder 103 with screws 206, each of which is
screwed through a through-hole 205a into a screw hole 103b.
Thus, there is provided in main body cabinet 106 a
mechanical connecting means allowing viewfinder 103 to
rotate with respect to main body cabinet 106.

On the other hand, the electric connection is provided
such that a flexible substrate 207 for electrically
connecting means is inserted across a hollow portion 208
forn{ed inside the joint. of the mechanic.ally connecting
means, and connected at its ends to the éonnectors (not
shown) of respective portions.-

Next, the operation of the thus constructed connecting
device of the prior art will be described.

In the conventional connecting device, the viewfinder
103, leaf spring 202 and disc 205 united makes a rotational
movement against main body cabinet 106 and plate metal 204
on the side of the main body of the VTR with a built-in
camera as shown in Figs.4 and 5. In the movement, the
flexible substrate 207 across hollow portion 208 of the
joint is twisted since it is connected at its ends to both
connectors.

Fig.6 is a schemétic illustration of essential parts
showing a rotation of flexible substrate 207 when it is
twisted. In Fig.6, as viewfinder 103 rotates, flexible

substrate 207 rotates while being twisted.
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In the conventional connecting device as constructed
above, the flexible substrate is twisted by the rotation of
viewfinder, if the rotation should be made at a large angle,
the flexible substrate is also twisted largely. - As a
resulf,_there_would occur disconnection of the flexible
substrate. In addition, the sagging portion caused by and
required fof;;he_twist of the flexibré‘subsfrafe makes large
movement, so that the substrate interferes with, or éomes
into contact with the periphery, and this causes danger of

making a frictional noise and disconnection. Furthe;, if

additional lead wires and the like are provided in parallel

with the flexible substrate, these elements interfere with
aﬁe another to lower their durability greatly. To avoid
these problems occurring, there must be provided a large
clearance arouhd the substrate and other elements, this

opposes the demand of compactness.

SUMMARY OF THE INVENTION
The present invention has been achieved under
circumstances described above. A first object of the
present invention is to achieve sufficient reduction or
miniaturization of a VTR.with a camera which is equipped
with a monitor portion of a liquid crystal display panel
having a rather large-sized picture frame. A second object

of the present invention is to provide a device that allows
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" an operator to picture-record his or her own figure as a

subject without any troublesome handling and inconvenience.
A third object of the present invention is to improve the
battery attachment and gripping performance. Still, a
fourth object of the present invention is to provide an
apparatus whérein a connecting device allows a large
;E;tational angle while the connecting member has an
increased durability and is prevented from iinterfering with
its peripheral members to thereby be compact.

The present invention proposes a novel VTR with a
monitor-equipped built-in- camera in order to achie;r'é the
above objects. 'The feature and aspect of the present
invention will be described as follows.

In accordance with a first feature and aspect of the
present invention, a VTR with a monitor-equipped built-in
camera comprises:

a monitor/VTR portion integrally formed of a VIR
portion holding a removable tape cassette and a monitor
portion including a liquid crystal display device and the
like; and

a camera portion attached to the monitor/VTR portion
in a relatively rotatable manner thereto by means of a

rotary mechanism-

_
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In accordance with a second feature and aspect of the present invention, a VIRwith
a monitor-equipped built-in camera comprises:

a monitor / VIR portion integrally formed of a VIR portion holding a remo-
vable tape cassette and a monitor portion including a iquid crystal display device
and the like;

a camera portion attached to the monitor / VIR portion in a relatively rota-
table manner thereto by means of a rotary mechanism; and

an Inverting means for inverting a displayed image on the monitor upside
down. .
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In accordance with a thirg feature and aspect of the
present invention, a VTR with a monitor-equipped built-in

camera comprises:

a monitor/VTR portion integrally formed of a VTR
5 portion holding a removable tape cassette and a monitor
portion including a liquid crystal display device and the
like,
a camera portion attached to the monitor/VIR portion
in a relétivély rotatable manner thereto by means of a
410 rotary mechanism;

an idyerting means for inverting a displayed imagé on
the monitor upside down; and

a detection means disposed in the rotary mechanism for
defecting a rotational state of the camera portion relative
15 to the monitor/VTR portion, and

the inverting means is driven based on the detected
output from the detection means.

In this case, it is advantageous that the aforesaid
detection means of rotational state in the camera portion
20 is adapted <to generate a detection output when a
plcture-pickup face of the camera portion is oriented in a
direction substantially parallel to the display surface of
the monitor portion.

According to a fourth aspect of the invention, a VIR

25 with a monitor-equipped built-in camera comprises:
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a monitor/VTR portion integrally formed of a VTR
portion holding a removable tape cassette and a monitor
portion including a liquid crystal display device énd the
like; and

a camera portion attached to the monitor/VTR portion
in a relatively rotatable manner thereto by means of a
rdtary mechanism, and the rotary mechanism is #ux
remote—confrolled by a remote control device. |
In accordance to a ﬁfth aspect and feature of the
10 invention, a VTR with a monitor-equipped built-in camera
comprises: |
a monitor/VTR portion. integrally formed of a VTR
portion holding a removable tape cassette and a monitor
portion including a liquid crfstal display device and the
15 like; and

a camera portion attached to the monitor/VTR portion
in a relatively rotatable manner thereto by means of a
rotary mechanism, and the monitor/VTR portion has a VTR
driving substrate for driving the VIR portion and a monitor
20 driving substrate for driving the monitor pqrtion stacked
and integrally sandwiched between the monitor portion and
the VTR portion.

In the case, it is effective that the dimensions of the
VTR driving substrate and the monitor d;iving substrate are

25 smaller than the ocutside dimension of the display surface

LT
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of the monitor portion.

In accordancé with asixth aspect and feature of the
invention, "a VTR with é Aonitor—equippéd built-in camera
comprises:

5 a monifor/VTR. portion integrally formed of a VTR
portion holding a removable tape cassette and a monitor
portion includiﬁb a liquid crystal display device and the
like; and

a camera portion attached to the monitor/VTR portion

10 . in a relatively rotatable manner thereto by means of a

rotary mechanism, and thé camera portion holds reﬁbvable

batteries as power supply source for the VIR with a monitor-
equipped built-in camera and has a battery cover for
covering and protecting the batteries and serving also as

15 a camera grip.

According to the present invention, with regard to any
of the above-~stated aspects of the invenfion, the rotary

mechanism comprises;

a flexible connecting member for electrically
20 . connecting plural rotatable parts, ?nd
the connecting member comprises @& coiling portion

having a vortex structure and disposed in the central

portion; and
first and second connecting portions extracted

respectively from a staring end and a terminal end of the

25
coiling portion and extended in parallel with a coiling

_—
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central axis but in opposite directions, and the coiling
state of the coiling portion is changed so that the first
and second connecting portions can be rotated relatively one
anothe:;

5 Still, according to the invenfion, in regard to any one
of the aspects described above, the rotary mechanism

comprises _ .
a flexible connecting member for electrically

connecting plural rotatable parts, and
_ : the connecting member comprises: a coiling portion having a
10 vortex structure and disposed in the central portiom: and

first and second connecting portioﬁs extracted
respectively from a staring end and a terminal end of the
coiling portion and extended in parallel with a coiling
1S central axis but in opposite directions, and
the coiling statée of the coiling portion is changed so
that the first and second connecting portions are rotated
relatively one another, and at least one of the first and
second connecting portions is provided with a cutout portion
20 for relieving the stress acted on the connecting portion
when the connecting portion is bent substantially,
perpendicularly relative to the coiling central axis of the
coiling portion.
In this case, it is effective that the center portion

:: 25 of the coiling portion of the connecting member has a hollow
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portion, and a supporting member is provided which has a
supporting portion inserted into the hollow portion for
supporting the connecting member.

In the same case, it is also advantageous that the
supporting portion of the supporting member is provided with
a hollow portion through which connecting cables such as
lead wires and the like are passed. B

According to the present invention having
configurations described above, in order to integrate a
monitor portion of a liquid crystai.display having a rather
large-sized screen with a VTR portion to 'constrﬁct
monitor/VIR portion, a VTR substrate and a liquid crystal
substrate are piled and sandwiched between the monitor
portion and the VIR portion. Therefore, the apparatus can
be largely small-sized as compared to the prior art example
in which a monitgr portion and a VIR portion are put
together side by side to form an integrated rectangular
body. Of course, the camera portion is arranged relatively
rotatable with respect to the monitor/VTR portion, so that
an operator can visually check the picture recording
condition of a subject displayed on the relatively large-
sized monitor portion with keeping his or her eyes away from
the monitor while freely setting up a camera angle.

Further, according to the present invention, the camera

portion can be rotated through the rotary mechanism so that
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the picture-pickup face of the camera portion may be
oriented in the same direction with the face of the monitor
portion, therefore an operator can readily taking his or her
own figure as a subject while observing the subject on the
5 monitor portion without providing another separate monitor.
In addition, the inversion detecting switch is changed over
in link with ;Hé inversion of the camera portion, so that
the display image is inverted upside down. This allows ah
upright subject image to be monitored, thus facilitating

10 picture-recording in self-image pickup mode. .
Still, according to +the present invention, sinée
butteries are contained in the camera portion and covered
by the bgttery cover that also serves as grip, the
ingtallation of the batteries can be assured reliably as

15 well as the gripping performance can be improvéd.

Moreover, in the present invention, by providing a
rotary poftion as a part of the connecting means as well as
provision of a fixing member for £fixing the connecting
means, it is possible to provide a larger rotational angle,

20 an improved durability and make the device compact.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig.l is a perspective view showing an appearance of
a typical VIR with a monitor-equipped built-in camera in

25 accordance with a prior art;
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Fig.2 is a schematic illustrative view showing an
example of a connecting device in accordance with a prior
art; |

Fig.3 is a perspectively exploded illustration showing
essential parts of an embodiment of a conneqting.device in
accordance with a prior art; |

Fig.4 1is a sectional illustrative r~wview showing
essential parts of an embodiment of a connecting éevice in
accordance with a prior art; |

Fig.5 is a front illustrative view showing essential
parts of an embodiment of a connecting device in accordaﬁce
with a prior art;

Fig.6 1is a schematic operative illustration showing
essential parts of an embodiment of a connecting device in
accordance with a prior art;

Fig.7 is a perspective view showing a front appearance
of a VIR with a monitor-equipped built-in camera of an
embodiment of the present invention;

Fig.8 is a perspective view showing a backside
appearance of a VIR with a monitor-equipped built-in camera
of the embodiment;

Fig.9 is a perspective exploded view showing an inner
structure of a VIR with a monitor-equipped built-in camera
of the embodiment;

Figs.1l0A to 10C are illustrative views respectively
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showing different modes of a VTR with a monitor-equippéa{
built-in camera of the embodiment where a relative angle
made hé%ween a camera portion and a monitor/VTR portion is
varied{
5 Fig.ll is a perspective view showing a VIR with a
monitor-equipped built-in camera where the relative angle
| is 90° in correspondence with.Fig.10B; |
Fig.12 is a sectional view showing a structure of 2
rotary mechanism in a VTR with a monitor-equipped bﬁilt-in
10 ~ camera of the embodiment;

Fig.13 is a side view showing a structure of the same
rotary mechanism;

Fig.l4 is a schematically illustrative structural view
showing an embodiment of a connecting means used in the
15 present invention;

Fig.15 is an illustration showing essential parts of
an embodiment of a connecting means used in the present
invention; .

Fig.16 is an expanded view showing essential parts of
20 the embodiment of a connecting means used in the present
invention:

Fig.17 1is a sectional illustrative view showing
essential parts of the embodiment of a connecting means used
in the present invention;

25 Fig.18 is a front illustrative view showing essential
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parts of the embodiment of a connecting means'used in the
present invention; |

Fig.19 ié an illustration showing essential parts of
another embodiment of a connecting means used in the present
invéntion;

Fig.20 is an expanded view showing essential parts of
the ..;same embodiment of a connecting means used in the
present invention;

Fig.21l is an illustration showing a use mode of a VTR
with a monitor—equipped built-in camera of the embodiment
wherein normal picture-recording is effected;

Fig.22 is an illustration showing a use mode of a VIR
with a monitor-equipped built-in camera of the embodiment
wherein low angle picture-recording is effected;

Fig.zé is an illustration showing a use mode of a VIR
with a monitor-equipped built-in camera of the embodiment
wherein high angle picture-recording is effected; and
. Fig.24 is an illustration showing a use mode of a VIR
with a monitor-equipped built-in camera of the embodiment
wherein picture-recording is effected in self-image pickup

mode.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
An embodiment of a VIR with a monitor-equipped built-in

camera of the present invention will hereinafter be
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described in detail with reference to the accompanying
drawings.

Fig.7 is a perspective view of a VTR with a monitor-
equipped built-in camera of an embodiment viewed from the
front side, and Fig.8 is a perspective view of the same
viewed from the backside. In Figs.7 and 8, the VIR with a
monitor-equipped built-in camera, designated at 500, is
shown being set on a table, board or other horizontal plane.

In these f;gures, reference numeral ld designates a
monitor/VTR portion, integrally composed of a VTR portion
11 holding ; removable tape cassette 99 and a mon;{tor
portion_12 having a liquid crystal displayipaneli Reference
numeral 13 designates a camera portién, which is attached
on. one side of monitor/VITR portion through a rotary
mechanism 14 (to be detailed later) so as to be rotatable
relative to the portion 10, and which incorporateé an
inverting means fof making the display image on the monitor
portion 12 upside down. A cassette l1id attached removably
from VTR portion 11 is designated at 15, and a grip portion
disposed integrally with cassette 1lid 15 is designated at
16. Further, there are provided a liquid crystal display
panel 17, a VTR control panel 18, liquid crystal control
buttoné 19, a light-receiver for remote control 20, a front
part 21 of camera cabinet, a rear part 22 of camera cabinet,

a middle part 23 of camera cabinet, a grip portion 24, a
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battery cover 25, a battery 26, a lens shutter 27, a lens
unit 28, a microphone 29, a start/stop switéh 30, camera
control buttons 31 and zooming buttons 32.

Grip portion 24 is formed on front part 21 of camera
5 cabinet of camera.poftion 13 in order that the apparatus may
be stably supported for picture recording when an operator
holds grip portion 16 of monitor/VTR portion 10 in his/her
left hand and grips battery cover 25 of camera portion 13
in his/her right hand. Further, this structure allows the
- 110 right hand. to grip battery cover 25, thus assuring the
reliability of attach'ment of Dbattery 26. In order +to
improve the gripping performance for grip portion 24 of
camera portion 13, finger-réceiving portion 24a is shaped
on grip portion 24. Operating switches are arranged such
15 that start/stop switch 30 is pressed with a forefinger and
camera control_puttons 31 and zooming buttons 32 are handled
with a thumb.:

Fig.9 is a perspective exploded view showing inner
structure of VIR with a monitor-equipped built-in camera.
20 In this figure, VTR 500 is shown generally classified into
three blocks, that is, monitor/VIR portion 10, camera
portion 13 and rotary mechanism 14. Rotary mechanism 14 is
to connect monitor/VIR portion 10 with camera portion 13

such that the former may rotate within about 270° relative
25 to the latter.
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Initially, monitor/VTR portion 10 will be described.

Monitor portion 12 is formed as a unit of a VTR mechanism
unit 41 with which removable tape cassette 99 is engaged;
a liquid crystal monitor holder 42, which includes a liquid
5 crystal display panel 17; a light-leading plate 43; ‘and a
backlight 44 fixed with terminal plates 45, 46 in .an.
electrically and mechanically connecting manner. In order

to drive VTR mechanism unit 41, there is provided a VTR

substrate 47, on which a recording/playing circuit and all
10 the other required circuits for functioning the VIR are
equipped as well as driving cifcuit for driving VTR
mechanism ﬁnit 41. Reference numeral 48 desighates a liquid
crystal substrate fcr driving monitor portion 12. The
liquid crystal substrate 48 includes a signal processing
15 circuit, a cifcuit for backlight and other circuits as well
as a driving circuit for liquid crystal display panel 17.
Further, the aforementioned VTR substrate 47 and liquid
crystal substrate 48 are sandwiched between VTR mechanism
unit 41 of VTR portion 11 and liquid crystal monitor holder
20 42 holding 1liquid crystal display panel 17 of monitor
portion 12, and these four members piled up to be
integrated. This is one of main features of this invention.
In this structure, the maximal dimension of VTR substrate
47 and liquid crystal substrate 48 is limited to within the
25 outside dimension of liquid crystal display panel 17, so
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that the whole part of monitor/VTR portion 10 may be

designed compact. The sandwich structure, i.e., VTR
mechanism unit 41, VTR substrate 47, liquid crystal
substrate 48 and liquid crystal monitor holder 42 are
5 incorporated into a cabinet 49, and covered by cassette lid
15 with grip portion 16.

Monitoxr/VTR portion 10 further includes a control panel
18 disposed on the front side of cabinet 49, a speaker 50,
terminal plates 51, a terminal plate cover 52, a knob 53,
10 . a tripod socket nut 54, a knob 55 and connecting cables 56
to 63. '

Next; camera portion 13 will be described. Fixed at
a rear end 6f a lens unit 28 is a CCD image-pickup device
substrate 64. There are provided a CCD image-pickup device
15 driving substrate 65, a shield board 66, a signal processing
substrate 67, a shield board 68, a sub-substrate 69, a
battery terminal plate 70, a power switch 71, a knob 72 and
connecting cables 73 to 79.

Battery wire cable 78 lead out from battery terminal
20 plate 70 as well as flexible cable 79 lead out from signal
processing substrate 67 is introduced into monitor/VTR
portion 10 through the center of rotary mechanism 14 to
supply electric power. CCD image-pickup substrate 64
incorporates therein a CCD image-pickup device for

25 transforming optical signals from lens unit 28 into electric
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image signals. CCD image-pickup device driving substrate
65 includes all the circuits required for functioning thg
camera, such as a timing circuit for driving the CCD
image-pickup device, a signal processing circuit, an
5 automatic white-balancing circuit, an automatic focusing
circuit, etc.

Attached in middle part 23 of camera cabinet are lens
unit 28, CCD image-pickup substrate 64, CCP image-pickup
device driving substrate 65, signal processing substrate 67,
10 sub-substrate 69, battery terminal plate 70, power switch
71 and other elements. This provision 6f all the parts.for
camera functions to middle part 23 of camera cabinet is to
make the assembling eésy and allow the adjustment of camera
to be effected simply only in the unit. The image-pickup
15 signals are transmitted through flexible cable 79 to VIR
substrate 47 so as to be recorded on tape cassette 99 in VIR
mechanism unit 41. The signals are also transmitted to
liquid crystal substrate 48 so that liquid crystal display
panel 17 may simultaneously display the pickup image as it
20 is taken now. It is noted that liquid crystal display panel
17 can also be used to display regenerated picture upon the
reproduction of removable tape cassette 99 in VTR mechanism
unit 41. |

VTR with a monitor-equipped built-in camera 500 shown

25 in Figs.7 and 8 described heretofore is set in a storage
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position at non-use. In this non-use storage position,

camera portion 13 is aligned with monitor/VTR portion 10,

or more detailedly, the horizontal scan direction of liquid
crystal display panel 17 is set perpendicular to the
5 _ 1ongitudinal direction of cameré portion 13. The pickup
face of lens unit 28 is opposed to liquid crystal display
H- panel 17 and perpendicular to the direction in which VTR
| mechanism unit 41, VTR substrate 47, liquid cfystal
substrate 48 and liquid crystal display panel 17 are piled
10 up, or parallel to liquid crystal display panel 17.
Meanwhile, as one of important components Of the
invention, there is provided an inverting means for making
the display image on monitor portion 12 upside down. This
means is to eliminate the inconvenience that an inverted.
15 image would be displayed when an operator tries to pick up
his or her own figure by him- or herself with the prior art
VIR. |
Specifically, camera portion 13 can be rotated relative
to monitor/VTR portion 10 within a range of about 270° by
20 means of rotary mechanism 14, which will be described
hereinafter. Further, provided on a mechanism holding metal
member 84 integrated with a monitor/VTR portion cabinet 87
is an inversion detecting switch 89 that is activated when
camera portion 13 is rotated relative to monitor/VTR portion

25 10 about 180° from the storage ﬁosiﬁion at non-use, while
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a prqjection 83a for activating the inversion detecting
switch 89 is formed on a part of periphery of a pressing
plate 83. This inQersion detecting switch 89 is to invert
the display image on liquid crystal display panel 17 upside
down when activated by projection 83a, and connected through
connecting cable 56 "to an unillustrated IC for Iimage
upside-down inversion. =
The position in which inversion detecting switch 89 is
activated by the 180° rotation of camera portion.13 from the
storage position at non-use is shown in Fig.10C. In other
words, switc§u89 is made active when the pickup face of lens
unit 28 is oriented in the direction coincident with that
of 1liquid crystal display panel 17 with respect to the
direction in which VTR mechanism unit 41, VTR substrate 47,
liquid crystal substrate 48 and.liquid crystal display panel
17 are piled up. Thus the mode in which the pickup face and
liquid crystal display panel 17 are oriented in the same
direction is used when an operator takes his or her own
figure as a subject by him- or herself as shown in Fig.24,
which will be detailed hereinafter.
Fig.lOA shows a position in which monitor/VTIR portion
10 is relatively rotated 18° through rotary mechanism 14 in
counterclockwise direction relative to camera portion 13.
Fig.l10B shows a position in which monitor/VTR portion 10 is

rotated 90° in counterclockwisae direction relative to damera
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portion 13. The mode in which the camera portion 13 is
rotated at 90° is shown perspectively in Fig.ll. Fig.10C
shows a position in which monitor/VTR portion 10 is rotated
180° relative to camera portion 13, that is, a position in
which the pickup face of lens unit 28 and liquid crystal
display panel 17 is orignted in the same direction. This
positibnfxls for self-image pickup mode, but may be
applicable to the sforage position at non-use.

Although the above description has been made on an
embodiment in which thg changeover of upside-down inversion
of the image to be displayed on liguid crystal display'panél
17 is carried out automatically when camera portion 13 is
rotated 180° relative to monitor/VTR _portion 10, it is
obvious that the embodiment should not limit the invention.
For example, the changeover may be controlled with a manual
switch, or with a remote dontrol to effect the upside-~down
inversion. Alternatively, plural modes such as automatic
mode and manual mode may be provided to perform the
changeover of image inversion automatically.and manually.

Next, detailed description will be made on rotary
mechanism 14 used in the video tape recorder with a monitor-
equipped built-in camera in accordance with the invention.

Initially, referring to the embodiment shown in Fig.9,
rotary mechanism 14 includes a spacer holding metal member

80, a spacer 8l, a leaf spring 82, a pressing plate 83, a
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mechanism holding metal member 84. This rotary mechanism
14 is shown more specifically in é sectional view of Fig.12
and a side view of Fig.13.

In these figures, reference numeral 89 designates the
above-mentioned inversion detecting switch, and when the
switch is activated by projection 83a, the display image' on
liquid crystal display panel 17 may be made to invert upside
down. The other configurations of rotary mechanism 14 in
the embodiment exemplified in Figs.1l2 and 13 are
substantially similar to those in the prior art. That is,
spacer holding metal member 80 is integrally fit in c_aﬁera
portion cabinet 85 while being fixed with spacer 81 1_)y screw
bolts 86. On the other hand, mechanical holding metal
member 84 is integrally £it in monitor/VTR pértion cabinet
87, and is held tightly but resiliently between leaf spring
82 set on the stepped bottom face of spacer 81 and pressing
plate 83 fixed to the stepped top face of spacer 81 with
screws 88. .

Camera portion cabinet 85 and monitor/VITR portion
cabinet 87, and therefore camera portion 13 and monitor/VTR
portion 10 are jointed in a relatively rotating manner
through spacer 81 and the sandwiching structure of
mechanical holding metal member 84 held between leaf spring
82 and pressing plate 83 in rotary mechanism 14. Upon a

rotation of camera portion 13 relative to monitor/VTR

ThwsmxuﬁsBum

[ IR



- 26 =

portion 10, it is possible to stop camera portion 13 stably

at an arbitrary angle relative to monitor/VTR portion 10 by
the frictional resistance force caused by the elastically
pressing force due to leaf spring 82. Flexible cable 79- is
5 stretched between camera portion cabinet 85 and monitor/VTR
portion cabinet 87 through centfal through-holes 80a, 8la

of spacer holding metal ;’ih“'ember 80 and spacer 8l.
Meanwhile, the present invention proposes as an
effective, improved means, that 'l_:he aforementioned rotary
- HAO mechanism 14 comprises a flexible éonnecting member for
electrically connecting plural rotatable parts, and the
conhecting - member comprises: a coiling portion having a
vortex structure and disposed in the central portion; and
first and second connecting portions extracted respectively
15 from a staring end and a terminal end of the coiling portion
and extended in parallel with a coiling central axis but in
opposite directions. The present invention proposes as a
further improved means that in addition to the above
configurations, the coiling state of the coiling portion is
20 changed so that the first and second connecting portions are
rotated relatively one another, and at least one of the
first and sécond connecting portions is provided with a
cutout portion for relieving the stress .acted on the
connecting portion when the connecting portion is bent

25 substantially, perpendicularly relative to the coiling
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central axis of the coiling portion.
Referring now to Figs.14 to 18, description will be

made on an embodiment of a connecting means according to the

invention being applied to a connecting device for a

5 viewfinder of.VTR.
First, aé shown in Figs.1l4 to 16, which are schematic

:Lllu_stratidns of the embodiment according to the invention,

a connecting portion 31lla of a viewfinder 311 is fit in with

a leaf spring 312, and a main body cébinet 313 and a plate
ho metal 314 are fitted to the connecting portion 3lla so as
to be rotatable, and then a disc 315 is laid over the pléte
metal 314 and fixed to viewfinder 311 with screws 316, each’
of which is screwed throx;gh a through-hole 315a into a screw
hole 311b. Thus, there is provided in main body cabinet 313
iS a mechanical connecting means allowing viewfinder 311 to
rotate with respect to main body cabinet 313.

On the other h;an_d, the electric connection is provided
such that a .flexible substrate 317 for electrically
connecting means, which is attached to a fixing holder
20 (supporter) 318, is inserted across a hollow portion 322
formed 1ns:!7de the joint of the mechanically connecting
means, and connected at its ends to the connectors (not
shown) of respective electric circuits. In Fig.14, the
flexible substrate designated at flexible substrate 317 used

5 for electrically connecting means includes a strip-like
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member_being wound up: into a coil at a central axis 300 as
a coiling center, as will be described later.

Referring now to Figs.15 and 16,  the above flexible

substrate 317 serving as connecting means will be described.
5 _ Fig.15 is an illustration of essential parts shoﬁing
a rotary portion of flexible substrate 317 of the connecting
means, and Figs.16 is an expanded vié;;w;=of flexible substrate
317.
_ As shown  in ‘Fig.l15, £lexible substrate 317 has a
(10 coiling por;:ibn 317a in the center. The coiling portion
- 317a is formed by winding up the strip from a corner 317b
"to another corner 317c shown in FiQ.lG i;z'plural times into
a coil having a central axis 300. A cutout siit 317g is
prbvided for the expanded flexible substrate on the starting
‘15 side of the coiling. This slit 317g allows a center portion
317h of the substrate to be bent circularly without
undergoing any stress at the bending portion. In this case,
as described previously, flexible substrate 317 has coiling
portion 317a, which is made by winding up the strip-like
| 20 member into a coil, and first and second connecting portions
3l7e and 317f extending in the opposite directions in
parallel with coiling central axis 300 of coiling portion

' 317a from the stating point and the ending point of coiling

portion 317a, respectively. As will be described, flexible

25 substrate 317 allows the winding state of coiling portion

_——_____.___________%__‘
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317a to change, or implicitly, permits coiling portion 317a
to become larger or smaller like a flat spiral spring, so
that.first connecting portion 317e may be rotated reiative
to second connecting portion 317f.

In this case, it is advantageous to provide a cutout
or slit 317g as stated ébove for at leasf one of first and
second connecting portions 317e and 317f. For example, in
the embodiment shown in Figs.15 and 16, there is §rovided
a slit 317g at the end bf first connecting portion 31l7e.

This slit_317g forms, as stated above, a cutout for
relieving the stress acted on first connecting portion 317e
in the case shown in Figs.l5 and 16, for example, where
first connecting portion 317e is bent substantially
perpendicular to coiling, central axis 300 of coiling
portion 317a as shown, for example, in Fig.18 (which will
be detailed later). That 1is, the slit 317g or the
aforementioned cutout allows flexible substrate 317 to be
bent readily at an exit disposed in fixing holder
(supporter) 318 without undergoing any stress even when the
exit is formed in a semicircular shape.

Next, referring to Figs.17 and 18, description will be
made on the fixing member (supporter) for £fixing the
cdnnecting means used in the present invention. Here,
Fig.l17 is a sectional view of essential parts, and Fig.1l8

is a front illustrative view of essential parts.
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In Figs.17 and 18, a fixing holder (supporter) 318 for
a fixing member includes a through-hole 318a for £fixing

screw to fix the £fixing holder (supporter), a flexible

substrate-receiving sl;t 318b, a hollow 318c for inserting
5 lihes, and a fitting portion (supporting portion) 318d.

The attachment of flexible'substfate 317 to a metal

plate 314 through fixing holder (supporter) 318 I8 carried

out by inserting fitting portién ( supporting portion) 3184

into hollqw portion 3174 of flexible substrate 317 (see

10 . Fig.lsj, inserting the first connecting portion 317e of'the

flexible substrate into flexible substrate receiving slit

318b which is in a shape of a semicircular clearance, fixing

both flexible substrafe 317 and fixing holder (supporter)

318 together, and securing fixing holder (supporter)'sls by

15 fitting a screW'319 into a screw hole 314a disposed on plate

metal 314 through.through-hole 318a for fixing sdrew while

the lower portion of fixing holder (supporter) 318 being
inserted into a slit 324.

Next, the rotary movement of the connecting means used

20 in the present invention will be described with reference
mainly to Figs.l17 and 18.

As shown in Fig.17, as to the connecting means of the

invention, viewfinder 311, leaf spring 312 and disc 315

integrally rotate with respect to main body cabinet 313 and

25 plate metal 314 disposed on the VIR body. In this case,
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plate metal 314 is put between leaf spring 312 and disc 315,
so the rotation can be made receiving a certain frictional
force.

As viewfinder 311 rotates against main body cabinet
313, flexible substrate 317 undergoes a twisting force to
thereby_ggnerate a force acting aldng the circumferential
direcéidg of the coiling circle. This force acts on the
-coil such that the coil is enlarged or reduced liké a flat
spiral spring in its radial direction with central axis 300
as a center, allowing.viewfinder 311 to rotate across a
broad anglei |

In order to effect enlargemeﬁt and feduction in the
coiling diameter smoothly, both ends of the rotary poftion
' muét be surely engaged or caught. As specific means to
achieve this, after fixing flexible substrate 317 to fitting
portion (supporting portion) 3184 of <£fixing holder
(supporter) 318 shown in the figure, f£irst connecting end
317e of flexlble substrate 317 having slit 317g in the
middle thereof for readily shaping circularly, is inserted
into fiexible substrate receiving slit 318b of semicircular
shape formed in fixing holder (supporter) 318. Second
connecting end 317f of flexible substrate 317 is to be fixed
on the view finder side (not shown).

Disposed through hollow 318c of the holder (supporter)

is a bundle of lead wires 320, so that flexible substrate

—_—
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317 and bundle of lead wires 320 .are to move separately.
In this case, assuming that the view finder side is fixed
in Fig.18, the side of fixing holder (supporter) 318 can
be _considered to rotate. As there is provided a s_lit 317g
in cqiling portion 317a in the flexible substrate, if the
exit of fixing holder (supporter) 318 is circularly shaped,
no stress would be imposed and the substrate can be bent at
the exi‘_\:. At 'Ehe time, the connecting end on the viewfinder
side is extracted from'the outer circumference of the rotary
part of - 1:l:;e' flexible éubstrate, so that the ‘flexibl,_e
substrate comes out substantially flat without being be'nf
circularly.. Therefore, there is no need to form a slit on
the side. .

Thus, by fixing the flexible substrate securely while
the bundle of lead wires is separately £ixed, the
pbssibility of. ipterference between the former and the
latter can be excluded, thus making it possible to prevent
the generatio;: of both noise and disconnection with a
| compact lde's::l.gn.

Another embodiment can be provided by a flexible
substrate 321 without a slit thereon as shown in Figs.1l9 and
20. In a case where the coiling diameter of a rotary
portion 32l1la is enough large compared to the width of the
flexible substrate, the end portions of the flexible

substrate come substantially flat out of the rotary

~%
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portion, so that the slit can be left out.

Finally, various picture recording situations using the
VTR with a monitor-equipped built-in camera of the invention
will be shown specifically in Figs.21 to 24. Fig.21 shows
a normal picture recording situation. In this case,
monitor/VTR portion 10.- is rotated counterclockwise by a
referential angle 6, from a storage position a'l;‘";;on-use with
respect to camera portion 13. The view 'liné of the operator
is oriented 45° downward from. i:he level while the operator
stands substantially upright. Fig.22 shows a state of low
angle' p:Lcture recording. In this case, monitor/VTR portion
10 is rotated counterclockwise by a referential angle 6,
with respect to camera portion 13. In this case, with 6, >

0,, the opei:ator bends slig'htly forward while the view line

or
of the operator ié directed substantially downward. Fig.23
shows a state of high angle picture recording. In this
case, monitor/VTR portion 10 is rotated counterclockwise by
an angle 6, from a storage position at non-use with respect
to camera portion 13. 1In this case, the view line of the
operator is inclined upward. Thus, by setting up the camera
angle and monitor screen angle freely, it is possible for
an operator to picture-recording while visually checking the
pickup condition of a subject displayed on a relatively

large-sized liquid crystal display panel 17, with his or her

eyes keeping away from the liquid crystal display panel 17

Rare T e
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- or VIR with a monitor-equipped built-in camera 500 itself.
Fig.24 shows a state of self-image recording.
Monitor/VTR portion 10 is rotated 180° from a storage
position at non-use with respect to camera portidén 13 so as
to turn the picture-pickup face of lens unit 28 and liquid
crystal display panel 17 toward the same direction. This
180° rotation activates inversion detecting switch 89 to
drive the 1IC for image upside-down inversion, thus
displaying an image inverted upside down on liquid crystal
display panel 17. Then putting VTR with a monitor-equipped
built'-in. camera 500 on a table 90 or other place, an
operator him- or- herself controls VTR with a monitor-
equipped built-in camera 500 with a remote control
transmitter 91 keeping some distance away therefrom. The
remote control operation includes zoom adjustment, start of
picture-recording, pose, stop, etc. A remote control sensor
20 receives infrared remote control signals emitted from
remote control transmitter 91 to effect predetermined
control operations. In fhis self-image pickup mode, the
operator effects picture-recording of his or her own figure
by him- or herself whiie the liquid crystal display panel
17 displays his or her upright image after the upside-down
inversion. Since the screen size of liquid crystal display
panel 17 1is relatively large, it is possible for the

operator to visually check the recording condition of the
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suﬁject rightly at some distance.

Here, on a condition that VTR with a monitor-equipped
built-in cémera 500 is set on a tripod, if rotary mechanism
14 is adapted to be driven by a motor, the apparatus can be
controlled by remote control transmitter 91 to drive the
motor, thus remote-qontroliing the relative angle of camera
portion 13 to monitor/VTR portion 10. ' gt

In accordance with the thus configurated VTR with a
monitor-equipged built-in camera of the invention, while an
operator can freely set up a camera angle and a mopitor
screen angle by rotating the monitor/VTR portion relﬁtive
to the camera portion through the rotational mechanism, the
operator can'visualiy check the picture recording condition
of a subject displayed on the monitor poftion of a
relatively 1ar§e-sized liquid crystal screen with keeping
his or her eyes away from the monitor. Further, since the
VTR substrate and the liquid crystal substrate are piled and
sandwiched between the monitor portion and the VIR portion,
the apparatus can be largely small-sized as compared to the
prior art example in which a monitor portion.and a VIR
portion are put together side by side to form an integrated
rectangular body. Since the camera portioh can be rotated
through the rotary mechanism so that the pickup face of the
camera portion may be oriented in the same direction with

the face of the liquid crystal screen of the monitor portion
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and at the same time the display image is inverted upside "

down by changing over the inversion detécting switéh, an
operator can readily effect self-image recording to pick up
him- or herself as the subject while monitoring a normal
upright subject image displayed on the monitor portion.

In addition, according to the VTR with a monitor-

equipped built-in camera, since batteries, -.c;-ontaine_.d in the

camera portion and covered by the battery cover is gripped

over the battery cover, the installation of the batteries
can be assured reliably as well as the gripping performance
~can be improved. |
Moreover, in the present invention, bir providing a
rotary portion as a part of the connecting means as
described above, it is poésible to provide a larger rotating
angle of the joihting portion and an improved durability of
the connecting means, while provision of a fixing member for
fixing the rotary portion prevents interference. of the
connecting means with the peripheral members and can make

the connecting means compact.

"I‘h:sSheetHasBeen

— s -



- 37 -
WHAT IS CLAIMED IS:

1. A VIR with a monitor-equipped built-in camera
comprising: o _

a monitor/VTR portion ihtegrally formed of a VTR
portion holding a removable tape cassette and a monitor
portion including a liquid crystal display device and the
like; = | .

a camera portion attached to the monitof/VTR portion
in a relatively rotatable manner thereto by means of a
rotaiy mechanism; and

an inverting means for inverting a displayed imagé'on

said monitor upside down.
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2. A VIR with a monitor-equipped built-in camera
comprising:

a monitor/VTR portion integrally formed of a VIR
portion holding”a removable tapc cassette and a monitor
portion including a liquid crystal displéy device and the
like; |

a camera portion attached to the monitor/VTR portion
in a relatively rotatable manner thereto by means of a
rotacry mechanism: and

‘an inverting mcans for inverting a disgiayed:image on

said monitor upside down.

3. A VIR with o monitor-equipped built-in camera
. comprising:

a monitor/VTR portion integrally formed of a VIR
portion holding a removable tape cassette and a monitor
portion including a liquid crystal display device and the
like:

a camera portion attached to said monitor/VTR portion
in a‘relativeiy rotatable manner thereto by means of a
rotary mcchanism;

. an inverting means for inverting a displayed image on
said monitor upside down; and

a detection means disposed in said rotary'machanism for
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detecting a rotational state of said camera portion relative
to said monitor/VTR portion,
characterized in that said inverting means is driven

based on the detected output from said detection means.

4 A VIR with a monitor-equipped built-in camera
according to claim 3, wherein said “detection means of
" rotational state in said camera portion is adapted +to
generate a detection output when a picture-pickup face of
said camera portion is oriented in a direction substantially

parallel to- the display surface of said monitor portion.

$ A VIR with a monitor-equipped built-in camera
_ comprising: ' ' .

a monitor/VTR portion integrally formed of a VTR
port.jl.on holding a removable tape cassette and a monitor
portion including a liquid crystal display device and the
like; and

a camera portion attached to said monitor/VTR portion
in a relatively .rotatable manner thereto by means of a
rofary mechanism,

characterized in that said rotary mechanism is

remote-controlled by a remote coxitr,'ol device.

6. A VTR with a monitor-equipped built-in camera
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comprising: '

a monitor/VTR portion integrally formed of a VIR
bortion holding a removable tape cassette and a monitor
portion including a liquid crystal disﬁlay device and the.
like; and

g_c.amera portion attached to said monitor/VTR portion

in a relati\;ely rotatable manner thereto by means of a
rotary mechanism, |

characterized in that said monitor/VTR portion has a
VTR driving substrate for driving said VTR portion ,gnd a
monitor driving substrate for driving said monitor portion
stacked and integraily sandwiched between said monitor

portion and said VTR portion.

A A VIR with a monitor-equipped built-in camera
acco:;'ding to claim &, wherein the dimensions of said VIR
driving substrate and said monitor driving substrate are
smaller than the outside dimension of the display surface

of said monitor portion.

¢ A VIR with a monitor-equipped built-in camera
comprising:

a monitor/VTR portion integrally formed of a VTR
portion holding a removable tape cassette and a monitor

portion including a liquid crystal display device and the
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like; and .

a camera portion attached to said monitor/VTR portion
in a relatively rotatable manner thereto by means of a°’
rotary mechanism,

characterized in that said camera portion holds
-removable batteries as power supply source for said VTR w:.th
a monitor-equ:.pped built-in camera, and has a battexry cover
for covering and protecting said batteries and serving also

as a camera grip.

9. A VIR with a monitor-equipped built-in ' camera
accord_ing to any one of claims 1 through ¢, wherein said
rotary mechanism comprisjing a flexiblé connecting member for
electrically connecting plural rotatable parts,

said connecting member comprises: a coiling portion

having a vortex structure and

first and second connectihg portions extracted
respectively from a staring end and a terminal end of said
coiling portion and extended in parallel with a coiling
~central axis but in _opposite directions,

characterized in that the coiiing state of said coiling
portion is changed so that said first and secqnd connecting

portions are rotated relatively one another.

'I'hszheetHas

Iy T



- 41 =~
A0. A VIR with a monitor-equipped built-in camera
according to any one of claims 1 through 8, wherein said
rotary mechanism coﬁtprisd_.ng a flexible connecting member for
electrically connecting plural rotatable parts,
said connecting member comprises : 8 éoiling portion
having a vortex struct_:_gre and disposed in the central
" portion; and o
first and second connecting portions extracted
respectively from a staring end aﬁd a terminal end of said
coiling portion and extgnded in parallel with a coiling
central axis but in opposite. directions,
characterized in that the coiling state of said coiling
portion is changéd 'so that said first and second connecting
portions are rotated relativeiy one another, and at least
one of said first and second connecting portions is provided
with a cutout portion for relieving the stress acted on said
conneéting portion when said conﬁecting portion is bent
substantially, perpendicularly relative to the coiling

central axis of said coiling portion.

- 4 A VIR with a monitor-equipped built-in camera
according to claim 9 or 40, wherein the center portion'of
saild coiling portion of said connecting member has a hollow
portioh, and a supporting_ member is provided which has a

supporting portion inserted into said hollow portion for
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supporting said connecting member.

/!2 A VTR with a monitor-equipped built-in camera
according to claim/¢4, wherein the supporting portion of
said supporting member is prdvided with a hollow porxrtion
through which connecting cables such as lead wires and the

like are passed.
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