-1 DESCRI PTI'ON Pi vot Hi nge Mechani sm and | magi ng

Devi ce Technical Field The present invention rel ates
to a pivot hinge nechanismfor supporting a main body
and pivotable unit pivotably in relation to each ot her
and an i magi ng device wusing such a pivot hinge
mechanismto install a grip unit to the main body to
be pivotable in relation té-the latter. This
application clains the priority of the Japanese Patent
Application No. 2004-DESZRAPINONNo. 2004-016279 fil ed
in the Japanese Patent O fice on January 23, 2004,
the entireties of which are incorporated by reference
herei n. Background Art The imagi ng devices such as a

digital sti el j C ...l C. are
desi gned m?goggﬁpﬁggy %@h‘%ﬁﬁé‘g@g&@%@ﬁg bei ng
integrated in the body of the devices. Since shooting
is made with the imging device itself being held, a
sh f the imaging device will make it difficult to
Technw&?ae?qlﬁe i magi ng device or a shooting position or
ngle will make it difficult to nmake the shooting from
ESRISBETY 1RYRILON Xgiatehasa prvelbinge mechaniswaen SpPRYTGieg® main
to install the grip unit to be held by the user
body gnd pivatable uait @h‘é)tﬂgkvemmel&ﬂametodach othereind dnoisyaging device
. pivot hinge nechanismso that the angular position of
using suwh ypivet hinge machatismitorinstall tahgripranit td doymaimbody to be
arbitrarily be -2-
pivotable in relation to the latter.

This application claims the priority of the Japanese Patent Application No.
2004-016276 and No. 2004-016279 filed in the Japanese Patent Office on January 23,
2004, the entireties of which are incorporated by reference herein.

Background Art

The imaging devices such as a digital still camera, digital video camera, etc. are
designed more compact with all the functions being integrated in the body of the
devices. Since shooting is made with the imaging device itself being held, a shape of
the imaging device will make it difficult to hold the imaging device or a shooting
- position or angle will make it difficult to make the shooting from a stable angle.

On this account, it has been proposed to install the grip unit to be held by the

user pivotably to the lateral side of the main body with a pivot hinge mechanism so

that the angular position of the grip unit in relation to the main body can arbitrarily be




changed correspondingly to a shooting position or
angle. Note that between the main body and grip unit,
a harness (wiring) is routed through an opening
formed in the pivot hinge nechanism There has been
proposed a pivot hinge nmechanismof this type
constructed as shown in FIG 16. As shown, the pivot
hi nge nmechani sm general | y-ndicated with a reference
nunmeral 200, includes a stationary plate 201 fixed to

changed weirrespodlinglytoat shwtivlgaisititiPof angde. to a grip unit
and a spindle 203 that supports the rotating plate 202
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length greater than a minimum necessary length for the routing that the harness 204

can follow up the pivoting of the grip unit and the harness can easily be routed
between the main body and grip unit. As shown in FIG. 17, the harness 204 is folded
back with the excess portion 204a being laid between the stationary and rotating
plates 201 and 202, while being routed at one-end side thereof through the opening
205 in the stationary plate 201 to the main body and at the other-end side thereof
through the opening 206 in the rotating plate 202 to the grip unit.

In the above conventional pivot hinge mechanism 200, since the folded-back

width of the harness 204 depends upon a gap S formed between the stationary and




-3- rotating plates 201 and 202, it should be snaller
when the gap S is reduced for a reduced thickness of
the entire pivot hinge nmechani sm 200. However, the
reduction of the folded-back width will result in a
reduced bendi ng resistance and reduced degree of
freedomof routing of the flexible printed circuit
board. Especially, in case-3a doubl e-side flexible
printed circuit board is used as the harness, the
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printed circuit board itself will be broken.

Also, in the imaging device having a pivotable grip unit, the grip unit should be
held stably in an arbitrary angular position in relation to the main body. On this
account, it has been proposed to provide a friction mechanism that will give a friction
to between the main body and grip unit. However, such a friction mechanism will
cause the imaging device to be larger in size and also will interfere with the harness
routed between the main body and grip unit.

Disclosure of the Invention
It is therefore desirable to overcome the above-mentioned drawbacks of the

related art by providing an improved and novel pivot hinge mechanism and imaging




related art by providing an inproved and novel pivot
hi nge nmechani sm and i maging -4 device. It is also
desirable to provide a pivot hinge nmechani sm
permtting to maintain the degree of freedom of the
har ness routed between a main body and pivotable unit
and facilitate the routing of the harness. It is also
desirable to provide a pivo#-hinge nechani smthat can
support the pivotable unit pivotably in relation to a
devicgmi n body and hold the pivotable unit appropriately
and stably in an arbitrary angular position in
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It is also desirable to provided an imaging device in which the grip_ unit can be
held appropriately and stable in an arbitrary angular position in relation to a main
body.

According to the present invention, there is provided a pivot hinge mechanism
supporting a main body and pivotable unit pivotably in relation to each other, the
pivot hinge mechanism including a stationary plate installed to one of the main body
and pivotable unit, rotating plates installed to the other of the main body and pivotable
unit, and a spindle supporting the rotating plates rotatably in relation to the stationary
plate, the stationary and rotating plates having formed therein openings through which

a harness routed between the main body and rotating portion is penetrated, and the

opening in the stationary plate and those in the rotating plates being formed for at




a harness routed between the main body and rotating
portion is penetrated, and the opening in the
stationary plate and those in the rotating plates
being forned for at t -5- least a part thereof to
overl|l ap each other in an angular range in which the
pi votable wunit is pivoted in relation to the main
body. The above pivot hi ngedmechani sm according to the
present invention further includes a first friction
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. .imaging unit and,installed pivotably to one side of
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a pivot hinge mechanism supporting the main body and pivotable unit pivotably in
relation to each other, the pivot hinge mechanism including a stationary plate installed
to one of the main body and pivotable unit,  rotating plates installed to the other of
the main body and pivotable unit, and a spindle supporting the rotating plates
rotatably in relation to the stationary plate, the stationary and rotating plates having
formed therein openings through which a harness routed between the main body and
rotating portion is penetrated, and the opening in the stationary plate and those in the
rotating plates being formed for at least a part thereof to overlap each other in an
angular range in which the pivotable unit is pivoted in relation to the main body.

The above imaging device according to the present invention further includes a

first friction mechanism and second friction mechanism, which give friction to




rotating plates being forned for at |east a part
thereof to overlap each other in an angular range in
whi ch the pivotable unit is pivoted in relation to the
mai n body. The above inmaging device according to the
present invention further includes a first friction
mechani sm and second friction nechanism which give
friction to -6- between the6rotating and stationary
plates at the inner and outer walls thereof. Since he
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degree of freedom of the harness routed between the main body and grip unit can be

maintained and the harness can easily be roﬁted. Also, the imaging device can
designed more compact, and the harness can be prevented from being caught, broken
or discontinued when the grip unit is pivoted in relation to the main body. Especially,
a double-side flexible printed circuit board is usable very effectively as the harness
because the larger number of wires therein will lead to an increased hardness of the
harness itself as compared with the one-side flexible printed circuit board.

The foregoing and other features, aspects and advantages of the present

invention will be come apparent from the following detailed description of the present

invention when taken in conjunction with the accompanying drawings.




because the |arger nunber of wires therein will |ead
to an increased hardness of the harness itself as
conpared with the one-side flexible printed circuit
board. The foregoing and ot her features, aspects and
advant ages of the present invention wll -be cone
apparent fromthe followi ng detail ed description of
the present invention wher7t-aken in conjunction with
t he acconpanyi ng drawi ngs. Brief Description of the
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of the digital video camera with the grip unit being
neis apesEctiyevipwrehbet digial visigootamera withshadisplay panel
~ portion of the digital video camera with a battery
beingwpenedei ng housed. FIG 7 is a perspective view of the
digital video canera with the connecting cord being
FlGudgisc perspéntiveoriewaifahe digifal Fided eamepapivitHeke grip unit being
perspective view of the pivot hinge nmechani sm
pivot@pcordi ng to the present invention.

FIG. 5 is a perspective view of the digital video camera with the grip unit being
opened.

FIG. 6 is a perspective view of the substantial portion of the digital video camera
with a battery unit being housed.

FIG7isa per5pective view of the digital video camera with the connecting cord

being plugged in the connector.

FIG. 8 is an exploded perspective view of the pivot hinge mechanism according
to the present invention.

FIG. 9 is also an exploded perspective view of the substantial portion of the pivot
hinge mechanism.

FIG. 10 is a sectional view of the substantial portion of the pivot hinge
mechanism.

FIG. 11 is a schematic perspective view of the pivot hinge mechanism.




FIG9 is also an expl oded perspective view of the
substantial portion of the pivot hinge nmechanism FIG
10 is a sectional view of the substantial portion of
the pivot hinge nechanism FIG 11 is a schematic
perspective view of the pivot hinge nechanism -8- FIG
12 is a schenmatic plan view of the pivot hinge
mechanism FIG 13 is a sch&matic sectional view of
the pivot hinge mechanism FIG 14 is a plan view of
RIe 1D liexisehemptié plaedvieh sfutht proect ingE niechanistn,
perspective view of the substantial "portion of the

HIGEX8 34 & sBRéMAgd se&i‘c@aybfeub%ﬂfé %991 Yhecta ’;ﬁ%.g s

a perspective view of the conventional “pi vot

i [ SeCT i | .: vi f.the
FTEE T2  Blan V6% 4 e SRR sintbfibodia \0ge 1o )
i.ng Qut the |Inventj,on The present inventjon w
HIE 1% i eipeb ek Bt e sobafutiel Bition £5e Hesthif metnted
. .qi ng nmechani sm and i magi ng device with reference to
circult; g@@ﬁ‘lﬁp ing drawi ngs. The inagi ng device
according to the present invention is, for exanple, a
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hinge mechanism and imaging device with reference to the accompanying drawings.

The imaging device according to the present invention is, for example, a
combination of a camera and digital video tape recorder (will be referred to as "digital
video camera” hereunder) shown in FIGS. 1 and 2. The digital video camera is
generally indicated with a reference numeral 1.  As shown, the digital video camera
1 includes a main body 2, a display panel 3 so installed to one side of the main body 2
_that it can be closed and opened, and-a grip unit 4 installed pivotably to the other side
of the main body 2, opposite to the display panel 3.

The main body 2 includes an imaging unit to capture an image of an object. It
has a protruding lens unit 5 mounted at the front of the main body 2 and whose
imaging lens 5a is exposed to outside.  Also, on the top of the main body 2, there is

provided a flash unit 6 that can be popped up and illuminate a flash lamp in shooting




that it can be closed and opened, and a grip unit 4
installed pivotably to the other side of the main body
2, opposite to the display panel 3. The nain body 2
i ncludes an inmaging unit to capture an i mage of an
objrect. It has a protruding lens unit 5 nounted at
the front of the nmain body 2 and whose inmaging | ens 5a
is exposed to outside. Alse9-on the top of the main
body 2, there is provided a flash unit 6 that can be
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supplied as image data to a recorder/reproducer, display unit, etc. which will be |
described in detail later.

At the upper portion of the rear side of the main body 2, there is provided a
viewfinder (EVF: electronic viewfinder) 8 having an eyecup 8a. The viewfinder 8 is
a display unit at the main body side and displays an image captured by the
aforementioned imaging unit. The user can view the image displayed on an internal
liquid crystal display (LLCD) through the eyecup 8a.

As shown in FIGS. 2 and 6, at the lower portion of the rear side of the main body
2, there are provided a battery insertion opening 10 through which a battery 9 is

“inserted or removed, battery housing 11 to accommodate the battery 9 inserted

through the battery insertion opening 10, and a lid 12 to close the battery insertion




a display unit at the main body side and displays an

i mge captured by the aforenentioned inmaging unit.
The user can view the inage displayed on an interna
liquid crystal display (LCD) through the eyecup 8a. As
shown in FIGS. 2 and 6, at the |ower portion of the
rear side of the main body 2, there are provided a
battery i nsertion opening l1l@gthrough which a battery 9
[ inserted or renoved, battery housing 11 to
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There{tore, a pﬂlg 16a of a connecting cord 16 is to be so connected from outside to
the connector block 15 provided at the back of the coupling 13 that the plug 16a will
be nearly parallel to the optical axis of the imaging lens 5a.

As shown in FIGS. 2 and 3, the display panel 3 is installed pivotably to the main
body 2 with a biaxial pivot hinge mechanism 17. The hinge mechanism 17 supports
the display panel 3 pivotably in an angular range of about 90 deg. in the
opening/closing direction as indicated with an arrow A in FIG. 3 in relation to the
main body 2 and also in an angular range of about 270 deg. about an axis
perpendicular to the opening/closing direction as indicated with an arrow B in FIG. 3.
Thus, the display panel 3 can be turned around while being closed or opened in

relation to the main body 2.  Also, being closed in relation to the main body 2, the




As shown in FIGS. 2 and 3, the display panel 3 is
installed pivotably to the main body 2 with a biaxia
pi vot hi nge nmechani sm 17. The hi nge nechani sm 17
supports the display panel 3 pivotably in an angul ar
range of about 90 deg. in the opening/closing
direction as indicated with an arrow Ain FIG 3 in
relation to the main body12-and al so in an angul ar
range of about 270 deg. about an axis perpendicular
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can opgpa?e the digital video camera 1 in various manners.

As shown in FIGS. 2, 4 and 7, the grip unit 4 is to be held by the user of the
digital video camera 1. It is installed pivotably to the coupling 13 of the main body 2
with a pivot hinge mechanism 20. The pivot hinge mechanism 20 supports the grip
unit 4 to the main body 2 to be pivotable in an angular range of about 90 deg. about an
axis perpendicular to the optical axis indicated with an arrow C in FIG. 4. Therefore,

in the digital video camera 1, the grip unit 4 can continuously be changed in direction

rejative to the main body 2 correspondingly to a position, angle, etc. of shooting.

Note that in appropriate places on the grip unit 4, there are provided a shutter

button 21a, zoom lever 21b, etc. operable by the user for operating the digital video

camera 1 in various manners while holding the grip unit 4.  Also, to the lateral side




digital video canera 1. It is installed pivotably to
the coupling 13 of the main body 2 wth a pivot hinge
nmechani sm 20. The pivot hinge mechani sm 20 supports
the grip unit 4 to the main body 2 to be pivotable in
an angul ar range of about 90 deg. about an axis
perpendi cular to the optical axis indicated with an
arrow Cin FIG 4. Therefor#g- in the digital video
canmera 1, the grip-unit 4 can continuously be changed
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tape guided by a plurality of guide rollers, etc.

With the digital video camera 1 constructed as above, the user can pickup a
moving picture, still picture or the like while viewing an object through the viewfinder
8 located at the rear side of the main body 2 or viewing the LCD panel 19 of the
display panel 3 while holding the grip unit 4.

For example, by changing the direction of the display panel 3 in relation to the
main body 2 of the digital video camera 1, the user can pick up an image of himself or

herself while viewing the LCD panel 19.
Further, by changing the direction of the grip unit 4 of the digital video camera 1
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feature will further improve the usability of the digital video camera 1.

Next, the pivot hinge mechanism 20 according to the present invention, to
support the aforementioned main body 2 and grip unit 4 pivotably in relation to each
other, will be explained.

As shown in FIGS. 8, 9 and 10, the pivot hinge mechanism 20 includes a
stationary plate 31 to be installed to the grip unit 4 and a pair of rotating plates 32 and
- 33 to be installed to the main body 2. With the pair of rotating plates 32 and 33
being supported rotatably about a spindle 34 installed to the stationary plate 31, the
pivot hinge mechanism 20 can support the main body 2 and grip unit 4 pivotably in

relation to each other.




interfering with the grip unit 4 being pivoted in
relation to the main body 2. This feature wll

further inprove the usability of the digital video
canera 1. Next, the pivot hinge nechani sm 20 according
to the present invention, to support the

af orenenti oned main body 2 and grip unit 4 pivotably
inrelation to each other-igl| be explained. As
shown in FIGS. 8, 9 and 10, the pivot hi nge nmechani sm

gﬁ)rb a p&géﬁl? t&étgﬁagi.ogﬂg ﬁla’i’é gﬁgma¥§éﬁg&§§%8 metal
s s T 2 s;%&hggeo%beﬂ% g B Bl BBt
relatiéﬁéc?ﬁ%%‘g%‘ i galaesgtaﬁga%yspéw&s i Biestnenam Riaiedt s
an support the mai n body 2 and grip unit 4 pivotably

instalfeq tor e @ripowit & vl Fhedbandt 35 being sosewedty thedatesal sjde of he
the stationary plate 31 is forned froma nearly square
mechamical detkedl. t o have a bend 35 al ong one side thereof
The bend 35 has a right angle in relation to the main

Alsie the statienatyqilaterir asoforineddikariThia thé atntenthieyed Aésindle
31 is installed to the grip unit 4 wwth the bend 3

hole mmau%ﬁ nhietla bPindie34 ¥ pardtrasédgn@hrditid Wﬁﬁhad%aaiﬁbf

deck Al so, the stati onary plate 31 has f

posnlﬁﬁﬁlrg' pPink '37ttH§c FROEAS r{)ﬁﬁbﬁ Qf the glﬁhﬁﬂal $4 Wr@eﬁ% project from

hr ough whi ch asplnd I's penetrate

the mﬁ‘fﬁ' §ile 81 B §t%1ﬁ g‘iﬁ%'ﬁm P ﬂiﬁdl%(;é{ R p?l%%gdée[%n#ﬁg?nbasc end

rotation of e34|s or NE

there(g?f\ %@ Ogijoggcg% rq ?rgéée%élggr}ﬁl :Y%jn% A& d1amete-:|}h1% larl?g,elrJ d The

flange 38 has formed therein a pair of positioning concavities 39 in which the pair of
positioning pins 37 is to be engaged, respectively. Being penetrated through the
spindle hole 36 and with the pair of positioning pins 37 being engaged in the pair of
positioning concavities 39, respectively, the spindle 34 is positioned in relation, and
fixed, to the stationary plate 31. The spindle 34 includes a first portion 34a nearly
equal in diameter to the spindle hole 36, second portion 34b smaller in diameter than
the first spindle portion 34a, and a third portion 34c smaller in diameter than the
second spindle portion 34b.

The stationary plate 31 has formed therein a first opening 40 through which a
harness 66 which will be explained in detail later is to be penetrated. The first

opening 40 is formed to have a nearly circular shape sufficiently wide for penetration




thereof a flange 38 projected in a direction in which
the dianmeter is larger. The flange 38 has forned
therein a pair of positioning concavities 39 in which
the pair of positioning pins 37 is to be engaged,
respectively. Being penetrated through the spindle
hole 36 and with the pair of positioning pins 37 being
engaged in the pair of posj§ioning concavities 39,
respectively, the spindle 34 is positioned in:
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34 has installed to the free end thereof a nearly cylindrical keep plate 44 that prevents
the pair of rotating plates 32 and 33 from being disengaged. The keep plate 44 has a
hexagonal hole 44a formed in the center thereof. Press-fitted in the hexagonal hole
44a, the third portion 34c of the spindle 34 is fixed to the fee end of the spindle 34.

The pair of rotating plates 32 and 33 has the central portion thereof supported
rotatably on the spindle 34 and are positioned for their periphery to catch a peripheral
annular plate 45. The peripheral annular plate 45 is formed from a metal sheet
including a circular ring portion 46 caught between the rotating plates 32 and 33 in
pair and a flange portion 47 projecting from the periphery of the ring portion 46

toward the stationary plate 31 and in a direction in which the diameter is larger. Also,




di ameter to the second portion 34b of the spindle 34.
That is, the pair of rotating plates 32 and 33 is

pi vot ably supported on the spindle 34 with the second
spindle portion 34b being penetrated through the
spindl e holes 42 and 43. Also, the spindle 34 has
installed to the free end thereof a nearly cylindrica
keep plate 44 that preventsl6the pair of rotating

pl ates 32 and 33 from bei ng di sengaged. The keep plate
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., metal sheet including a circular ri n? gortioln 46
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and a flange portion 47 projecting fromthe periphery
througlrheles 49iinghe Slange portson 4dwar d t he stationary plate 31

and in a direction in which the diameter is |arger.

Qf the, pairl 6f ratieng platese3Dand 38nthéistond (G 2yelispdsedansida the
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- the second rotating plate 33 through inside the ring portion 46 of the peripheral
annular plate 45, the pair of rotating plates 32 and 33 is installed integrally while
holding tight the ring portion 46 of the peripheral annular plate 45 between them. It
should be noted that the second rotating plate 33 is installed by screwing to the main
body 2.

The pair of rotating plates 32 and 33 has formed therein a second opening 54
through the harness 66 is to be penetrated. The second opening 54 is formed to have

a generally circular shape sufficiently wide for penetration of the harness 66 and

- extending divergently in an angular range of approximately 45 + o deg. about the




peri pheral annular plate 45 has forned therein a
plurality of through-holes 52 through which screws 51
are to be penetrated. The second rotating plate 33

di sposed outside the peripheral annular plate 45 has
formed therein screw holes 53 corresponding to the
plurality of through-holes 52. Wth the screws 51
penetrated through the threugh-holes 52 in the first
rotating plate 32 being driven into the screw holes 53
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the pair of rotating plates 32 and 33 has been rotated about the spmdle 34 in the other

direction relative to the stationary plate 31, the other limiting piece 55b will abut the
other end of the projecting stopper 41.  Thus, the angular range in which the grip unit
4 is pivoted in relation to the main body 2 is limited to about 90 deg.

The pivot hinge mechanism 20 further includes first and second friction
mechanisms 57 and 58 to stably hold the grip unit 4 in relation to the main body 2 ina
position of an arbitrary angle in which the grip unit 4 is pivoted in relation to the main
unit 2.

The first friction mechanism 57 includes a leaf spring 59, pressing plate 60 and

friction plate 61, disposed with the spindle 34 being penetrated, to generate friction at




hand, the first rotating plate 32 has fornmed therein a
pai r of openings 56a and 56b through which the pair
of limting pieces 55a and 55b is to be penetrated. In
this pivot hinge nechani sm 20, when the pair of
rotating plates 32 and 33 has been rotated about the
spindle 34 in one direction relative to the stationary
plate 3 1, one of the |lim18ng pieces (55a) abuts one
end of the projecting stopper 41. Wen the pair of
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which the grip unit 4 is pivoted in relation to the
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a leaf spring 59, pressing plate 60 and friction
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has provided therein a concavity 62 formed by cutting a part of the inner
circumference of the spindle hole 36. - With the second portion 34b of the spindle 34
being penctrated through the through-hole 60a and positioning piece 60b being
engaged in the concavity 62 in the stationary plate 31, the pressing plate 60 is
positioned in relation, and ﬁxed,' to the stationary plate 31 while catching the leaf
spring 59 between itself and stationary plate 31.

The friction plate 61 is formed from a nearly circular high-friction sheet material
nearly equal in diameter to the pressing plate 60, and has formed in the center thereof

a through-hole 61a nearly equal in diameter to the second portion 34b of the spindle

34. The friction plate 61 is disposed being caught between the first rotating plate 32




The pressing plate 60 is fornmed froma nearly circul ar
netal sheet nearly equal in dianeter to the |eaf
spring 59, and has formed in the center thereof a

t hrough-hol e 60a nearly equal in dianeter to the
second portion 34b of the spindle 34. Al so, the
pressing plate 60 has forned on the periphery thereof
a positioning piece 60b that9-prevents rotation of the
pressing plate 60. The positioning piece 60b is bent
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diameter to the ring portion 46 of the peripheral annular plate 45, and waved as a

whole in the direction of thickness. Also, in a position where the periphery of the
lead spring 63 is generally bisected, there is formed a pair of positioning pieces 64
that prevents rotation of the leaf spring 63. Each of the positioning piece 64 is bent
at right angle toward the main side of the leaf spring 63. The stationary plate 31 has
formed therein a pair of positioning holes 65 in which the pair of positioning pieces
64 is engaged. Being caught between the stationary plate 31 and first rotating plate
32 and with the pair of positioning pieces 64 being engaged in the pair of positioning
holes 65, the leaf spring 63 is positioned in relation, and fixed, to the stationary plate

31.




and the pressing plate 60 thus pressed will be forced
to the friction plate 6 1, whereby an appropriate
friction can be generated. In order to generate a
friction outside between the stationary plate 31 and
first rotating plate 32, the second friction
mechani sm 58 includes a | eaf spring 63 di sposed being
conpressed along with the 1ng portion 46 of the

peri pheral annular plate 45 between the stationary
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main body 2 and grip unit 4 through the first and second openings 40 and 54 and the
friction mechanisms will not interfere with the routing of the harness 66 between the
main body 2 and grip unit 4.

Further, a detent mechanism provided, if any, in the pivot hinge mechanism 20 to
give a detent when the grip unit 4 is pivoted will assure to keep the friction constant
- without any influence on forcing of the inner leaf spring 59 and outer leaf spring 63.

Therefore, the entire digital video camera 1 including such a pivot hinge
mechanism 20 can be designed more compact and the grip unit 4 can be held
appropriately and stably in an arbitrary angular position in relation to the main unit 2.

As shown in FIG. 11, in the digital video camera 1, the harness 66 for electrical




peri pheral annul ar plate 45, whereby an appropriate
friction can be generated. In the pivot hinge
mechani sm 20, there are provided the first and second
friction mechanisnms 57 and 58 to support the main
body 2 and grip unit 4 pivotably in relation to each
other and give a friction to inside and outside

bet ween the stationary platg 31 and first rotating
plate 32. Thus, the grip unit 4 can be held
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referreci) to asd"FEi’C 66" hereunder) formed to have a predetermined width) as shown

in FIG. 14. It includes an intermediate portion 66a bent in the main side to follow up
- the pi\_foting of the grip unit 4.  As shown in FIG. 15, the FPC 66 is folded back at the
bent portion 66a between the first and second openings 40 and 54 overlapping each
other, and the bent portion 66a has a curvature radius nearly equal that, about the
spindle 34, of the first and second openings 40 and 54.

As shown in FIGS. 11, 12 and 13, the FPC 66 has the bent portion 66a gently
folded back in a nearly U shape through the overlapping zone 67 between the first and
second openings 40 and 54, and is routed at one end thereof to the main body 2

through the second opening 54 and at the other end thereof to the grip unit 4 through




in the pivot hinge nmechanism 20. The first and second
openings 40 ad 54 are forned to overlap each other at

| east partially in an angul ar range (90 deg. herein)
in which the grip unit 4 is pivoted in relation to
the main body 2 as shown in FIGS. 12 and 13. In this
case, the harness 66 routed between the nmain body 2
and grip unit 4 can be genypy fol ded back between the
first and second openings 40 and 54 overl apping each
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and second openi ngs 40 and 54 overl appi ng each ot her,
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More specifically, to facilitate roﬁting of a connector 68 installed to the FPC 66
after assembling the pivot hinge mechanism 20, the angular range of the first opening
40 is equal to the angular range fm (about 90 deg,) in which the grip unit 4 is pivoted
in relation to the main body 2, as shown in FIG. 12.  Also, in the first opening 40, a
first guard member 69 to protect the FPC 66 is disposed through inside the ring
portion 46 of the peripheral annular plate 45 and between the stationary plate 31 and
first rotating plate 32.

On the other hand, the angular range of the second opening 54 is 45 deg. + o deg.
which is a sum of a half (fm/2) of the maximum angle in which the grip unit 4 is

pivoted in relation to the main body 2 and an overlapping angle (&) at which at least a




The FPC 66 fol ded back in the overlapping zone 67 wl |
follow up the rotation of the pair of rotating plates
32 and 33 in relation to the stationary plate 31 and
have the bent portion 66a thereof shifted within the
overl apping zone 67. At this time, the angle through
whi ch the fol ded-back position of the FPC 66 shown in
FIG15 is a half of. an angt230 in which the pair of
rotating plates 32 and 33 is rotated in relation to

[ : ' . 1. Jher ;

part of e Soctd Winind> £ bertipe B2 kel Bpbilfis 4B, . AIBRUEHR oond
. secqn eni;nas_40 54.. at .l east the .angul ar
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shoul d be larger.th a half of the maxi mum angl e

thep"t‘bPﬁSOt?Hng\B&é% é%én@lgro’p unit 4 is pivoted in relation
to the main body 2. Myre specifically, to facilitate
‘Fhe firstqangfsegord pharings 46andnd pantiallytayerlap eafitoder to define
after assenbling the pivot hinge nmechanism 20, the

the ovenlapping zenw@? bétwdea drierend 4Qreof thy fis0opening 4l andoothbeend
angul ar range Pin (about 90 deg,) in which the grip

- 54b ofithd setond apeningeit of betwaleatother émi 4(Dlﬁsof1ﬂielﬁﬂsod%elﬁngal$) and
shown in FIG 12. Also, in the first opening 40, a

one eid 544 ofdee sovadiopent 3PiPaRhRSIIaF FehgdeRl vAiich $he ?air of rotating
di sposed through inside the ring portion 46 of the

platesPT hid 88 34 riRiedliA reltidh fo 4 ﬁﬂﬁoﬁﬁtygﬁi% jhe stationary
plate 31 and first rotating plate . On the other
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angulér(lxa%ggtin V\%Hl&'lp R grli;? ARt 4ais_p21\3;6ted in relation to the main body 2, the
harness 66 routed between the main body 2 and grip unit 4 can gently be folded back
in the overlapping zone 67 and it can easily be routed through the overlapping zone
67.

Also, since in the pivot hinge mechanism 20, the folded-back width of the
harness 66 is not influenced by the gap S defined between the stationary plate 31 and
first rotating plate 32, the mechanism itself can be thinned more by narrowing the gap
S.

The entire digital video camera 1 including such a pivot hinge mechanism 20 can
be designed more compact with maintaining the degree of freedom of the harness 66

routed between the main body 2 and grip unit 4.  Also, it is possible to prevent the




part of the second opening 54 overlaps the first
~opening 40. Also in the second opening 54, a second
guard nmenber 70 to protect the hardness is disposed
between the pair of rotating plates 32 and 33. The
first and second openings 40 and 54 partially overlap
each other to define the overlapping zone 67 between
one end 40a of the first opening 40 and other end 54b
of the second opening 54 or between other end 40b of
' . ' he . nd. .
hame{ 56 Tioh b auR, HoRéifor BREa M\ e SFRARFis pivoted
. .ot at i | ates 32 and 33,is rotated. in relati. to
in reldefhortoy Y i B3 2 Bepeciilly S 3 EiGodt fenibls arneed
.___.hi nge nmechapi sm 20, the overl appi ng zope 67 in which
circuif {5ai8eq 35 e, R NSss AoSIBERHils iRferor ahgberghn&\li@wtw:féatwe
. other is defined in an angular range in which the o
singlegsigle flgxible printedgiv@tieboard hespuse he mambearofmwires isouyalker, it is
the harness 66 routed between the main body 2 and ,
very agvaptageous, 4 Inghe gegitalyideo Caheiad] ,samde the thartess 66 can be routed
over |l appi ng zone 67 and it can easily be routed

after askembiging theepivothimpeanachanisia 267 theAnaguiasturigy costs ben be
pi vot hinge nmechani sm 20, the fol ded-back width of the

reducdthr ness 66 is not influenced by the gap S defined
between the stationary plate 31 and first rotating
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body P 5v%¥lee%e tpgi?' of rotating plates 32 and 33 may be installed to the grip unit 4.

Also, the harness 66 may be formed from a halogen-free harness (electric wire)
in order to reduce the environmental loading substance instead of the aforementioned
FPC. The halogen-free harness is harder than conventional one, and so it is very
advantageous.

In the foregoing, the present invention has been described in detail concerning
certain preferred embodiments thereof as examples with reference to the
accompanying drawings. However, it should be understood by those ordinarily
skilled in the art that the present invention is not limited to the embodiments but can
be modified in various manners, constructed alternatively or embodied in various

other forms without departing from the scope and spirit thereof as set forth and




-24- harness 66 from bei ng caught, broken or

di sconti nued when the grip unit 4 is pivoted in
relation to the main body 2. Especially in case a
doubl e-side flexible printed circuit is used as the
harness 66, since it is inferior in bending resistance
to the single-side flexible printed circuit board
because the nunber of wiresp)js smaller, it is very
advant ageous, In the digital video canmera 1, since the

defin hﬂﬁé%.@gmﬁﬁpcﬂ. outed after assenbling the pivot
I'nge ng ani sm 20,” the manufacturing costs can be

edyced. .the aforenentioned digital video canera 1,
Indus{rwi%g}pilﬁahﬂ y plate 31 is installed to the grip unit

4 ile the pair_ of.rotating.plates.32 and 33 is . .
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stationary plate 31 nmaybe installed to the main body
to the pregent inviendiopds apphicatie aet emlypnansianaging devize staly apdigital
_installed to the grip unit 4. Also, the harness 66 nmay
video samens, ehgitalr sill eametadys nlsorinearhaleororic(appacttus in which)a
in order to reduce the environnental | oading substance
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harness i1 s harder than conventional one, and so it is
very advantageous. In the foregoing, the present
i nvention has been described in detail concerning
certain preferred enbodi nents thereof as exanples with
reference to the acconpanying draw ngs. However, it
shoul d be understood by those ordinarily skilled in
the art that the present invention is not limted to
t he enbodi nents but can be nodified in various
manners, constructed alternatively or enbodied in
vari ous




other forms wi thout departing fromthe scope and
spirit thereof as set forth and -25 defined in the
appended clainms. Industrial Applicability As having
been described in the foregoing, the pivot hinge
mechani sm according to the present invention is
applicable not only in an imagi ng devi ce such as
digital video canera, digipgl still canmera but al so
in an electronic apparatus in which a pivotable unit

is pivotable in relationgd0 in body of the
apparatus. -26 CLAI M 1. d&’%w hi nge nmechani sm

supporting a main body and pivotable unit pivotably in
relation to each other, the pivot hinge nechanism

onprising: a ,stationary .plate jnstalled to gne of the .
1. Satkotiage meshanivet Smorting & mainedy syl prvatable umit pivotably in
.installed to the other of the main body and pivotable
relatigphiq eachnether theypivet bingeppeehanismspmpriting:i ng pl at es
rotatably in relation to the stationary plate, the
s $tationary platenigstabied to pge pif dhe sodia body ahd pireatablearrst; n
openi ngs through which a harness routed between the
noeatingopliyesainstatlod a6 thegother bf e imairbedy 4ed pidotabld uhkte and
opening in the stationary plate and those in the

d §pindleahpiponti9s tHeGloRAingOPIARA rothbl3tinlr€REibn 0 PR §tationary
thereof t0 overlap each other in an angular range iIn

plate,Whi ch the pivotable unit is pivoted in relation to
’the main body.

the stationary and rotating plates having formed therein openings through which
a harness routed between the main body and rotating portion is penetrated; and

the opening in the stationary plate and those in the rotating plates being formed

- for at least a part thereof to overlap each other in an angular range in which the

pivotable unit is pivoted in relation to the main body.
2. The pivot hinge mechanism according to claim 1, wherein the opening in the
stationary plate and those in the rotating plates are formed to have a nearly circular
shape having a predetermined width and extending divergently in a predetermined an
angular range about the spindle.
3. The pivot hinge mechanism according to claim 2, wherein the angular range of
the openings in the stationary and moving plates is larger than a half of a maximum
angle through which the pivotable unit is pivoted in relation to the main body and

smaller than the maximum angle.




2. The pivot hinge nmechani smaccording to claiml,
wherein the opening in the stationary plate and those
inthe rotating plates are formed to have a nearly
circular shape having a predeterm ned wi dth and
extendi ng divergently in a predeterm ned an angul ar
range about the spindle. 3. The pivot hinge nmechani sm
according to claim2, wherepn.the angul ar range of

the openings in the stationary and noving plates is

rger . than a half of a maxinmum .angle thro whi ch

4. REBFor bl BectiinisRacdoiBied udcl sthesmin b hgnessina

. body and., spaller than the ximum angle. - 27 4. The
ﬂeﬂbg‘? popted %@ﬁﬁ?@@ﬁ‘é A W&Mﬁq@gbacg berwren the openingwin the

. the harness is a flexible printed circuit board and
statioRay ape meviagPlaigs in yigh dhe Fqiéedﬂpetrk peggians aftthe flexible printed
_ stationary and noving plates in which the fol ded-back
circuipbeardayverlap eabke otharxi bl e printed circuit board
overl|l ap each other. 5. The pivot hinge nechani sm

5. Heepivot hingeanediainish acturdiigto claivarli, frtBerccdmpsiting a first
friction nmechani sm and second friction nechani sm

frictionthedha@iste ahdl iseéd: D i @i AL MOBRANiSME whicH gifvie"lgicﬁﬁﬂ to between the
stationary plates at the inner and outer walls

o 850805y HRcB oy e PRy BRI EGRECL 0 1

R T T T
moch TR P BB B AR e bR BB AR B e
spindie g ShsPaBiRerneinbE statbmbioTaiead kudmblies

t{ng i1<=:Catf isgplhg compressed between the stationary and rotating plates forcing the
pressing plate which will thus be pressed to the friction plate to generate friction.

7.  The pivot hinge mechanism according to claim 5; wherein the second ﬁction
mechanism includes:

a peripheral annular plate including a ring portion being in sliding contact with
the main side of the periphery of the rotating plate, opposite to the stationary plate,
and a flange portion projecting from the periphery of the ring portion toward the
stationary plate and in a direction in which the diameter is larger and which is
ihstalled to the stationary plate; and

a leaf spring fixed to the stationary plate and disposed being compressed

between the stationary plate and periphery of the rotating plate,




7. The pivot hinge mechani smaccording to claimb§5,
wherein the second friction mechanismincludes: a
peri pheral annular plate including a ring portion
being in sliding contact with the main side of the
peri phery of the rotating plate, opposite to the
stationary plate, and a flange portion projecting
fromthe periphery of the righg portion toward the
stationary plate and in a direction in which the

' ter. s, | igh i.s. installed to the
(088 s e S et e B sliondiSraleteGind eriplry of the
.stationary. plate and disposed being co essed
rotatingg PlabepréssiuBahe Foighile PIaiF avhoss ReripBery Hall §hsy b fsced to the
X rofati plate, -28- the |eaf spring_conpressed
ring pRiaket e sheral aRanlar e &o ZRUCTE SRy of 1 he
rotating plate pressing the rotating plate whose
8. B@pm@gmgﬁi mechanismpecongingtd claimiye wherein thesedand friction
the peripheral annular plate to generate friction. 8.
mechattan pnsdoteh a sgeombriiating plate suppdirtegl rovatablyi on the spindle while
wherein the second friction mechanismincludes a
catchiag denting oation bephedneitselidan torstin@phit@Bhd wiich Reinstalled
spindle while <catching the ring portion between

integrall $&) theadeatin platdGrdh ﬁlsméqh@‘?'irfé;?d')ﬁidnmt al | ed

integrally to the rotating plate ough inside the
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a grip unit having provided therein a recording unit to record the image captured
by the imaging unit and installed pivotably to one side of the main body; and

a pivot hinge mechanism supporting the main body and pivotable unit pivotably
in relation to each other,

the pivot hinge mechanism including a stationary plate installed to one of the
main body and pivotable unit, rotating plates installed to the other of the main body
and pivotable unit, and a spindle supporting the rotating plates rotatably in relation to
the stationary plate,
the stationary and rotating plates having formed therein openings through which a
harness routed between the main body and rotating portion is penetrated, and the

opening in the stationary plate and those in the rotating plates being formed for at




by the imaging unit and installed pivotably to one
side of the main body; and a pivot hinge nechani sm
supporting the main body and pivotable unit pivotably
inrelation to each other, the pivot hinge nmechani sm
including a stationary plate installed to one of the
mai n body and pivotable unit, rotating plates
installed to the other of the-main body and pivotable
unit, and a spindle supporting the rotating plates

t [ ] i -Rl.ad - .
teast § PR BRICTS oLl ERh bfhcr i ShBd BAlaL i AhiEh epPiyorable
s ' i.ch arness routed between the
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ening.in,the stationary_ plaje and those in the )
10. PB¢ wgﬂlgpql%%f‘s a%?&rﬁlggfterq@&l borhgtein rt]wz@pem@aém the stationary
part thereof to overlap each other in an angular range
plate and fnsernithergfating aintes argdiormed tpihave 8 meprlycatcalarshapehaving
the main body. 10. The inmagi ng device according to
a predgtenmaingd wikth andextesdingedivargentiytina predetermined ampdnsudar range
and those in the rotating plates are fornmed to have a

aboutrthaspindté.r cul ar shape having a predeterm ned width
and extending divergently in a predeterm ned an
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devi ce according to claim 10, wherein the angul ar
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than the maximum angle.
12. The imaging device according to claim 9, wherein the harness is a flexible
~ printed circuit board and can bel folded back between the openings in the stationary
and moving plates in which the folded-back portions of the flexible printed circuit
board overlap each other.
13. The imaging device according to claim 12, wherein the flexible printed circuit
board has a portion bent in plane with a predetermined curvature and is folded back
between the openings in the stationary and rotating plates where the bent portions
overlap each other.
14. - The imaging device according to 13, wherein the curvature radius of the bent

portion is nearly equal to that, about the spindle, of the openings in the stationary and

- rotating plates.




than the maxi num angle. 12. The imagi ng device
according to claim9, wherein the harness is a
flexible printed circuit board and can be fol ded back
bet ween the openings in the stationary and noving
plates in which the fol ded-back portions of the
flexible printed circuit board overlap each other.

13. The inaging device accog@ing to claim 12, wherein
the flexible printed circuit board has a portion bent

i ' \.pe d is .fol de .
15. [t phagRe ekt SAGHH fsfpts % b side
.. otati lat es where the bent portions overlap each
pnntegtcljﬁgp}tr\% .d'The i magi ng device according to 13, wherein
he, curvature radi ug of the bent portion js nearly .
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the stationary and rotating plates. -30- 15. The
mechqmsgiang weond drigtien mechaniss, svhichgivz fridtiondorbetween the
_harness is a double-side printed circuit board. 16.
rotatinghand stajongrydeeics at dvcimdr and buter|vedlls therdodr t her
conprising a first friction nechanism and second
17. The nhaging Weeitenicsording ks blaginvid, Wwhertinahe tfirsbficamedfanism
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pressing plate which will thus be pressed to the friction plate to generate friction.

18. The pivot hinge mechanism according to claim 16, wherein the second friction
mechanism includes:

a peripheral annular plate including a ring portion being in sliding contact with
the main side of the periphery of the rotating plate, opposite to the stationary plate,
and a flange portion projecting from the periphery of the ring portion toward the
stationary plate and in a direction in which the diameter is larger and which is
installed to the stationary plate; and

a leaf spring fixed to the stationary plate and disposed being compressed
~ between the stationary plate and periphery of the rotating plate,
| the leaf spring compressed between the stationary plate and periphery of the

rotating plate pressing the rotating plate whose periphery will thus be forced to the




the | eaf spring conpressed between the stationary and
rotating plates forcing the pressing plate which wll
thus be pressed to the friction plate to generate
friction. 18. The pivot hi nge nechani sm according to
claim 16, wherein the second friction mechanism
i ncl udes: a peripheral annghar plate including a ring
portion being in sliding contact with the main side
; idn 6t the' ' 2. opposite to
nngp?ﬁg stg@?&ﬁgpg&%{g@gpgpg%%ég}#%%%%%%%gP?ﬁbn proj ecting
| f the ri rti.on toward t.he
19. THARAGH SELREAE Tl t0 Gl a8, Fiferein Ths fERd higfon
di aneter ,is | arger and ich is installed to the )
mechay G At 5 o8 raffing Watersupgertsg retably o thpabindle while
.stagtiqgnary plate and_di sposed being conpressed
catching (hRg pRE1on batverr el ardaotatinglpicrandryhish 1s frstalled
) rotating plate, the |eaf spring conpressed between the
integralbyoto; thespiating plate shroughrinpide the vingtpostion.ot ati ng pl at e
pressing the rotating plate whose periphery will thus
be forced to the -31- ring portion of the periphera
annul ar plate to generate friction. 19. The i magi ng
devi ce according to claim 18, wherein the second
friction mechanismincludes a second rotating plate
supported rotatably on the spindle while catching the
ring portion between itself and rotating plate and
which is installed integrally to the rotating plate
t hrough inside the ring portion.




