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(54) Pivot device for image photographing apparatus

(57) A hinge apparatus for an image photographing
apparatus wherein the hinge apparatus rotatably con-
nects a housing with respect to a main body so that the
housing can rotate in a predetermined rotation range.
The hinge apparatus includes a fixing bracket secured
to the main body, a hinge unit secured to the housing
and connected to the fixing bracket to be reciprocatingly
rotatable within a predetermined angle, a shaft member

for rotatably connecting the hinge unit and the fixing
bracket so that the hinge unit and the fixing bracket can
be rotated with respect to each other, and a sensing unit
disposed on the hinge unit and/or the fixing bracket to
sense the relative rotational range of the hinge unit with
respect to the fixing bracket.
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Description

[0001] The present invention relates to a pivot device
comprising first and second members mounted on a
common shaft for relative rotary motion.
[0002] Digital still cameras (DSC) convert images,
captured through a lens, into digital signals which stored
in a memory device such as a hard disc or a memory
card. The stored images can often be output directly to
an external device, such as a computer, without having
to use an intermediate device such as a scanner.
[0003] DSCs are highly compatible with personal
computers, enabling easy editing and correcting of the
captured images. With almost the same structure as film
cameras, DSCs are also easy to carry.
[0004] DSCs are primarily comprised of a lens device,
a memory device, a signal modulating device and a dis-
play device. However, due to the limited capacity of the
recording media used, DSCs is mostly used to photo-
graph still images. While in theory a DSC is able to cap-
ture moving images for a limited time, in practice it is
almost impossible to do so for a long period of time. In
addition, as current DSCs are unable to record and re-
produce sound, they are usually not used to take, record
or reproduce moving pictures. Alternatively, a recording/
reproducing apparatus such as a camcorder can be
used to record and reproduce audio information as well
as images of the object. Currently available camcorders
typically use electromagnetic tape as a recording medi-
um.
[0005] Camcordera includes a lens device, a signal
converting device, a deck device for recording/repro-
ducing captured images and a display device. Camcord-
ers usually use cassette tapes as the recording medium.
The tapes are loaded into the deck device for recording
captured moving pictures on the cassette tape. Addi-
tionally, camcorder are provided with microphones and
speakers and are able to capture moving pictures on the
cassette tape mounted thereon for almost an hour.
[0006] Camcorders can also photograph still images,
but due to somewhat poor image quality compared to
DSCs, camcorders are usually used for moving pictures
only. Additionally, camcorders are more complex, larger
and expensive devices than DSCs.
[0007] As described above, in order to record and re-
produce image and sound, consumers need to keep
both a DSC and camcorder, which can be expensive.
Furthermore, in order to record and reproduce image
and sound, consumers need to carry both the DSC and
the camcorder, which can be awkward and physcially
tiring.
[0008] A pivot device according to the present inven-
tion is characterised by position sensing means for gen-
erating an electrical signal indicating the relative posi-
tions of said members.
[0009] The position sensing means may comprise a
cam surface, projecting towards the first member from
the second member, and switch means operated by first

and second cam follower means, carried by the first
member and arranged for be selectively displaced by
the cam surface according to the relative angular posi-
tions of the first and second members. Preferably, the
cam follower means are located at the same radius with
respect to the axis of rotation of the pivot device and are
angularly separated by an angular distance greater that
the angular extent of the cam surface at said radius.
[0010] One of said members may have a radial pro-
jection and the other an axial projection, said projections
being configured to contact each other so as to set the
limits of the achievable range of relative angular posi-
tions of said members.
[0011] The device may include a signal line passing
from through the pivot device with an intermediate por-
tion of the signal line coiled about the shaft in a space
defined within said members.
[0012] Additional optional and preferred features are
set forth in claims 6 to 30 appended hereto.
[0013] An embodiment of the present invention will
now be described, by way of example, with reference to
the accompanying drawings, in which:

Figure 1 is a perspective view illustrating the two
main components of an image capturing apparatus
according to the present invention;
Figure 2 is cross-sectional view of the apparatus
shown in Figure 1;
Figure 3 is a side view of the apparatus shown in
Figure 1;
Figures 4 and 5 are exploded perspective views of
the pivot of the apparatus shown in Figure 1;
Figure 6 is a plan view showing the stator part of
the pivot in Figure 4;
Figure 7 is a perspective view showing the stator
part and the click plate of Figure 4 assembled to-
gether;
Figure 8 is a perspective view of the rotor part of the
pivot of Figure 4;
Figure 9 is a plan view of the rotor part of the pivot
of Figure 4;
Figure 10 is a perspective view illustrating the pivot
of Figure 4 with the signal delivery unit connected;
Figure 11 is a plan view illustrating the contact plate
of Figure 4;
Figure 12 is a plan view illustrating the clock plate
of Figure 4;
Figure 13 is a sectional view taken on line I-I of Fig-
ure 11;
Figures 14A through 14C are plan views illustrating
the components of the signal delivery unit of Figure
4 separately;
Figure 15 is a plan view illustrating the components
of the signal delivery unit of Figure 14 nested;
Figure 16 is a perspective view illustrating a method
of winding the nested signal deliver unit of Figure
14;
Figure 17 is a perspective view illustrating the dis-
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position of the nested signal delivery unit in the im-
age capturing apparatus of Figure 1;
Figure 18 is a sectional view of the nested signal
delivery unit illustrated in Figure 17 viewed from a
side;
Figure 19 is a sectional view illustrating winding of
a portion of the nested signal delivery unit of Figure
17;
Figure 20 is a sectional view illustrating straight por-
tions of the nested signal delivery unit of Figure 15;
Figure 21 is a perspective view illustrating the nest-
ed signal delivery unit being assembled to the pivot;
Figure 22 is a perspective view illustrating a sub-
circuit board being assembled to the pivot;
Figure 23 is a plan view illustrating the state of the
pivot prior to it being assembled into the housing;
Figure 24 is a plan view illustrating the assembled
state of the hinge after it is rotated from the position
of Figure 23;
Figure 25 is a sectional view taken on line II-II of
Figure 24;
Figure 26 is a perspective view illustrating the pivot
pre-assembled to the main body; and
Figure 27 is a plan view illustrating the pivot coupled
to the main body.

[0014] Referring to Figures 1 and 2, a camera accord-
ing to the present invention includes a body 10, a cam-
era system 20 connected to the body 10, a pivot 30 for
rotatably connecting the body 10 and the camera sys-
tem 20 and a signal delivery unit 180.
[0015] Inside the body 10 is a main body 11, having a
moving deck 12 for recording moving pictures and a sub
body 13 protruding from a side of the main body 11. The
moving deck 12 is opened and closed by a deck door
14 which is movably disposed on the lower portion of
the main body 11. Because the moving deck 12 used in
the body 10 is well known to those skilled in the art and
is commonly used in a conventional camcorders, de-
tailed description of it will be omitted. The main body 11
is also provided with a view finder 15, which displays the
image being captured or reproduced images. An LCD
panel 17 is movably mounted on the sub body 13.
[0016] The camera system 20 includes a housing 21,
movably disposed on the body 10, and a camera unit
housing a plurality of image sensor, each having a dif-
ferent resolution. The housing 21 is rotatably connected
to the body 10 by the pivot 30. Accordingly, the housing
21 is movably connected to the side of the body 10 so
that the housing 21 can reciprocatively rotate through
about 270° about an axis Z.
[0017] As shown in Figure 3, the camera unit includes
a first image sensor 23 that provides a digital still camera
(DSC) function and a second image sensor 25 that pro-
vides a digital video camera function. The digital video
camera sensor 25 has a lower resolution and fewer pix-
els than the digital still camera sensor 23 and is used to
capture moving images.

[0018] The first image sensor 23 has the same struc-
ture as employed in conventional digital still cameras
and is provided with a zoom lens 24. The second image
sensor 25 has the same structure as employed in con-
ventional camcorders. The respective image sensors
23, 25 are arranged opposite each other on respective
sides of the axis Z and are directed in opposite direc-
tions. The image sensors 23, 25 are separately and
when one is in operation, the other one is not in opera-
tion. Therefore, which image sensor 23, 25 is active de-
pends upon the position of the housing 21 and which
sensor 23, 25 is within a predetermined operational
range R. The image sensors 23, 25 are exposed at op-
posite ends of the housing 21. If the first image sensor
23 is positioned within about ±45°with respect to the
capture direction A, it operates, while the other image
sensor 25 is inactive. As shown in Figure 3, when the
image sensor 23 is in the active range R, the control unit
receives a signal indicative of the rotational position of
the pivot 30 and thus, subsequently shifts to 'DSC' mode
for capturing still images. The control unit then controls
the operation of the image sensor 23. In the opposite
case, when the first image sensor 23 is out of the active
range R and the second image sensor 25 in the range
R, a signal indicative of the rotational position of the piv-
ot 30 is received and the control unit shifts to 'DVC'
mode, in which moving images are captured, and con-
trols the operation of the second image sensor 25.
[0019] In the body 10, there also is a main circuit
board 16 and a sub circuit board 26 is housed in the
housing 21. The main circuit board 16 and the sub circuit
board 26 are electrically connected to each other for sig-
nal transmission and reception. The sub circuit board
26 is also electrically connected to the first and the sec-
ond image sensors 23, 25. The circuit boards 16, 26 are
arranged in parallel with an axis direction Y, which is or-
thogonal with respect to the axis Z. With this arrange-
ment, the circuit boards 16, 26 are arranged in the body
10 and the housing 21 efficiently using the spaces, while
being easily connected to the signal delivery unit 180.
[0020] As shown in Figure 1, the pivot 30 is disposed
in a connection area between the housing 21 and the
body 10. The pivot 30 connects the housing 21 to the
body 10 so that the housing 21 can rotate about the axis
Z. To accommodate the pivot 30, there are pivot holes
11a, 21a formed in the housing 21 and the main body
11. The pivot holes 11a, 21a are of the same size and
formed in corresponding positions.
[0021] Referring now to Figures 4 and 5, the pivot 30
connects the main body 11 and the housing 21 through
the respective pivot holes 11a, 21a and comprises a sta-
tor 110 secured to the body 10 and a rotor 150, secured
to the housing 21 and connected to the stator 110 to
rotate within a predetermined angle. The pivot 30 further
comprises a shaft 160 that connects the stator 110 and
the rotor 150 in such a manner that the stator 110 and
the rotor 150 rotate relative to each other within a pre-
determined angle, a sensing unit 170 that senses the
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rotational position of the rotor 150 with respect to the
stator 110 and a signal delivery unit 180 that electrically
connects the body 10 with the camera system 20.
[0022] The stator 110 comprises a body 111, inserted
through the pivot hole 11 a and secured in the main body
11, and a radial protrusion 112 formed on a first surface
111a of the body 111. The stator 110 further comprises
a first rib 113 protruding from the first surface 111a to a
different circumference from the radial protrusion 112,
and a second rib 114 protruding from the first rib 113.
[0023] The body 111 has a shaft hole 111b at the cen-
tre to receive the shaft 160. A collar 115 is formed
around the shaft hole 111b. A radial protrusion 112 re-
stricts the rotational movement of the rotor 150 when
the radial protrusion 112 is rotated with respect to the
rotor 150.
[0024] Referring to Figure 6, the radial protrusion 112
is provided in the outer margin of the front face 111a of
the body 111 and has an angular extent of approximately
45° around axis Z. The movement of the radial protru-
sion 112 and an axial protrusion 132 on the rotor 150
can contact each other and together have an angular
extent of approximately 90° around axis Z. Therefore,
the radial and axial protrusions 112, 132 preclude rota-
tional movement of the housing 21 for an angle of ap-
proximately 90°. Accordingly, the housing 21 is allowed
to rotate reciprocatively through 360° less the angular
displacement of the respective protrusions 112, 132
(which is approximately 90°). As a result, the housing
21 can rotate through approximately 270°.
[0025] An annular step 113 protrudes from the front
face 111a. The annular step 113 has an outer diameter
smaller than maximum diameter of the body 111.
[0026] A circular wall circular wall 114 protrudes co-
axially from the annular step 113 and has a smaller di-
ameter than the annular step 112. Each of the annular
step and the circular wall 113, 114 is either directly or
indirectly in contact with the rotor 150. The front face
111a and the radial protrusion 112 are in contact with
the rotor 150.
[0027] There is circular recess 116 bounded by the
collar 115 and the circular wall 14. The annular hole 116
shares the outer circumference of the collar 115 and the
inner surface of the circular wall 114 as an inner and an
outer surfaces s1, s2, and has a bottom surface s3 be-
tween the inner and the outer surfaces s1, s2. A part of
the signal delivery unit 180, which is wound a predeter-
mined number of times, is received in the circular recess
116. Enough space is provided between the inner and
the outer surfaces s1, s2 so as to allow a wound portion
of the signal delivery unit 180 to reside in therebetween.
[0028] At the bottom surface s3 of the circular recess
116, there is formed a through hole 116a of a suitable
size for the signal delivery unit 180 to pass therethrough.
The through hole 116a is formed in the stator 110 par-
allel to axis Z.
[0029] A plurality of recesses 114c is formed in the
outer face of the circular wall 114 for locating and secur-

ing a click plate 191 (which is described in greater detail
below). The recesses 114c are formed at irregular inter-
vals about axis Z, so that the click plate 191 can only be
mounted in one orientation.
[0030] Additionally, the stator 110 is provided with a
pair of sensing holes 114a, 114b formed in the back face
111c of the stator 110. As shown in Figure 7, cam pins
173, 174 of a sensing unit 170 (which is described in
greater detail below) protrude f project through the sens-
ing holes 114a, 114b.
[0031] Referring back to Figure 4, a first receiving re-
cess 117a is formed in the back face 111c of the stator
110 and is in communication with a through hole 116a.
The first receiving recess 117a extends from the through
hole 116a to the outer circumference of the body 111.
The signal delivery unit 180 passes through the through
hole 116a and is received in the first receiving recess
117a in a bent state at an angle of approximately 90°.
The first receiving recess 117a is deeper than the thick-
ness of the signal delivery unit 180.
[0032] There is a second receiving recess 117b
formed on the back face 111c of the stator 110, and is
connected with the shaft hole 111b. The second receiv-
ing recess 117b receives a signal delivery member 210
after the signal delivery member 210 is passed through
the shaft 160, which is fit in the shaft hole 111b. The
second receiving recess 117b extends from the shaft
hole 111b to the outer circumference of the body 111,
and is formed to have an enough depth so that the signal
delivery member 210 can be received in the second re-
ceiving recess 117b in a bent state without protruding
from the back face 111 c.
[0033] Additionally, there is a third receiving recess
117c formed in the back face 111c of the stator 110. The
third receiving recess 117c includes the openings of the
sensing holes 114a, 114b. The third receiving recess
117c is formed such that it is centred about the second
axis Z.
[0034] A fourth receiving recess 117d is formed in the
back face 111c of the stator 110 on a higher plane than
the third receiving recess 117c. The fourth receiving re-
cess 117d receives a signal cable 220 which connects
the sensing unit 170 to the main circuit board 16 inside
the body 10. The fourth receiving recess 117b overlaps,
in part, the second receiving recess 117b which is
formed on a higher plane than the second receiving re-
cess 117b. As a result, the signal cable 220 in the fourth
receiving recess 117d supports the signal delivery mem-
ber 210 in the second receiving recess 117b by close
contact. The fourth receiving recess 117d extends from
a side of the third receiving recess 117c to the outer cir-
cumference of the body 111.
[0035] The stator 110 further includes a plurality of
connecting grooves 118a, 118b formed at the outer cir-
cumference of the body 111. Support brackets 51, 53
(described in greater detail below) fit in to the connecting
grooves 118a, 118b. More specifically, as the stator 110
is passed through the pivot hole 11a in the body 10, the
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support brackets 51, 53 are fitted into the connecting
grooves 118a, 118b and then secured to the inner wall
of the main body 11. Accordingly, the stator 110 is se-
cured to the body 10.
[0036] A plurality of screw holes 119 are formed in
communication with the connecting groove 118b in the
back face 111c of the body 111. Screws are inserted into
the screw holes 119 to fix the support bracket 53 in the
connecting groove 118b.
[0037] Referring now to Figure 8, the rotor 150 in-
cludes a mounting part 120 fixed onto the housing 21,
a contact plate 130 connected with the mounting part
120 and a plate spring 140 disposed between the
mounting part 120 and the contact plate 130.
[0038] Referring to Figure 9, the mounting part 120
includes a body 121 having a shaft hole 120a threre-
through for receiving the shaft 160 and an annular rib
122 protruding from the front face 121a of the body 121.
The contact plate 130 and the plate spring 140 are fas-
tened closely around the annular rib 122. Co-operating
locating elements are formed on the annular rib 122, the
contact plate 130 and the plate spring 140 so that the
plate spring 140 and the contact plate 130 are held in
the correct orientation with respect to the annular rib
122. The locating elements include a plurality of projec-
tions 123 formed on the outer circumference of the an-
nular rib 122, toward the front face 121a of the mounting
part 120, and fixing notches 133, 143 formed in the inner
margins of the contact plate 130 and the plate spring
140. The projections 123 and the fixing notches 133,
143 are preferably formed at uniform intervals. For ex-
ample, three fixing holes 133, 143 can be formed at 120°
spacings. By locating the contact plate 130 and the plate
spring 140 on the mounting part 120 with the projections
123, the contact plate 130 and the plate spring 140 are
able to be rotated together.
[0039] The mounting part 120 additionally includes an
annular trough 126 which is defined by the annular rib
122 and a collar 125 around the shaft hole 120a. More
specifically, the annular trough 126 is defined between
the outer face of the collar 125 and the inner face of the
annular rib 122. As shown in Figure 10, the annular
trough 126, like the annular trough 116 of the stator 110,
receives the wound portion of the signal delivery unit
180. Accordingly, it is preferred that the annular trough
126 be in symmetrical configuration with the annular
trough 116 of the stator 110.
[0040] An aperture 126a is formed in the bottom of the
annular trough 126 and the signal delivery unit 180 ex-
tends therethrough. A seating recess 127 for a washer
162 is formed in the back face 121b of the mounting part
120. The seating recess 127 is in communication with
the aperture 126a which penetrates through the mount-
ing part 120. The seating recess 127 is formed around
the shaft hole 120a and is substantially circular. The
washer 162 is seated in the seating recess 127 and sur-
rounds the shaft 160.
[0041] The washer 162 is attached to one end of the

shaft 160, which is passed through the shaft holes 111b,
120a of the stator 110 and the mounting part 120, to con-
nect the stator 110 and the rotor 150 securely. Accord-
ingly, as the shaft 160 is received in the fastening hole
162a of the washer 162, the end of the shaft 160 is se-
cured in position. The shaft 160 is tubular with an axial
hole 160a for the signal delivery member 210 to extend
through. The signal delivery member 210 includes ten
signal lines for carrying high speed electric signals
transmitted through the signal delivery unit 180. The sig-
nal lines of the signal delivery member 210 are provided
in a bundle. The signal delivery member further includes
a power line.
[0042] A plurality of supporting bosses 128a are
formed on the back face 121 of the mounting part 120.
Some of the supporting bosses 128a have screw holes
therein. The sub circuit board 26, which is electrically
connected to the signal delivery unit 180, is seated on
the supporting bosses 128a and fastened by screws.
[0043] A pair of parallel aligning ribs 128b protrude
from the back face 121a of the mounting part 120 for
aligning the signal delivery member 210 which extends
through the shaft hole 120a. The aligning ribs 128b
project from the back face 121a of the body by the same
amount as the bosses 128a. As a result, the sub circuit
board 26 is supported by contact with the supporting
bosses 128a and the aligning ribs 128b. The space be-
tween the back face 121a of the mounting part 120 and
the sub circuit board 26 is sufficient to allowing the signal
delivery unit 180 and the signal delivery member 210 to
pass through without interruption.
[0044] A plurality of tabs 129 protrude radially from
the circumference of the body 121. Each tab 129 has a
screw hole through it. The mounting part 120 is secured
to the housing 21 by screws screwed into the screw
holes. Some of the tabs 129 extend the back face 121a
of body 121 and others extend the front face 121b of the
body 121. The tabs 129 are formed about the second
axis Z, with equal heights and in symmetrical relation
with each other to make fastening to the housing 21
more efficient and secure. This is described in greater
detail below.
[0045] A cam surface C with a varying height is pro-
vided around the annular rib 122 to detecting the posi-
tion of the rotor 150 relative to the stator 110. Referring
to Figures 8 and 9, the cam surface C includes an op-
erating surface C1 which has substantially the same
height as the annular rib 122, a non-contact surface C2
which is lower than the operating surface C1 and an in-
clined surfaces C3 connecting the ends of the operating
surface C1 to corresponding ends of the non-contact
surface C2. The operating surface C1 faces the circular
wall 114 of the stator 110. Accordingly, as cam pins 173,
174 protrude through the sensing holes 114a, 114b of
the circular wall 114, the cam pins 173, 174 are pushed
backward by contact with the operating surface C1. Be-
cause the non-contact surface C2 is lower than the op-
erating surface C1, the cam pins 173, 174 are not in con-
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tact with the non-contact surface C2. The inclined sur-
faces C3 guide the cam pins 173, 174 into their retracted
positions as the rotor 150 is turned. The angular length
of the operating surface about axis Z is less than the
angular separation of the cam pins 173, 174 about the
axis Z. Consequently, at most only one of the cam pins
173, 174 can be pressed by the operating surface C1 at
any time. Accordingly, the length of the operating sur-
face C1 determines the angular ranges during which
each of the first and second image sensor 23, 25 are
active, the cam pins 173, 174 being associated with re-
spective image sensor 23, 25.
[0046] As shown in Figure 8, the contact plate 130 fits
around the annular rib 122 and has the same or smaller
diameter than the stator 110. An axial protrusion 132
projects from the circumferential margin of the contact
plate 130 towards the stator 110.
[0047] Referring to Figure 11, the axial protrusion 132
is formed at the extreme edge of the contact plate 130.
Movement of the axial protrusion 132 is blocked in the
radial protrusion 112 to set the limit the rotational move-
ment range of the housing 21 with respect to the body
10. In this embodiment of the present invention, the
combined angular length of the radial and axial protru-
sions 112, 132 is approximately 90°, which limits rota-
tional movement of the housing 21 to a range of 270°.
The radial and axial protrusions 112, 132 each have an
angular length of approximately 45°.
[0048] The plate spring 140 is made of metal and can
be compressed and decompressed in the direction of
the axis Z, to urge the contact plate 130 toward the stator
110. The stator 110 in its normal state is inhibited from
rotating with respect to the rotor 150 and can only be
rotated by application of a force over a predetermined
threshold.
[0049] Preferred angular positions of pivot 30 are de-
fined by a ring 191 having a circumferential array of
holes 191a and a plurality of balls 193 similarly arrayed
in the contact plate 130. In each preferred position, each
of the balls 193 is received in a respective one of the
holes 191a. The ring 191 is made of metal.
[0050] As shown in Figure 12, the depressions 191a
are angularly spaced by approximately 45°. According-
ly, as the ring 191 is rotated, the balls 193 repeatedly
click into and out of the holes 191a. The ring 191 further
includes a circular guide groove 191b connecting the
holes 191a. More specifically, the guide groove 191b
forms a track along which the click balls 193 roll between
the holes 191a. The guide groove 191b is shallower than
the holes 191a.
[0051] Referring to Figure 7, the ring 191 is secured
in the circular wall 114 and seated on the step 113 of the
stator 110. The ring 1191 and the circular wall 114 are
respectively provided with a locating elements to set
their relative positions and secure the click plate 191
with respect to the circular wall 114. The locating ele-
ments includes a plurality of positioning notches 114c,
formed in the outer face of the circular wall 114, and a

plurality of complementary tabs 191c, formed on the in-
ner circumference of the ring 191. The positioning
notches 114c and the positioning tabs 191c are formed
at irregular intervals. Because the positions of the holes
191a are determined during the initial connection of the
click plate 191 with respect to the stator 110, the 'click-
ing' occurs at predetermined positions. For example,
positioning can be made properly with respect to the
cam pins 173, 174 so that clicking can occur in every
on/off switching of modes between DVC and DSC
modes.
[0052] The click balls 193 are made of metal. As
shown in Figure 13, the click balls 193 protrude from a
surface of the contact plate 130 for rolling motion. To
accomplish the rolling motion, click ball recesses 134
are formed in the surface of the contact plate 130 with
a radius greater than that of the click balls 193. Accord-
ingly, the click balls 193 can be seated with their centres
of gravity G stably positioned in the respective click ball
recesses 134. Therefore, the click balls 193 are not eas-
ily dislodged from the click ball recesses 134. Prefera-
bly, lubricating oil is applied to the click ball recesses
134. Each click ball recess 134 includes a spherical sur-
face 134a in which the click ball 193 is closely seated.
An upright cylindrical surface 134b is formed at the entry
part of the click ball recess 134. Due to this structure,
the click balls 193 can be easily inserted in the click ball
recesses 134.
[0053] As shown in Figure 11, the click balls 193 are
arranged around the axis Z and along a surface of the
contact plate 130 at intervals of approximately 45°. The
click balls 193 are not arranged on the contact plate 130
where the fixing notches 133 are formed.
[0054] In order to make sure that the clicking occurs
in the correct positions, clicking locating elements are
provided to the stator 110, the mounting part 120 and
the contact plate 130, respectively. The clicking locating
elements include positioning slits 110e, 120e, 130e
formed in the respective outer circumferences of the fix-
ing plate 110, the mounting part 120 and the contact
plate 130. When the clicking locating elements are as-
sembled, as shown in Figure 8, the mounting part 120
and the contact plate 130 are first assembled with each
other, with the mounting body slit 120e and contact plate
slit 130e being aligned with each other and the plate
spring 140 being interposed therebetween. The stator
110 is then placed in contact with the contact plate 130
and with the mounting body slit 120e, and the contact
plate slit 130e is aligned with the fixing bracket slit 110e.
Accordingly, the respective click balls 193 and the click
holes 191a are docked in the intended positions, where-
by the clicking action can occur. The cam pins 173, 174
of the sensing unit 170 (described in greater detail be-
low) and the cam surface C can also be made to align
with each other in assembly process.
[0055] The sensing unit 170 is provided on the stator
110 and/or the rotor 150 to sense the angular position
of the rotor 150 with respect to the stator 110. Accord-
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ingly, the above-mentioned 'DSC mode' is determined
based on a signal from the sensing unit 170. The sens-
ing unit 170 includes an elastic piece 171 disposed on
the back face 111c of the body 111 of the stator 110, a
pair of cam pins 173, 174, disposed at opposite ends
171a, 171b of the elastic piece 171, and a pair of switch-
es 175, 176 associated with the cam pins 173, 174.
[0056] The elastic piece 171 is preferably made of a
metal material, and is inserted in the third receiving re-
cess 117c of the front face 111a of the body 111. The
elastic piece 171 is secured onto the bottom of the third
receiving recess 117c, approximately at the middle por-
tion thereof by proper fasteners such as screws. Both
ends 171a, 171b of the elastic piece 171 remain as free
ends to allow for elastic deformation and recovery.
[0057] Referring to Figure 7, the cam pins 173, 174
are supported at opposite ends 171a, 171b of the elastic
piece 171 and protrude towards the front face 111a of
the body 111 through the sensing holes 114a, 114b
formed in the body 111. The cam pins 173, 174 are po-
sitioned to protrude through the section of the circular
wall 114 having the sensing holes 114a, 114b therein
and thus face the cam surface C of the mounting part
120. Accordingly, if either of the cam pins 173, 174 con-
tacts the operating surface C1 of the cam surface C dur-
ing rotation of the mounting part 120, the contacting cam
pin 173, 174 is pushed backward, elastically deforming
one end of the elastic piece 171 and thereby closing the
corresponding switch 175, 176 to generate a signal.
[0058] The pair of switches 175, 176 are arranged at
opposite ends 171a, 171b of the elastic piece 171. The
switches 175, 176 are supported by the signal cable
220, which is mounted in the fourth receiving recess
117d. In one embodiment of the present invention, the
signal cable 220 is a flexible flexprint cable (FPC), sup-
porting the switches 175, 176, and also connecting the
switches 175, 176 to the main circuit board 16 of the
body 10. The signal cable 220 is also mounted in the
fourth receiving recess 117d by suitable fasteners, such
as screws.
[0059] The signal delivery unit 180 electrically con-
nects a first member with a second member, which is
rotatably disposed with respect to the first member, to
enable transmission of signals between the first element
and the second element. In one embodiment of the
present invention, the body 10 is the first member and
the camera system 20 is the second member.
[0060] The signal delivery unit (cable bundle) 180 is
a cable bundle having a plurality of signal cables therein
and as shown in Figure 14, the signal delivery unit 180
includes a first, second and third signal cables 181, 183,
184 of different lengths. The cable bundle 180 includes
a winding portion 180a, where the first, the second and
the third signal cables 181, 183, 184 are stacked, and
first and second extensions 180b, 180c (shown in Fig.
16) extending in parallel to the axis Z of the winding por-
tion 180a and to both sides. The cable bundle 180 fur-
ther includes a first branch 180d (Fig. 16) extending from

the first extension 180b with respect to the signal cables
181, 183, 185, a second branch 180e extending from
the second extension 180c with respect to the respec-
tive signal cables 181, 183, 185, and first and second
connectors T1, T2 respectively supported on the first
and the second branches 180d, 180e.
[0061] The number of windings that can be made in
the winding portion 180a is preferably and approximate-
ly 3.5 times, and the winding portion 180a is disposed
in the pivot 30 in a releasable and rewindable manner
for a predetermined angle. The winding portion 180a al-
lows relative rotation of the rotor 150 through approxi-
mately 270° with respect to the stator 110. The winding
portion 180a is received in the circular recess 116 of the
stator 110 and in the annular trough 126 of the mounting
part 120. When the winding portion 180a is wound, a
hole 180f (shown in Figure 16) for the collars 115, 125
is left in the centre thereof.
[0062] Referring to Figures 15 and 16, the signal ca-
bles 181, 183, 185 are stacked and then the winding
portion 180a is wound, preferably, through 3.5 turns. Ac-
cordingly, the innermost straight portion of the first signal
cable 181, i.e., the first straight portion 181a is the short-
est, followed by the interposed (or second) straight por-
tion 183a and then the outermost (or third) straight por-
tion 185a respectively. When the first, second and third
straight portions 181a, 183a, 185a are stacked, the two
corners n1, n2 of the respective straight portions 181a,
183a, 185a are aligned with one another. The 'corners'
denote the bent areas of the straight portions 181a,
183a, 185a which are bent to 90° with respect to the
second axis Z. The corners can also be referred to as
"bent portions". After the signal cables 181, 183, 184
are wound approximately 3.5 turns, the winding portion
180a is spiral shaped with a hollow space (180F) de-
fined therein. Figure 15 is a plan view illustrating the re-
spective signal cables 181, 183, 185 being turned up-
side down from the state shown in Figure 14.
[0063] As shown in Figure 21, the first extension 180b
is inserted into the body 10 through the through hole
116a of the stator 110. The first extension 180b as in-
serted is then bent as indicated by the phantom line ap-
proximately to 90° at the bending portion n1 so as to be
substantially perpendicular to the second axis Z and al-
so to be in close contact with the first receiving recess
117a. The first extension 180b includes the first exten-
sions 181b, 183b, 185b nesting on one another, which
are bent at the first bending portion n1 of the signal ca-
bles 181, 183, 185 at an angle of approximately 90°.
The first extensions 181b, 183b, 185b of the signal ca-
bles 181, 183, 185 are formed in the same length and
width.
[0064] The first branched portion 180d branches from
the first extension 180b and comprises branches formed
by respective signal cables 181, 183, 185. The first
branched portion 180d includes first end connections
181d, 183d, 185d, which support the contacts of the first
connector T1 on their ends, and first split-extensions
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181c, 183c, 185c for connecting the first end connec-
tions 181d, 183d, 185d with the first extensions 181b,
183b, 185b. The first end connections 181b, 183b, 185b
are substantially parallel to the rotational axis Z. The first
end connections 181d, 183d, 185d are connected to the
main circuit board 16 in the body 10. In order to connect
the first end connections 181d, 183d, 185d to the first
extensions 181b, 183b, 185c correctly, the first split ex-
tensions 181c, 183c, 185c extend from the first exten-
sions 181b, 183b, 185b by different amounts and sub-
stantially parallel to axis Y perpendicular to axis Z.
[0065] The second extension 180c extends substan-
tially parallel to the first extension 180b, but in the op-
posite direction and enters into the housing 21 through
the aperture 126a of the mounting part 120 (see Figure
22). The second extension 180c is shorter than the first
extension 180b. This is because the sub circuit board
26 is directly assembled to the mounting part 120. The
sub circuit board 26 is smaller than the main circuit
board 16. Accordingly, the second extension 180c is
shorter than the first extension 180b and is bent approx-
imately 90° immediately after the first extension 180b
passes out of the aperture 126a so that the first exten-
sion 180b can contact the sub circuit board 26.
[0066] As shown in Figure 15, the second extension
180c includes second extensions 181e, 183e, 185e of
respective signal cables 181, 183, 185 which are
stacked on one another and bent from the second bend-
ing portion n2 by approximately 90°. The second exten-
sions 181e, 183e, 185e have the same length in the sec-
ond axis Z.
[0067] The second branched portion 180e branches
from the second extensions 181e, 183e, 185e of the re-
spective signal cables 181, 183, 185. The second
branch 180e includes second end connections 181g,
183g, 185g, parallel with the first end connections 181d,
183d, 185d, and second split extensions 181f, 183f,
185f for connecting the second end connections 181g,
183g, 185g and the second extensions 181e, 183e,
185e. The second extensions 181g, 183g, 185g have
the same length and are connected to the sub circuit
board 26 in the camera system 20.
[0068] The second split extensions 181f, 183f, 185f
extend from the second extensions 181e, 183e, 185e
by different amounts and in a direction perpendicular to
the second axis Z to connect to the second connections
181g 183g, 185g.
[0069] The first connector T1 by the first end connec-
tions 181d, 183d, 185d. When the cable bundle 180 is
assembled, the first connector T1 is arranged substan-
tially perpendicular with respect to the axis Y. The first
connector T1 is electrically connected to the main circuit
board 16.
[0070] The second connector T2 is provided by the
second end connection 181g, 183g, 185g. The second
connector T2 are arranged substantially perpendicular
to the axis Y and electrically connected to the sub circuit
board 26. The first and the second connectors T1, T2

face the same direction.
[0071] The signal cables 181, 183, 185 constructed
as described above are preferably flexprint cables
(FPC) which have signal lines on both sides. For exam-
ple, 20 signal lines are provided one each of the signal
cables 181, 183, 185 so that image signals captured by
the image sensors 23, 25 can be transmitted through
the signal lines.
[0072] One of the signal cables 181, 183, 185 is thick-
er than the others. For example, as shown in Figure 20,
the third signal cable 185 is thicker than the other signal
cables 181, 183. To make the third signal cable 185
thicker than the others, coating layers d1, d2 are provid-
ed to both sides of the third signal cable 185. The ma-
terial used for the coating layers d1, d2 is a material that
is effective to substantially block the interference. For
example, d1 and d2 can be made up of a plastic shielding
material, such as PVC or metal foil. Accordingly, cross-
talk is reduced.
[0073] The thickest signal cable 185 is used to trans-
mit the DVC signal, i.e. moving image signals.
[0074] Referring again to Figure 14, first reinforce-
ment members 187a, 187b, 187c are provided on the
bending portions n1, n2 of the respective signal cables
181, 183, 185. The first reinforcement members 187a,
187b, 187c are slimmer in thickness than the signal ca-
bles 181, 183, 185, and can be joined by a chemical
bond (i.e., glue). The first reinforcement members 187a,
187b, 187c can be a film made of PVC. The reinforce-
ment members 187a, 187b, 187c can be provided to one
or both of the bending portions n1, n2 of the signal ca-
bles 181, 183, 185. The first reinforcement members
187a, 187b, 187c prevent the first bending portions n1,
n2 from deformation and breakage, and also from peel-
ing off by the friction from the contact with the pivot 30.
[0075] Each signal cable 181, 183, 185 has a thick-
ness ranging from at or about 0.15mm to about 0.24mm.
Each first reinforcement member has a thickness from
at or about 0.12mm to at or about 0.13mm. The first and
the second signal cables 181, 183 can have a thickness
from at or about 0.15mm to at or about 0.17mm, while
the third signal cable 185 can have a thickness from at
or about 0.22mm to at or about 0.24mm.
[0076] Second reinforcement members 188a, 188b,
188c are provided at both ends of the respective signal
cables 181, 183, 185. The second reinforcement mem-
bers 188a, 188b, 188c are provided opposite the con-
nectors T1, T2. By use the second reinforcement mem-
bers 188a, 188b, 188c, connections between the con-
nectors T1, T2 and the signal lines are secured and both
ends of the signal cables 181, 183, 185 are protected
against deformation. Preferably, the second reinforce-
ment members 188a, 188b, 188c are made of a material
such as a PVC and are thicker than the signal cables
181, 183, 185, preferably having a thickness from at or
about 0.4mm to at or about 0.5mm.
[0077] As shown in Figure 21, there is a fastening unit
to fasten the signal delivery unit 180, the stator 110 and
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the rotor 150 to the housing 21 and to the body 10. Re-
ferring to Figures 23 and 24, the fastening unit includes
a first fastening unit 40 to fasten the assembled pivot 30
to the housing 21. The first fastening unit 40 includes a
holder 41 protruding from the circumference of the hole
21a of the housing 21 and supporting bosses 43 provid-
ed among the holders 41. The holders 41 are created
on the circumference of the hinge hole 21a which is cut
and made to protrude. The holders 41 have screw holes
41a therein. The tabs 129 are fastened with the screw
holes 41a of the holders 41, thus setting the relative po-
sitions of the various components. The holder 41 and
the tabs 129 are fastened with each other by the screws
(S). As the mounting part 120 is turned to the right from
a state wherein the tabs 129 and the holders 41 are in
proximity with each other (Figure 23), the tabs 129 are
inserted and thus aligned with the holders 41 (Figure
25). The tabs 129 and the holders 41 are fastened by
the screws (S). The tabs 129 are at the same height as
the first surface 121a of the mounting part 120 and the
holders 41 are provided in a symmetrical fashion with
respect to the second axis Z.
[0078] The supporting bosses 43 protrudes from the
inner surface of the housing 21 and has a screw hole
43a therein. The tabs 129 are fastened to the supporting
bosses 43 by the screws (S).
[0079] As shown in Figure 26, the fastening unit fur-
ther includes a second fastening unit 50 to fasten the
pivot 30 to the body 10. Referring now to Figure 27, the
second fastening unit 50 includes a first and a second
supporting brackets 51, 53. The first supporting bracket
51 is partially inserted in the first connecting groove
118a (see Figure 4) which is formed in the outer circum-
ference of the stator 110 and then fastened to the inner
wall of the main body 11. The second supporting bracket
53 is inserted in the second connecting groove 118b
(see Figure 4) opposite to the first connecting groove
118a and then fastened to the stator 110 and the main
body 11 by the screws (S).
[0080] A description of the assembly process for a
camera constructed as described above will now be giv-
en. Generally, the assembly process can be divided into
assembling the pivot 30, assembling of the assembled
pivot 30 with the housing 21 and then assembling of the
body 10 with the pivot 30 and housing 21.
[0081] The assembly process for the pivot 30 will first
be described. As shown in Figure 7, the ring 191 is in-
serted into the circular wall 114 of the stator 110. The
positioning tabs 191c of the ring 191 are aligned with
the positioning notches 114c of the stator 110. As a re-
sult, the ring 191 is securely connected with the stator
110. However, prior to aligning the positioning tabs 151c
of the ring 191 with the positioning notches 114c of the
stator 110, the sensing unit 170 has already to have
been fastened to the stator 110.
[0082] Next, as shown in Figure 8, the rotor 150 is as-
sembled. To assemble the rotor 150, the plate spring
140 and then the contact plate 130 are inserted in the

mounting part 120. The plate spring 140 and the fixing
holes 133, 143 of the contact plate 130 are then inserted
over the projections 123 of the mounting part 120. As a
result, the plate spring 140 and the contact plate 130
are secured in a predetermined position with respect to
the mounting part 120 and can be rotated together. The
mounting part 120 and the contact plate 130 are assem-
bled such that the positioning grooves 120e, 130e are
aligned with one another. Prior to beginning the assem-
bly process of rotor 150, the click balls 193 have already
to have been assembled in the contact plate 130.
[0083] After the rotor 150 has been assembled, the
signal delivery unit 180 is assembled to the rotor 150,
as shown in Figure 10. The winding portion 180a of the
signal delivery unit 180 is received in the annular trough
126 of the mounting part 120, with the second exten-
sions 180b and the second end connections 180e being
passed through the aperture 126a of the mounting part
120. In winding the signal delivery unit 180, as shown
in Figure 15, the straight portions 181a, 183a, 185a of
the signal cables 181, 183, 185 are stacked on one an-
other. The bending portions n2 of the respective signal
cables 181, 183, 185 are aligned with one another
(which is a slightly different configuration than what is
shown in FIG 15) and, as shown in Figure 16, the signal
delivery unit 180 is wound to a predetermined inner di-
ameter. The wound signal delivery unit 180 is then half-
assembled to the mounting part 120.
[0084] The stator 110, after being assembled with the
ring 191, is then assembled to the rotor 150 which has
been assembled with the signal delivery unit 180. The
assembly is performed with the positioning slits 110e of
the stator 110 being aligned with the hinge bracket slit
120e and contact plate slit 130e. Next, as shown in Fig-
ure 21, with the first extension 180b and the first con-
nection 180d of the signal delivery unit 180 having been
passed through the passing hole 116a, the shaft 160 is
passed through the stator 110 and the rotor 150 fixed
by the washer 162, so that the stator 110 and the rotor
150 are tightly assembled with each other under a pre-
determined pressure.
[0085] As shown in Figure 22, the sub circuit board
26 is assembled to the pivot 30 as described above. The
supporting bosses 128a of the mounting part 120 are
on the aligning ribs 128b in tight contact, and the sub
circuit board 26 is assembled with screws. Next, the sec-
ond extension 180c that is exposed through the second
surface 121b of the mounting part 120 is bent approxi-
mately 90° so as to directly connect the second connec-
tions 180e to the sub circuit board 26.
[0086] As shown in Figure 23, the pivot 30 is assem-
bled so that the pivot 30 passes through the hinge hole
21 a from within the housing 21. Next, the fastening units
129 of the mounting part 120 are positioned in proximity
to the holders 41 of the housing 21 and the mounting
part 120 is brought in tight contact with the inner wall of
the housing 21. Then, the pivot 30 is turned to the right.
As a result, and as shown in Figures 24 and 25, the fas-
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tening units 129 are overlain with the holders 41 and the
supporting bosses 43. By fastening the fastening units
129 to the holders 41 and the supporting bosses 43 with
screws, the pivot bracket of the pivot 30 is fastened to
the housing 21. In order to minimize the complexity of
discussing the assembling process, the sub circuit
board 26 and the signal delivery unit 180 are omitted
from Figures 23 and 25.
[0087] When the pivot 30 and the housing 21 have
been assembled together, some components, including
the first and the image sensors 23, 25, are mounted in
the housing 21 and are connected to the second sub
circuit board 26. The signal delivery unit 210 is passed
through the hollow space of the shaft 160 to connect
with the components mounted in the housing 21.
[0088] After the housing 21 with the pivot 30 connect-
ed thereto is completely assembled, i.e., when the cam-
era system 20 is completely assembled, and optical ar-
rangement and required tests of the image sensors 23,
25 are completed, the body 10 is connected to the hous-
ing 21 by using the pivot 30.
[0089] First, as shown in Figure 26, the stator 110 of
the hinge unit 30 and the contact plate 130 are passed
through the pivot hole 11a of the main body 11. Then,
as shown in Figure 27, the supporting brackets 51, 53
are inserted in the connecting grooves 118a, 118b in the
outer circumference of the stator 110, and fastened by
the screws. Accordingly, the stator 110 is fastened to the
main body 11, and as a result, the housing 21 is pivot-
ably connected to the main body 11. As described
above, by completing the assembly of the body 10 with
the pivot 30 later using separate supporting brackets 51,
53, removal of the camera unit 20 and the body 10 be-
comes easier. Accordingly, disassembling and assem-
bling, for such purposes as repair, becomes easier.
[0090] The first extension 180b of the signal delivery
unit 180 is bent approximately 90° to create a tight con-
tact with the first receiving recess 117b. The signal de-
livery member 210 is also bent approximately to 90° to
create a tight contact with the second receiving recess
117b. Next, the signal cables 220 on which the switches
175, 176 are supported are received in the fourth receiv-
ing recess 117d and assembled by some screws. Ac-
cordingly, the signal delivery unit 210 in the second re-
ceiving recess 117b is brought into tight contact by the
signal cable 220 and is thus secured in place. The signal
delivery unit 180, the signal delivery member 210, and
the signal cables 220 are electrically connected with the
main circuit board 16 and other components. Further-
more, by accommodating the signal delivery unit 180,
the signal delivery member and the signal cables 210,
220 in the plurality of receiving recesses 117a, 117b,
117d formed in the front face 111a in close contact, the
overall volume of the hinge unit 30 can be reduced. This
also allows the interval with the main circuit board 26 to
be reduced. As a result, the camera can be made of
compact size.
[0091] After assembling the pivot 30 and the main

body 11, the whole assembly process is finally complet-
ed as the various components such as moving deck 12,
are assembled in the corresponding position of the main
body 11 and the sub body 13, respectively.
[0092] With the camera using the signal delivery unit
according to a preferred embodiment of the present in-
vention, the housing 21 is rotatably connected with the
body 10 by use of the pivot 30 which is capable of de-
tecting the rotation of the housing 21 with respect to the
body 10. Therefore, according to the relative position of
the rotating housing 21, a signal for the selection of DSC
mode or DVC mode is transmitted and received be-
tween the housing 21 and the body 10. This is enabled
by assembling the signal delivery unit 180 having a plu-
rality of signal cables 181, 183, 185 to rotate integrally
with the pivot 30.
[0093] Furthermore, as the click force providing unit
is provided to the pivot 30, the user can feel the 'clicking'
during the rotation of the housing 21 at every predeter-
mined angle. Thus, the user can know and decide the
range of the housing rotation.
[0094] Although the click force providing unit includes
the click balls 193 provided to the contact plate 130, and
the ring 191 is secured in a predetermined position with
respect to the stator 110, this is but one configuration
embodiment and should not be considered as limiting.
Various other alternatives are possible. For example,
and although not shown in the drawings, the position of
the click balls 193 and the ring 191 can be swapped.
Alternatively, the ring 191 can be omitted and the click
holes formed in the front face 110a of the stator 110 to
correspond to the click balls 193.
[0095] With the signal delivery unit, the hinge appara-
tus and the camera according to the present invention
as described above, the camera system is rotatably in-
stalled with respect to the body, while the DSC mode
and the DVC mode can be selectively shifted (and de-
termined) according to the rotational position of the cam-
era system.
[0096] More specifically, through the use of the sens-
ing unit provided to the hinge apparatus to detect the
rotational position of the housing, the mode can be pre-
cisely detected. Further, because the signal delivery unit
is installed to rotate together with the hinge apparatus
within a predetermined angle, not only can the video sig-
nals captured by the camera units be transmitted and
received between the body and the housing through the
lines, but also various other electric signals.
[0097] Furthermore, because disassembling and as-
sembling of the hinge apparatus, the housing, and the
body become easier, maintenance and repairs are eas-
ier to perform, and improve as a result.
[0098] Although a few preferred embodiments of the
present invention have been described, it will be under-
stood by those skilled in the art that the present invention
should not be limited to the described preferred embod-
iments, but various changes and modifications can be
made within the spirit and scope of the present invention
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as defined by the appended claims.

Claims

1. A pivot device comprising first and second mem-
bers (110, 150) mounted on a common shaft (160)
for relative rotary motion, characterised by posi-
tion sensing means (C, 171, 175, 176) for generat-
ing an electrical signal indicating the relative posi-
tions of said members.

2. A device according to claim 1, wherein the position
sensing means (C, 171, 175, 176) comprises a cam
surface (C) projecting towards the first member
(110) from the second member (150) and switch
means (175, 176) operated by first and second cam
follower means (171a, 171b), carried by the first
member (110) and arranged for be selectively dis-
placed by the cam surface (C) according to the rel-
ative angular positions of the first and second mem-
bers (110, 150).

3. A device according to claim 2, wherein the cam fol-
lower means (171a, 171b) are located at the same
radius with respect to the axis of rotation of the pivot
device and are angularly separated by an angular
distance greater that the angular extent of the cam
surface (C) at said radius.

4. A device according to claim 1, 2 or 3, wherein one
of said members (110, 150) has a radial projection
(112) and the other of said members (110, 150) has
an axial projection (132), said projections being
configured to contact each other so as to set the
limits of the achievable range of relative angular po-
sitions of said members (110, 150).

5. A device according to any preceding claim, includ-
ing a signal line (180) passing from through the pivot
device, wherein an intermediate portion (180a) of
the signal line (180) is coiled about the shaft (160)
in a space (116, 126) defined within said members
(110, 150).

6. A hinge apparatus for rotatably connecting a hous-
ing with respect to a main body of an image photo-
graphing apparatus providing rotation of the hous-
ing in a predetermined rotation range, wherein the
hinge apparatus comprises:

a fixing bracket secured to the main body;
a hinge unit secured to the housing, and con-
nected to the fixing bracket to be reciprocating-
ly rotatable within a predetermined angle;
a shaft member for rotatably connecting the
hinge unit and the fixing bracket so that the
hinge unit and the fixing bracket can rotate with

respect to each other; and
a sensing unit disposed on at least one of the
hinge unit and the fixing bracket to sense the
relative rotational range of the hinge unit with
respect to the fixing bracket.

7. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 6,
wherein the fixing bracket comprises:

a body having a first surface;
a first locking protrusion protruding from the
first surface of the body for restricting the rota-
tional movement of the hinge unit when the first
locking protrusion is rotated with respect to the
hinge unit.

8. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 6,
wherein the fixing bracket further comprises:

a first rib protruding from the first surface at a
radial distance different from that at which the
first locking protrusion protrudes; and
a second rib protruding from the first rib, where-
in said first and second rib being arranged to
couple said fixing bracket to said hinge unit.

9. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 6,
wherein the fixing bracket further comprises:

a shaft hole for receiving the shaft member for
rotatably connecting the hinge unit and the fix-
ing bracket so that the hinge unit and the fixing
bracket can rotate with respect to each other.

10. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 6,
wherein the fixing bracket further comprises:

a pair of sensing holes for detection by the
sensing unit to enable the sensing unit to sense
the relative rotational range of the hinge unit
with respect to the fixing bracket.

11. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 10,
wherein the pair of sensing holes are formed at pre-
determined distances from each other, and at a pre-
determined distance from the first axis.

12. The hinge apparatus for rotatably connecting a
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housing with respect to a main body of an image
photographing apparatus according to claim 7,
wherein the first locking protrusion is provided at an
outer position of the first surface of the body, and is
formed at approximately 45° with respect to a first
axis direction through the center of the hinge appa-
ratus.

13. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 6,
wherein the hinge unit comprises:

a hinge bracket fixed onto the housing;
a contact plate connected with the hinge brack-
et; and
a plate spring disposed between the hinge
bracket and the contact plate for urging the con-
tact plate toward the fixing bracket.

14. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 13,
wherein the hinge bracket comprises:

a body, comprising a first surface, a shaft hole
for receiving the shaft member and an annular
rib protruding from the first surface.

15. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 14,
wherein the annular rib comprises:

a cam surface, with a variable height, provided
to an upper end of the annular rib along the cir-
cumference of the annular rib, for detecting a
movement range of the fixing bracket that ro-
tates.

16. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 15,
wherein the cam surface comprises:

an operating surface formed by a first predeter-
mined length at the substantially the same
height as the annular rib, wherein the operating
surface faces the second rib of the fixing brack-
et in contact therewith;
a non-contact surface formed on a lower plane
than the operating surface with a second pre-
determined length; and
an inclined surface connecting the operating
surface and the non-contact surface.

17. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image

photographing apparatus according to claim 6,
wherein the sensing unit comprises:

a substantially elastic piece;
a pair of cam pins disposed on both ends of the
elastic piece for sensing the relative rotational
range of the hinge unit with respect to the fixing
bracket; and
a pair of switches provided to the positions cor-
responding to the cam pins for providing a sig-
nal indicating an operating mode of the image
photographing apparatus.

18. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 17,
wherein the elastic piece includes metal.

19. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 17,
wherein the cam pins are positioned to protrude
through sensing holes disposed in the fixing brack-
et.

20. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 6, fur-
ther comprising:

a click force providing unit disposed between
the fixing bracket and the contact plate for pro-
viding a predetermined indication at predeter-
mined intervals during the rotation of the hous-
ing with respect to the body.

21. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 20,
wherein the click force providing unit comprises:

a click plate connected to the fixing bracket;
and
at least one click ball arranged between the
click plate and the contact plate for providing
the predetermined indication.

22. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 21,
wherein the click plate further comprises:

a plurality of click balls.

23. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 21,
wherein the click plate includes metal.
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24. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 21,
wherein the click plate further comprises:

a plurality of click holes formed at predeter-
mined angles with respect to the first axis.

25. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 24,
wherein the predetermined angles are arranged in
intervals of approximately 45°.

26. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 16,
wherein the click plate further comprises:

a guide groove for guiding the click balls to roll
between the click holes.

27. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 6, fur-
ther comprising:

a pair of sensor holes disposed within the fixing
bracket;
a cam surface comprising an operating surface,
a non-contact surface and an inclined surface ,
the cam surface located on the hinge unit; and
an elastic piece comprising a pair of cam pins
disposed to protrude through the pair of sensor
holes, and a pair of switches disposed to con-
tact the pair of cam pins;

wherein as the cam pins protrude through the
sensing holes, the cam pins are pushed backwards
by contact with the operating surface to contact one
of the pair of switches due to the operating surface
being formed of a third predetermined length in con-
sideration of the interval between the cam pins such
that only one of the cam pins can be contacted by
the operating surface, and an operating mode of the
image photographing apparatus is determined by
which cam pin contacts the operating surface and
is pushed back to contact one of the pair of switch-
es.

28. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 6,
wherein:

the image photographing apparatus comprises
a first camera unit and a second camera unit;
and

the fixing bracket, the hinge unit, and the shaft
member for allowing rotational movement be-
tween the first and second camera unit.

29. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 28,
wherein the first camera unit is a digital still camera,
and the second camera unit is a digital video cam-
era.

30. The hinge apparatus for rotatably connecting a
housing with respect to a main body of an image
photographing apparatus according to claim 28,
wherein the sensing unit determines one of a first
operating mode that indicates a digital still camera
mode, and a second operating mode that indicates
a digital video camera mode.

23 24



EP 1 473 929 A2

14



EP 1 473 929 A2

15



EP 1 473 929 A2

16



EP 1 473 929 A2

17



EP 1 473 929 A2

18



EP 1 473 929 A2

19



EP 1 473 929 A2

20



EP 1 473 929 A2

21



EP 1 473 929 A2

22



EP 1 473 929 A2

23



EP 1 473 929 A2

24



EP 1 473 929 A2

25



EP 1 473 929 A2

26



EP 1 473 929 A2

27



EP 1 473 929 A2

28



EP 1 473 929 A2

29



EP 1 473 929 A2

30


	bibliography
	description
	claims
	drawings

