-1- DESCRI PTI ON Pi vot Hi nge Mechani sm and | magi ng
Device Technical Field The present invention relates
to a pivot hinge nechani smfor supporting a main

body and pivotable unit pivotably in relation to each
ot her and an i magi ng device using such a pivot hinge
mechanismto install a grip unit to the main body to
be pivotable in relation tb-the latter. This
application clains the priority of the Japanese

Pat ent - Appl i cation No.: Eg?ﬁpﬁ@&m and No.
the

2004- 016279 filed in apanese Patent O fice on
January 23, 2004, the entireties of which are
i ncorporated by reference herein. Background Art The

i magi ng dewui.ces.such. as_a digit still_canera,
digital vi ?é&"@l&‘i%%%l,‘fe&hams %n‘?k‘@ég%e]aewﬁ?e conpact
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
Techmicniagldrg device will make it difficult to hold the

i magi ng device or a shooting position or angle wll

Thelpsesent dirfenitionl relates toek piviat isgeomeciani§ mdfor susparbing a main

angle. On this account, it has been proposed to

body andgtiedtablenenig pivotabsiiytintrelabientteledchythdrenduseiinaging device
pivotably to the lateral side of the main body vvi%h a

win Bl OISR s Fu U B BORLLEPO
pivotaBlelhirRAtiohYo #Re 1adter.

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 mechani sm generally-Rrdicated with a reference
nunmeral 200, includes a stationary plate 201 fi xed
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unit ndl e 203 at supports the rotating
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. harness 204.routed. between the i n body Lip
a pivof LS RGN QSINDE CORSPHRGe B DhE LD HACK x| Bisshown,
.printed circuit board (FPC) having a predeterm ned
the pivgtdunge mecharisa, generlly indicateshwith aareference numeral 200,
_ sufficient length greater than a m ni rum necessary
includes agtationary plade 20Utfvegl torremairheodia rotating 304te 208nfixed to a grip
follow up the pivoting of the grip unit and the

unit antha spislle 203 datiskppbrs thetwatingd plae20? rétatably in belaiyon to the
and grip unit. As shown in FIG 17, the harness 204

statioriagy pidtd @01. batle statibndrhendrotsihgiites 201 28R (EhAG formed
| al d between the stationary and rotating plates 201

thereiBferdids 200 iang 209, Respeeit 8y, M ledle
erelthrﬁgug Sthe openi ng pV205 ig th%@%lfg??u}ngifs@bﬁt}sa}?%ﬁgge a

harness204"Su iR PetRREH AE i’rb%% bbﬁ?taﬁg%?{ﬁ &g side thereof

t hrough the opening in ati'’ng plate 202 to
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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 umnit.

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 smaller
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 a double-side flexible
printed circuit board is used as the harness, the

| arger nunmber of wires therein will lead to an

i ncreased hardness of the harness itself as conpared

. W one-side flexible printed,circyif board..In
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result that the harness 204 will be broken along the folding line and the flexible

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

 Embodiments of the present invention overcome the above-mentioned

drawbacks of the related art.



-4- Enbodi nents of the present invention provide a

pi vot hinge nechanismpermtting to naintain the
degree of freedom of the harness routed between a
main body and pivotable unit and facilitate the
routi ng of the harness. Enbodi nents of the present

i nvention provide a pivot _hinge nmechanismthat can
support the pivotable unit pivotably in relation to a
mai n body and hold the pivotable wunit appropriately
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broken or discontinued. Enbodinents of the present
Embpdiments 9fthe perserhinivaRigemprayads @ o1vat higgemeehism that can

grip unit can be held appropriately and stable in an

supporhitisi pivatapleanart pawotgdyiin reatipm to p @hain body tandakdthe pivotable
body. -5- In accordance with an aspect of the present

unit approgeitiélgrandtsteble in an priwade dngulps pastition el atbahanihsmain
supporting a main body and pivotable unit pivotably

body. in relation to each other, the pivot hinge nechanism
conprising: a stationary plate installed to one of
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installed to the other of the main body an

compaB{ 41 BRI 1eBRA o PR 6 BRARPESSBufclbeEREA b hin
pl ates rotatably~in
body and grip unit is maintained to prevent the harness from being broken or

discontinued.
Embodiments of the present invention provide 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.



relation to the stationary plate, the stationary and
rotating plates having fornmed therein openings

t hrough whi ch a harness routed between the nain body
and rotating portion is penetrated; and the openings
in the stationary plate and those in the rotating
plates being are fornmed for at |east a part thereof
to overlap each other in an angular range in which
the pivotable unit is pivofed in relation to the main
body, wherein the openings in the stationary plate
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outer walls thereof. In accordance wi.th another

of the raaigeeadyornd Pizosble Bl ToklEe plgtes inplalled te the gJhsielithganain
i magi ng device, conprising: a main body having

body apd pircdelle pnit; end agpiidiagiprprting the wtadagplaies mnthbligs
of an object; a grip unit having provided therein a

relation ’emhleckitatg)nanjf plate the smtiodatyhend rrdgleng platesr o ity {arheed therein
imaging unit and installed pivotably to one side of

openingiehroag whicly a hantsarqited betw ergetheegiianiodnsdppeitinghrtion
the main body and pivotable wunit pivotably in
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TB ove p1v0% hinge mechanism according to an embodiment of the present

invention may further include a first friction mechanism and second friction
mechanism, which give friction to between the rotating and stationary plates at the
inner and ouier walls thereof.

In accordance with another aspect of the present invention, there is provided an
imaging device, comprising: a main body having provided therein an imaging unit to
capture an image of an object; 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 ptvot 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 spindie supporting the



mai n body and rotating portion is penetrated, and the

openings in the stationary plate and those in the

rotating plates being are 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 nmain body, wherein the openings in the

stationary plate and the rotating plates are forned

outsi de the spindl e. The alove i magi ng device

according to an enbodi nent of the present invention
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mechani sm according to the present jnvention pernmts

cach ofhigr ey angidanEmgeds whych dae pivolabie unkids piiotedisdgplaion to the

. . pivotable unit gently between the openings forned in.

main bpp, wherecinohergpeniees iotthe istagiophen plete angl dhardtagingnplares are
other. Further, the first and second fiction

formedeuthidsitberspindlegi ve friction to the inner and outer
wal | s between the rotating and stationary plates
Thenbovbitnaging dpritepediatmeantn ahbddimdnobdiloprefert igvention
pi votabl e unit at an arbitrary angle in relation to
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t he above pivot hinge nechanism the degree of

give fi&gRORM of the harness routed between the main body
and grip unit can be



mai nt ai ned and the harness can easily be routed.

Al so, the inmagi ng device can designed nore conpact,
and the harness can be prevented from bei ng caught,
broken or discontinued when the grip unit is pivoted
inrelation to the main body. Especially, a

doubl e-side flexible printegscircuit board is usable

very effectively as the harness because the |arger

nunber of wires therein will |lead to an increased
betwega the eefsting andstaticnay plates sethie inperambauted wallstthereef,
one-side flexible printed circuit board. The

$ince hoiopgnangs intthe stdtembry @sd retatiag tpbatan dreafhrartaBest least a
of the present invention will be cone apparent from

part thidreof @l dvam apgeatdt Ghbeth £efe dftdrdle 8 whikh ﬁfeepﬁﬁfable unit is
e
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- opened. FIG6 is a perspective view of the

outer iphs tharveen theoiataiane and statiodhyl plateswiodénbwtarte mapropriate and
stable holding of the pivotable unit at an arbitrary angle in relation to the main body.

In fhe imaging device provided with the above pivot hinge mechanism, the
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

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

invention when taken in conjunction with the accompanying drawings.



with a battery unit being housed. FIG7 is a
perspective view of the digital video canera with the
connecting cord being plugged in the connector. FIG
8 is an expl oded perspective view of the pivot hinge
mechani sm according to the present invention. FIG9
is al so an expl oded perspective view of the
substantial portion of the_givot hinge mechanism
FIG 10 is a sectional view of the substantial portion

. o] nge.  mechanism FIG 11 is a schematic
Brief gpélg@t&%égh}ﬁh@ﬁwgtshe pi vot hi nge nechanism -8-
12 is a schemati | an vi ew,of the pivot, hinge
BRGE HolR PSPt e g it 06, cfth g vids comera
é_he pi vot hinge nmechanism FIG 14 is a plan view of
according tethe prasenbinventignci rcuit board. FIG 15 is a
erspective view of the substantial portion of the
Ge i 1B ladsopr penspective view, rdo sheirdagisidg, bé the digital ¢hlebamera.
a perspective view of the conventional pivot hinge
IFié¢ Faiv & perspecvé view of theadigitalvideoevurnérat With the display panel
conventional pivot hinge nechanism Best Mode for

being Gpenyd.ng Qut the Invention The present invention will
be explained in detail herebel ow concerning the pivot

FICNaSs RESRGRICETe 36w JTREE Qikithe Viddd Mrhéra RithHROERp Wit being
t he acconpanyi ng draw ngs.

pivoted.

FIG. 5 13 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 perspecﬁve view of the digital video camera with the connecting cord

being plugged in the connector.

FIG..S 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.



The i magi ng device according to the present invention
is, for exanple, a conbination of a canera and
digital video tape recorder (will be referred to as
"digital video canera" hereunder) shown in FIGS. 1
and 2. The digital video canera is generally
indicated wth a reference nuneral 1. As shown, the
digital video canera 1 ine8udes a mmin body 2, a

di splay panel 3 so installed to one side of the main

F160Y2 35 2 SBRdmadic HRM ﬁ@@@ﬁtegﬂ?@gliggg %@&mg@ﬁl.a grip

unit 4 1 nstalled pivotab er si of the
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FIEEAE i nffh PN St e i RepeuBl Y B33 whose
| 9 ng lens 5a is, exp? ed to ou_tfi de, Also, on _the
RibipTs 15 RerShertve,Bisyy bf dieraibstangial pomiansedtng faxiel printed
. .unit 6 that can be popped up and illum nate a flash
circuit|bogsd bainggti ng ff -9- at night or in a dark place.
On the top of the main body 2, there is also provided
HG. 16 iea parspeotive wew bhtite emivenBonalspizotehingt anaghianisen.
7 to record a voice and sound. Further, various
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appropriate places on the nain body 2. Note that the
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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



or the like. In the imaging unit, an inage acquired
through the imaging lens 5a is converted by the

i mage pickup device into an electric data and the

electric data is supplied as inmage 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 hedy 2, there is provided a
viewfi nder (EVF:. electronic viewfinder) 8 having an :

st nigfy S MG R e BT R o omef B0 el 130 phdiced at
the baPk Q5 aheTlaph Ak DAL FHTIGPRARS 1 (O arerdct yaicarnd sound.

di spl.ay (LCD), .t hrough the eyecup 8a. _As shown in
Furthery wgrions gerfrel buttonspad) syvigshies sre peviged imappregriats places on the
~of the main body 2, there are provided a battery
main bede2t i on opening 10 through which a battery 9 is
inserted or renoved, battery housing 11 to
Notedhmotet mairhisodya? hes puflt thesemntelins barreligicotfarating an
battery insertion opening 10, and a lid 12 to close

imagih@eptiahl gfsyerh iscludingnthe ithaghieltng $aldhd iigepickup devices to
digital video canera 1, the battery 9 can bé housed

capturefii HBad6f theBbjSQdforfed/Asy A:OMs bArEl, G8ch 3s a ©@RA 7,
a coupling 13 i8 provided between the main body 2
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are “prov a connec
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supplirg;i%réq g%g%a?g o fti?ecorder/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 umt at the main body side and displays an image captured by the
aforementioned imaging unit. The user can view the imnage 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

“1inserted 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



be connected, video/audio input and output termnals
for input/output of video and audio signals fronmto
any ot her el ectronic apparatus such as a personal
conmputer, power receptacle for connection to an
external power source (AC adapter), etc. Therefore,
a plug 16a of a connecting cord 16 is to be so
connected fromoutside to _ype connector block 15
provi ded at the back of the coupling 13 that the plug
.16a W Il . be.nearl. aral lel to.,the optical axis of .
openipg d0}" Tn;this diefd vileb Kamcra hnthe badierdd canbediansedaside the
di ay panel 3 is installed pivotably to the main
nmylggﬁp.z with a biaxial pivot hinge mechanism 17. The
hinge mechani sm 17 supports the display panel 3
b vhownlip ElgSad, Grgdl ara eeupdingol3 istpovided eweei the tain body
openi ng/ cl osing direction as indicated with an arrow
2 and gripnuiit d.and d comelcairi aver d4tibiso imstaltedoodite 2eangddalos the
in an angul ar range of about 270 deg. about an axis
couplirgy [ thehit Giudamrbd dobéd and epened.Cl BRideahdicbafitdtB cder 14, there
indicated with an arrow B in FIG 3. Thus, the

h
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ca turegq% t he af orenenti one i mgi ng unit. The LCD
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Panel side, In this djgital )
Therefore, a plug 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



video canera 1, an image captured through the inmaging
| ens 5a can be displayed on the LCD panel 19 as well
as on the viewfinder 8. It should be noted that a
touch panel is provided on the front surface of the
LCD panel 19, By pressing the touch panel with a
finger while view ng an i mage di spl ayed on the LCD
panel 19, the user can opgjate the digital video
caner a 1 in various manners. As shomn in FIGS 2, 4
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pivotaply to. the coupling 13 of the main body 2 wth
lateral éldﬁlq}fé eﬁ?ﬁ%@e@oaﬁc%am sm 20. The pi vot hi nge mechani sm
20 supports the grip  unit to the main body 2 to be
Fuither, @bloaci maiaside ghthe dlsalﬁg/@@ﬁl dnbere Boprgwidedsbliguid crystal
an axis perpendicular to the optical axis indicated
displayt@Da paselr Bthat displa s an irége edptured byi thetdferatnentiaied
video canera 1, the grip unit 4 can continuously be
imaginghaiiged in direction relative to the main body 2
correspondingly to a position, angle, etc. of
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5. The |.id 23 can be cl gsed and opened. Inside the
can opgsate the digital WdpQ CBRSHR 4B VALIQEE MAMISEY: deck 25 in

whi ch a tape cassette 24 is to be set.
As shown in FIGS. 2, 4 and 7, the grip unit 4 is to be held by thc 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
relative 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



It should be noted that the nechanical deck 25 is a
recordi ng/ reproducing unit to record a video signal,
audi o signal or the like supplied fromthe imaging
unit and sound recording unit or reproducing a video
signal, audio signal or the like recorded on a tape
cassette. The nechanical deck 25 includes a rotating
head unit to record or repgpduce a signal to or from
a magnetic tape in the tape cassette 24 set in the

ot e e bt o SRR Y AR bt e

chin ween a pinch roller and capstan, the
hdd“?ﬁag’r‘? }ghm{)t pe gui ded by a plurality of gui de

rollers, etc, Wth th |taI V|deo caner a
2Abws thegipynid basopsta W%ﬂ@&i@rr@sammfghe body of
picture, still picture orthel|ke whi l e vi ewi ng

the gl'lIb]léltﬂ aStﬂh@E@"uth\ﬁ ewfhe tidr23 @n hecelveed and Dpenedaarlnmde the
side of the main body 2 or view ng the LCD panel 19

lid 23pftherdies prbvidrday neahahical deck 25 hmisdiictpa tdpe ausbettaP4 fs to be set.
4. For exanple, by changing the direction of the

It shodldsipd aytedahad thd nherhasi@ill ideok 06 it heecorainy/Rpeydicifif unit to
the digital video camera 1, the user can pick up an

ecord FREEPSighilTRedb PEnal T EEIkeWaPbRod v i hﬁ%h
reeor panel 191 Fur t hlers%%y changll r?g Fheedi recti oln ! gﬁgﬂ and

soundglrebBr hnﬂ e ]%ﬂ%%uéi%{x dﬁ\ﬂ sczi ERAIC RO R bor )fh?' l]iﬁ% recorded

|nre |onto oirespo |

ona t%ékl?gﬁs'gﬁt?? po%é 'rr?&hgfu E@k 25 I?I?clﬂﬁ ﬁ&a@n Egﬁ% %&8 record or

2aslq and can
reproc?l}ceaa g’ltgngll to orr}gom a magnetlc tape in the tape cassette 24 set in the

mechanical deck 25, a tape feeding mechanism to drive the magnetic tape at a
constant velocity while pinching, between a pinch roller and capstan, the magnetic
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 L.CD panel 19.

Further, by changing the direction of the grip unit 4 of the digital video camera 1



Especially, the grip unit 4 turned to a position of
90 deg. as shown in FIG 4 froma position of zero
angle as shown in FIG1 will has such a positiona
relation with the main body 2 that the digital video
canera 1 can function as a single-lens reflex

canera, which will facilitate the user to pick up a
still picture. Also, the digital video canera 1

i ncl udes the connector bl ock 15 whose externa

. termnal is i,nserted into the coupling 13 that

in relgtian o the mgin ha %88?@%‘3“@%‘8 al%lﬁof)%&g PRstpnsercangle, the user
t.her as shown in FIG 6. So, it is_possible to

can h@ﬂéﬁ% SEIP; Ht ﬂm@rea@éﬁv R8drqeadhus makeandhaobingead astable angle.
bl ock 15 and connecting cord 16 extending fromthe

Especipllyy thesgrip mait 4 imed te pipogitian of 90 degyraspshomint indFIGR idngom a

__pivoted in relation to the main body 2. This feature

position bf zéor artgle ab showndntHi€. §iswilli hastspchfa pdvitichadirttion with the

video canera 1. Next, the pivot hinge nmechani sm 20

main body? dhatght digital yides enneianV ent fdm:tionCas $SRAPR-lenk Reflex
af orenenti oned main body 2 and grip unit 4 pivotably

camera'whedrawilp fadiBtf8 e uﬁfﬂﬁgick‘!‘ﬁf) b sHE O[fiéﬁ!ﬂr@' ned. As
siwo_vvn in FIGS. 8 9 and 10, the piv hi nge mechani sm

Aol el HERAL ﬁdeatcag{egygfiﬂclﬁh theidorBeR IO 25 )Hbet 2xtornal

the grip-unit 4 an air of ng pl _
i BT S 18 B ik P onic
it AR TR 5 B L S s
into PP Rlogs £5 GRHopbidine Cord. [ApRanbasroubithe piig 16a from
interfégg&a%tgﬁ%g &?ia)yuxﬁlt 2 tb%ix?glpiiv%tgdoirnnr%(ljatifgnotrg t?le r;gg; Ib)(/)dy 2. This
feature will further improve thé 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.



sheet to have a bend 35 al ong one side thereof. The
bend 35 has a right angle in relation to the main
side of the stationary plate 31. The stationary plate
3l is installed to the grip unit 4 with the bend 35
being screwed to the lateral side of he nmechanica
deck 25. Also, the stationary plate 31 has forned
nearly in the center thereafigsa spindle hole 36

t hrough which a spindle 34 is penetrated and ar ound

ich a.pair sitionjn rev nts

YASkE PediB ity tbe spRRpRL ei@ ¢3R5 foripd G0 Enewty saume metal

t mai n si f the st onary pI ate 31 The spi ndl e
sheet %ﬁﬁ‘é% a&ead%%éaoag ong sidsibereay Hedieadrishay aright aggle in

projected in_a direction in which the dianeter is
relatlmht{g&e mgifeside ph thestaBomary platenkl ¢ Fee sfationanyzplatecd 1 is

positioning concavities 39 in which the pair of
installgdgbtthe gripgunit svidy thesbaml 3 beingageekved a5 frdhieral side of he

Bei ng penetrated through the spindle hole 36 and
mechanitdl ddok Z&mir of positioning pins 37 being engaged in

the pair of positioning concavities 39,

ARSDEE stifbNarytpIesTl Il Rrafd feaPSShithoRegtet '
rel gtl on, and q‘ll xed, to the stationary pl gt gle§eofar?%ndle

hole 3PthRGkh %lémsk@efe 34t péthited g@@ a?b‘{ﬁldfk%ﬁrch .«398?'

in dia ter to e spindle second pgr
posm(g’xfiﬁfg.sﬂmg ?Zrthé rg{f@rﬂskgfaghg?r}ttpé Eﬁlélﬂé éﬁﬁsf AL dﬁo project from
v SR b A TAASROEEH e e e e

t hrou cha harne whi ch, WI|| be
thereogfpﬁ%ng%‘eﬂgpmaeﬁ i SN RS theimateicy lares The
op en ng 40 is.fornmed . to have a nearly circular
ﬂangesfféﬁés QHFIF‘? therRin ¢ RAget peItigag Gancpwities 3§-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 spindie hole 36, second portion 34b smaller in diameter than
the first spindle portion 34a, and a third portion 34¢ 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 pearly circular shape sufficiently wide for penetration



of the harness 66 and extending divergently in an
angut ar range of approximately 90 deg. about the
spindl e 34 penetrated through the spindle hole 36.
Al so, the stationary plate 31 has forned thereon a
projecting stopper 41 to limt the angular range in
which the grip unit 4 is pivoted in relation to the
mai n body 2. The projecting5§topper 41 is formed by
punching the stationary plate 31 to project fromthe
ther main side of the statiqnary plate 31. The .
of the hariss b b EndmAcTEs oK 1p dniangh B rapgibe AppseRimately 90
eneral ly square nmetal sheet and have forned in the
deg. agem e spirdle st pgnchatesd Hispegh the spiedlehiode36! y equal
in diameter to the second portion 34b of the spindle
ABlso, theastatignary ipdatead Ir hast formedtthergon pl mogesctihiz stoygped 3t 1 to limit
is pivotably supported on the spindle 34 with the
the angetmdngmimehich thergriponit4his pévated e relatieh ed thidmaudbody 2.
the spindle holes 42 and 43. Also, the spindle 34
' The ph@isctinisitappedd 1 & foitnddrBepeithih i zﬁ?éi;n jec
p% [ n[ﬁi cg%) keep plate l?zpt hat %rﬁée\e/%&?gn heh%a?i,lr toonJect

from thetldthéNBai! SHE DS Bite mﬁoﬁégo@g@ %@i ng di sengaged. The

keep plate 44 has a hexa l e 44a formed in the
. -fi i ol e
IR P 2 b33 h i e OphOE O cRpmetal
nd of th indle .34, - The pair .of .
et by s T LU AL e S B2 mcy cqut i
] her epf supported t bly. o he i ndl e 34 and i
diamelgigo 1 seeeBiigtrion {4hesr Desbitierg- t 3 hahiss fhepair of rotating
ri al . annylar plate 45. The peripheral annul ar
plates S’%@f‘ 15 BIVP@bXaé guprsischontheaspisdiectd withthaseeqndaspindle
. circular ring portion 46 caught between the rotating
portiop|34breing pemeiraed throughithe spindie holandd andrd3. onAlsd, the spindle
projecting fromthe periphery of the ring portion 46
34 hag instadlgdttn éhs frat icoddhgrepl atnealy catiddrinalokaiprplatel Shthianprevents
which the dianmeter is larger. Al so,
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,



-16- the flange portion 47 has forned therein a
plurality of through-holes 49 through which screws
48 are penetrated. On the other hand, the stationary
plate 31 has forned therein screw holes 50
corresponding to the plurality of through-holes 49.
The peripheral annular plate 45 is installed to the
stationary plate 31 with thgscrews 48 being driven
into the screw holes 50 in the stationary plate 31

the AdgifeipHph 47 has ToEHEN (HtCRa il g HHBOR 4 Blough which
fi,LSt one 2), di sed, i nsi de the .periphe
serew 48 e Papttaled ,§ GRERTIRERATE th bR RT3 hep formed
.through-holes 52 thrqugh ich scre 51 are_to be
thereif S0 BOISA SO TR POBALE GrthE P2 D-e bbagUh bplsscts.  The
. outside_ the peripheral annular plate 45 has forned
periphesdrannylayplaig hoissasgbed de thasyationary platethlewith the screws 48
_ plurality of throu?h-hoj es 52. Wth the screws 51
being deiven nntodhie tshreow fiolashy) int the stegioniaoy pkat& 31 ithraugh ther st
rotating plate 32 being driven into the screw hol es

througiBholes 40ha the dangempoi-adn #P. pl ate 33 through inside
the ring portion 46 of the peripheral annular plate

@Bthel fifir OBEdtatdhg phitas BDand 33! &fe Bt 8AE (3D) diSposed inside the
installed integrally while hol di ng tight the ring

peripHRPalldriti A1 e 43 BaPRIrhRAGhSeifA itﬁbﬁgﬁpgg%?l?)zéém‘through

them It “should be noted that the secon

i 5t S ALGALE) IRESHLAR R SHEL L o s
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through-holes 52 in the first rotating plate 32 being driven into the screw holes 53 in
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 integraily while
holding tight the ring portion 46 of the peripheral annular plate 45 between them. Tt
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



extendi ng divergently in an angul ar range of
approximately 45 + a deg. about the -17- spindle 34.
The angle a is an overlap angle which will be
explained in detail later. O the pair of rotating
plats 32 and 33, the second one (33) has forned
thereon a pair of lI'imting pieces 55a and 55b that
abut the projecting stopper 141 of the stationary
plate 31. The limting pieces 55a and 55b in pair are
. disposed to forman angle of approximtely 90 deg.
spin; t {heasgieryisangveriap anglegraichovil begxplhied iB3letail later.
(Buncheq to bend toward the nmain side opposite to the
f the paisoaretating pdats 322andH3, tthe seedrsk onch@3) has iermed thereon a
_ first rotating plate 32 has formed therein a pair of
pair of ienitingpisGa Hahrkhiob that abghthetprojecting spayiper dfl of the stationary
limting pieces 55a and 55b is to be penetrated. In

plate 3hi sThe\bhitiigngecaesivad iR piit e Hﬁ?oﬁ@i fo frm an angle of
rotating plates 32 and 33 has been rotated about the

appro%ithit@l£9G del Nalitiife the EFIRHIOB I AL s¥EoddPrdthtg plate 33 is punched
stationary plate 31, " one of the limting plgeges

ob ) _ ; : .
o berpioRar 10 Ryt SRRkt 19 0] LIS R ARET.  Bh s other
t ' Ln.the other direction
hand, 8 B o PRB ARSI R dIkitin 3 ofiongoigs Sod i Seb
limti.n lece.55b .will abut th t.her .end of the
througly BN heEp S S BRFill Piesfao5aAg ShgarapeRengeaicd
which the grip unit, 4 is“g_*i?\éoiled in relation to the
Di3ayhmgedmeshanism 20p Whss the poirpfgotatimg plpies 32 and 33 has
hi nge nechani sm 20 further includes first and second
been mofgted abaut thespingle 3¢ 18 prgrtiresgiongelatizgity thostdtiohary plate 31,
ripunit 4 in relation to the main body 2 in a
one ohidei limsingppicaes Bxa) abuaisyongrryideod thewrdjebting stoppep4lni When
4 is pivoted in relation to the main unit 2.
the pair of rotating plates 32 and 33 has been rotated about the spindle 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 body2ina
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 gencrate friction at



The first friction nmechanism57 includes a | eaf
spring 59, pressing plate 60 and friction plate 61,
di sposed with the spindle 34 being penetrated, to
generate friction at -1s- the inner periphery between
the stationary plate 31 and first rotating plate 32.
The leaf spring 59 is formed froma nearly circular
metal sheet and has fornmed_ig. the center thereof a

t hrough- hol e 59a nearly equal in dianmeter to the

. first.portion 34a, of the spindl,e 34..1t has a
the inpqy RREHBELY BEPUET ratalelry Slthou: 40 Broheelalips plate 32
ount er si.nk __shape. mely, it is a so-called spring )
Theskeaf soring 58%2‘5 m & ngarly cincglargpetal shacs apd ap yormed in
circular netal sheet nearly equal in dianmeter to the
the centeathesspf adghmughdinle 38 nearlywguahin diemsterttorthe iestepdrtion 34a
a through-hole 60a nearly equal in dianmeter to the
of the spimstiel 3gor tlt bas 8dnckifiesshbirespiond] secBién halvang a barly countersink
pressing plate 60 has fornmed on the periphery thereof
shapea phsndlypiniing spicatledepringhedshenr events rotation of
the pressing plate 60. The positioning piece 60b is

TR preasingiplite G0RRTLEMEA foth AlieaRlyl @rdulld MBial sBéd et i
t he presgi]‘:ﬁg plate 60. The stati gtnal;y pl atg %1 haé3 ly equal in
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e'in circunference of the
it an:.34 e i 3
nearly el bl Bidshter RS0 bBRIOH R b MR RUEGHE , fiso, the
.posi t.i oni.n Lece 6 bei.n engaged in.the concavj
pressiBS blare AU, BrPEA o Be BEiBAen BT 5 adbif g DA Gl that
iS sitioped in.relation, d fixed, to the . C
provonss xplAbRm S tBF Rressing BRI @0-c af BRIDYUORNG Bigee 6Qbrs hgnt at right
59 eiet ween itse]f and_stationary plate 31. The
angle 11} yelatiom tgthe maigyside of hapuessingmlaetar | Thecstadonary plate 31
high friction sheet materi al
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 penetrated 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



nearly equal in dianmeter to the pressing plate 60,
and has forned in the center thereof a through-hole
61 a nearly equal in dianmeter-to the second portion
34b of the spindle 34. The friction plate 61 is

di sposed bei ng caught between the first rotating
plate 32 -19- and pressing plate 60 with the second
portion 34b of the spindl e @34 being penetrated

t hrough the through-hole 61 a. Therefore, in the

first frictio chani sm 57. t leaf sprin 9.
and prghfife oliss 50 Yl FRERETR Retlionoilh. o/ B sPRidld 84 hing peetrated
rotatjn | ate 32 presses the pressing plate 60, and
thro“&hf%‘eﬁ#@ﬁg‘ﬁlbolﬁléﬁe 60 thus pressed will be forced to
the friction plate 61, whereby _an appropriate
Thereforerindhe fisyt fgishenanechaniym /g the leal guing 39 sompressed

friction outside between the stationary plate 31 and

between tha stationanyi platepd hand $zst notatingplated32 presseothe pressing plate 60,
mechani sm 58 includes a | eaf spring 63 di sposed

and thbgreginypiatess daispresgediivilh b Herdetng tiofridtion platoél, whereby
t he peripheral annular plate 45 between the

an apprbpfikRtaickioRlcah ®e3der@pgteder i phery of the first
rotating plate 32. The |eaf spring 63 is fornmed from

r I [
1 88 L 8Bl pBE bl AUt ple 31 and fr
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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 pdsitioning 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 picces 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.



64 i s 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. r -20- In the second friction nechani sm
58, the |eaf spring 63 co essed between the
statlonary plate 31 and periphery of the first

r tatin |.at.e 32 presse e fi plate
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I n the pivot hinge mechani sm 20, there are provided
plate 32hwhichris thusnidr mtrtdnefpeurmhleo)nthenmﬂta the mmggiortdod 4631 the

to support the main body 2 and grip unit 4 pivotably
peripheral aghalai phate 46, ohehetot dreapprogrigievieicaiohrdagitheogeric@ated.

i nside and outside between the stationary plate 31
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mechanisms 57 and 58 are provided, the harness 66 can easily be routed between the
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



give a detent when the grip unit 4 is pivoted wl|
assure to keep the friction constant w thout any

i nfluence on forcing of the inner leaf spring 59 and
outer leaf spring 63. Therefore, the entire digital
video canera 1 including such a pivot hinge
mechani sm 20 can be desi gned nore conpact and the
grip unit 4 can be held appjopriately and stably in
an arbitrary angular position in relation to the nmain

it 2, hown. in FIG 1 i n t.he.digi Vi
connegfi batéch g airHbedy San vt if ditcd belween inside the main
connpect.ion between the nmain body 2 and grip_ unit 4 is
body an,2 aadhpside dhe Erpiwat 4 flerovghihe fsrandsgcond egenimgs 46 and 54
] the grip unit 4 through the first and second openings
in the pivetrhinge machanissn B0vot * hi nge nechani sm 20. The fir st
and second openings 40 ad 54 are forned to overlap
"Hazfirshtahdseadnd epeiingpd0tadei4 yrei formod am gubdap eacdyether at least
(90 deg. herein) in which the grip unit 4 is pivoted
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and 13. I'n this case, the harness 66 routed between
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pivoting of the grip unit 4. As shown in FIG 15, the
Mpce pyticglarky g&jgmﬁs 66 i3 adong flexible printed circuit board (will be

referred to as "FPC 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 pivoting 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 cach
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



bent portion 66a between the first and second
openi ngs 40 and 54 overl appi ng each other, and the
bent portion 66a has a curvature radi us nearly equa
that, about the spindle 34, of the first and second
openi ngs 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 tbﬁ@ggh t he overl appi hg zone
67 between the first and second openi ngs 40 and 54,
and is routed at one end thereof to the main body 2
thefhﬁﬁ?ﬁ@ﬂﬁgfﬁ% second opening 54 and at the other end
t hereof to the grip unit 4 through -22- the first
P HPRoa tolded dacko 88 evirtanpingeand 67 will follew ep iewptation of
zone 67 will follow up the rotation of the pair of
the painoftdtaiing pltes3232nd 33 i83clationgbdhe statibnatyhglate 31 and have the
stationary plate 31 and have the bent portion 66a
bent gorgor 6ba sherkbé shifiehithinthe owetlapppign®ne@le 67. At
this tinme, the angle through which the fol ded-back

Regiié tigke, Phe hhglchiffodh whithWhe foldel Batk gosittor e glgquc 66

an angle 0 in which the pair of rotating plates
show LTS 135 G408 el 4 4 B F RAMAR g, g2 ana 3
is rotag%(g ;# ﬁeggﬂl@g tc):1 %e%%tZO%?SI]ﬁZ%SQ t'a‘lthsﬁjé)f\ﬂug ﬁ% Eﬁgﬁ 1? Zﬁ@'ge?efore, to define
e oS2EhE L AR 1 DE A PR RERL AT B, et e
angulfigpie Delpiesn Biscpand s onipmndidd 95 56 Shield e freer than a
routing of a connector 68 installed to the FPC 66
half of thesmaziysemmngle (Pae ipwhieh g giap waiibisi piketed inrpkation to the
Imﬁnﬁg ;E?r range of the first opening
More specifically, to facilitate routing 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 1s 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 (o) at which at least a



40 is equal to the angular range Pm (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 nenber 69 to protect
the FPC 66 is disposed through inside the ring
portion 46 of the peripheral annular plate 45 and
between the stationary platg 31 and first rotating
plate 32. On the other hand t he angular range of the

part oﬁﬁwﬁs‘%%g"ﬁe”' Pedhey bredss Bt oo ko 8 855
openi S B LERBEPHEDENT o pEgtost &Whagfﬂﬂeég if Gupesed Between

-23- part of the second openi ng 54 overlaps the first

the pasgpefniotafingplatgsd2 prd BBe second opening 54, a second
guard nmenber 70 to protect the hardness is disposed
et fisst andtsecompdbperuhgs d0anidrfel parataly B2riapaads othéreo define
first and second openings 40 and 54 partially overlap

the ovedappi nd 67 Hefwona orehsndod®r bffiei gt p&reind 40Rgidv&BBr end
one end 40a of the first opening 40 and ot her end

54b ogﬂfé LReohfVpSAR Y 6PBRIWREN AhE eRPAVK B 1 ﬁh%t og&ﬁné% and

the first opening 40 and one end 54a of

one exﬁgs.?é‘ g¥ ﬁﬁéﬁactﬁgﬁlgi)egfhgﬂls ﬁg%ﬁ’ aﬁ%ulr Fﬂgge' 1ﬂtw50ftﬁcgl?hé PSir of rotating
plates Ir3? E?Ldegg il%/ %{tﬁ\%ﬁ r%rcitééltahB W L%BSH%IY epl@f‘/ce?fove. since

rrec ani-sm appi ng zone
7 i which t t d d 40 d
A e, e o bE gt i e fSRm, 20 B iR Aoy Gone 67 in

whichyiie oty SsccprispeisineQubih St Siietap satieu™ it de backin an
angulgrorgngg 1r(’i1 r\]hldhlgh the EQI') tunﬁ 401% ri)nggtr(]atdl 1¥1 rgﬁltlfogltg ?:lge 121%(1::1( 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



in the overlapping zone 67 and it can easily be
routed through the overlapping zone 67. Al so, since
in the pivot hinge nmechani sm 20, the fol ded-back

wi dth of the harness 66 is not influenced by the gap
S defined between the stationary plate 31 and first
rotating plate 32, the nmechanismitself can be
thinned nore by narrowi ng tf gap S. The entire
digital video canera 1 including such a pivot hinge

e ni sm.20 ca e designed nore coppact wi.ith . |
harnesin A PH G2 CHEEHE Jr oo AIsCRmgiHed b dhaEHB dgitghs pivoted
. routed between the main body 2 and grip unit 4. Al so,
in relation;te the uinbedy 2. prispasialbyhia ease Zlgowbgﬂ'ﬁ’ébsﬂ%bhmted

. _being caught, broken or discontinued when the grip
circuituinivsed ap thepharaessi66, sineeitds infarionin bending medistaypce to the

Especially in case a double-side flexible printed

singlesside flexibles printed ciscitihbodrdrbeeassctfic siniteg oftwirss is smaller, it is
inferior in bending resistance to the single-side

very ativ@xtatcuspr ilntthe degitd Wiilled 6@idrabE Gansethe MRArMSIEY ¢4 be routed
wires is smaller, it is very advantageous, In the

after ad6hblihg HcH9of BieAndehAlifta20 AR Hl@flﬁﬁﬁ:ﬁlﬁ[@% €845 B&n be

routed ~aft'er assenbling the pivot hinge chani sm
reduc&?' t he manuf acturing costs can be reduced. In the
aforenentioned digital video canmera 1, the stationary

% pepb Rl T 1 AT s e
to the FRpit} Whils e g af tobenbiies 3 33 i instalivd'to the main
body 2. Reversely, however, the stationary plate 31 may be installed to the main
body 2 while the pair 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-ree 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 1n various manners, constructed alternatively or embodied in various

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



body 2 while the pair of rotating plates 32 and 33
may be installed to the grip unit 4. Also, the
harness 66 nay be formed from a hal ogen-free harness
(electric wire) in order to reduce the environnental
| oadi ng substance instead of the aforenentioned FPC
The hal ogen free harness is harder than conventiona
one, and so it is very advastageous. In the
foregoing, the present invention has been descri bed

Ip.detail con ning certain preferred enbodi nents
deﬁn?ﬂ%%@@fmg n@%&ﬁ%?%@'mﬁth reference to the

acco nyi drawi ngs. However, it should be
I“dusﬁﬁééggﬁﬁ%hﬂ%¥ those ordinarily skilled in the art
that the present_invention is not limted to the
Anbavingehren daseribed in Bie fasegdingdthierpivel hings meohasissn according
constructed alternatively or enbodied in various
to theqirbsant inyvengioni is lappticakdparot only for amimiging clepéceasuth as digital
spirit thereof as set forth and -25- defined in the
video apnenalatigithlbstitb camerdulsutralsd irppklecabinld Appafetub ay wibch a
been described in the foregoing, the pivot hinge
pivotd € haltiis Fﬂﬁﬁ&lﬁlécih Relatibf tb AGMRMEASATY of héappafitus.S
appl i cable not only in an inmaging device Such as
digital video canera, digital still camera but also
in an el ectronic apparatus in which a pivotable unit
is pivotable in relation to a main body of the
apparatus. 26 CLAIMS 1. A pivot hinge nechani sm
supporting a nmain body and pivotable unit pivotably
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inrelation to each other, the pivot hinge nechani sm
conprising: 5 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 tﬁ@5stationary pl ate, the
stationary and rotating plates having forned therein
CLAIM@ni ngs through 10 which a harness routed between
the main body and rotating portion is penetrated; and
L. t Aepiipé hinggsmieeharism suppouing ¥ npintbedgmadtpieotableainingivotably
plates are forned for at |least a part thereof to :
in relatiar tcagachatthen tikepivonhmgeangehamism aogprisingshi ch t he
pivotable wunit is pivoted in relation to the main
badjationaey plate insealledasiongdfithc tlEn Hoay ad PivotaBeaind:;
and the rotating plates are fornmed outside the

s pitathe platddindtal (B &0 Bhe/ etheP bR 8% ARENBHHE B RERLHIOUnit; and
to claim1, wherein the opening in the” stationary

PhapinABubpBRfd the AR ' A" Ostati
ha\?%ﬁ};\ neg?Py ciglr cul araﬁ%?&é&@%gﬂaﬁ%@g ngrrgI E@éﬁﬁdﬁgds tationary
plateWi dth and extendi ng divergently in a predeterm ned an

‘angul ar range about the spindle. 20 3. The pivot
hi i i .alm2 rei.n the.
DARARCARRIRAL W RSGREE sifheh Dot Mokl GerR o hingp through
. 3 in | at.es.i s | arger t.han .a half of a maxi mum
whic? BltRsP QIR s et Podsing kiting ROTHPY 6t Benstigted; and
relation to.the main body, and spaller than the
%?ﬁlgg% iR the stationary %late and the rotating plates are 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, wherein the openings in the stationary

plate and the rotating plates are formed outside the spindle .

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.



25 -27- 4. The pivot hinge nechani smaccording to
claim1, wherein the harness is a flexible printed
circuit board and can be fol ded back between the
openings in the stationary-and noving plates in
whi ch the fol ded-back portions of the flexible
printed circuit board overlap each other. 5. The
pi vot hinge nmechani sm accor@irg to claim1, further
conprising a first friction nmechanism and second

4. Thepvéhi Hﬁ@h&%ﬂ@éﬁdﬁif% d1hin® ] Qfetdin bRl Wiiftlss is a

the” rotating and stationary plates at the inner a

ekt 48580 S 05 B B AR FSFRRpBes o e
LA o B8 L RS BN princ

. %net ated between the stationary plate and rotating

CH'CH% OVEIHP §358r0WDh i ng conpressed bet ween the
stationary and rotating plates forcing the pressing

5. hhapaveihiage merhaninmsagorgingstocdaing 11 r iconipuising a first

. plate to generate friction. 7. The pivot hinge

frictiore oleshamismeansiosegiong fristiohaneciBinisshewhich gihe fidedome between the
friction mechanismincludes: a peripheral annul ar

rotatipg and statminacy plates atithg ipoert areholrer wails thakbdfli ng
contact with the nmain side of the periphery of the

6. Tativothipg@hRchompaPad i g ] 5inRb] WRafen BldkRt friction
and a flange portion projecting fromthe periphery o

mechh ARt 1B R2 ra?lle&’f‘ﬁr?ﬁﬁ{ﬁ%gé%ﬁg r;f)é&t@%@ @ﬁ{ﬂoxgéggtgncg%%eg with the

direction in ter Is lar

a
spindiSbeind PeRbirSida bRekB& MALthQBMY RhBLEd I%Pa‘%ing plates,

the leaf spring 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 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,
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a leaf spring fixed to the stationary plate and

di sposed being conpressed between the stationary

pl ate and periphery of the rotating plate, 28 the

| eaf spring conpressed between the stationary plate

and periphery of the rotati pl ate pressing the

rotati ng plate whose perip y wll thus be forced to

t he r%ng.gortion of the eriﬁheraj annul ar plate to

gHIfeleat sPYiRE compesspdgbetyen th statimage phake madi pasiphery of the
.according to claim?7, wherein the second friction

rotating kiR PERSSIE Mirn satating alds gvhescapsmghapy avidl Bwspor fanded to the

) rotatably on the spindle while catching the ring

ring pesiien ehthisqrenipbrraltasantar plade toganératy fictipe. and whi ch
isinstalled integrally to the rotating plate
through inside the ring portion. 10 9. An inmagi ng
devi ce, conprising: a nmain body having provided

8. t he giivotdiingermgtahgnisnt bet@dtaptauciainaly, ivageirofhcadecond friction
object; a grip unit having provided therein a

mechaeisor dichgles i fechad roaaing plage supHOee8 DAY onl hd¥hindle while
the imaging unit and installed pivotably to one side

catchfy {IRerifRi Poriodly befdtdnaitRily %dhfdi&ﬁlb%‘?m@rﬂrﬁfnwhich i jnstalled

supporting the main body and pivota unit pivotab
integrally k€ YR doRtid ﬁ?é’fhr@ﬁ;él? i ' Ljge nechani sm
Z’ian%:]l udi ng a1 s%)%ti onar pfuﬁ%@@ﬁ@%mﬁo{gﬁb{lb one of the
mai n body and pivotable unit, rotating plates

installed to the other of the main body
9. An imaging device, comprising:

a main body having provided therein an imaging unit to capture an image of an

object;

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

openings in the stationary plate and the rotating plates are formed for at



10

15

20

20 and pivotable unit, and a spindle supporting the
rotating plates rotatably in relation to the
stationary plate, the stationary and rotating pl ates
havi ng formed t herein openings through which a
harness routed between the nmain body and rotating
portion is penetrated, and %he openi ngs in the
stationary plate and the rotating plates are forned

least prarithepedie ovastapt eaghpether ithen emigutay reuge limwidalr the pivotable
ot her in an angular range in which the pivotable

- unit wrpivoted ipi nebateh iontheetmain bodypwiieecinethe dyedingsvinethed srtationafy

the openings in the stationary plate and the

plate and ahe ngrapihatpéstenne foomee dutsids ttdsspifdiespi ndl e. 5 10.
The i magi ng device according to claim9, wherein the
opening in the stationary plate and those in the
rotating plates are formed to have a nearly circul ar

10. sTapenhgii@evide REQAGINRIBIdEith Wi Ghbrea %@5}%6%%13% Withe stationary

divergently in a predeferm ned an angul ar

plate 3R@ WoskNB (B i"é(}:?gﬁ%]pmeslére folifel :ﬁﬁgh{i]@ aﬁh%é%i? Qircular shape having

according to 10, wherein e ang range o

» ey RS0 L L ORRON, 30 BRALAR A e

' able unit is pivoted inrelation to the nmain
abom{)tgg)?&él\régé‘snal | er than the maxi num angle. 12. The

RS ARG} S Yt i an of i
openiglggp? g}é{)‘c[@g{?g&&%ﬁ Irkigxtiilv\:g%rl]atte? ies loa?geg}i tﬂgﬁ ai hnalit‘ Qfe a maximum angle
through which the pivotable unit is pivoted in relation to the main body and smaller
than the maximum angle.

12.  The mmaging device according to claim 9, wherein the hamess is a flexible
printed circuit board and can be 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 planc 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.



and noving plates in which the fol ded-back portions
of the flexible printed circuit board overlap each
other. 13. The inaging device according to claim12,
wherein the flexible printed circuit board has a
portion bent in plane wth a predeterm ned curvature
and is folded back 20 between the openings in the
stationary and rotating pl aBés where the bent
portions overlap each other. 14. The i magi ng device

15. 'Hee bnaging devicds3accondingito dldign ¢0F wakiHig theBirssPls 4 duble-side
bent portion is nearly equal to that, about the

printedRiifti€boRf. t he openings i n the stationary and
rotating plates. 25 -30- 15. The inmagi ng device

t6. TACHMLAE ASic) Bide BUELEAD AR BERRRIAS Ty fiction
mech L6 RERFAENAS BT MBI AR08 5 Beben he
rotatinih g SHETOAEY iR A aF Y AEOUET WRLS TAet and out er

wal s thereof. 17. The inmaging device according to
17. Ehaimpgng dinisecagrordiagrtprcdaim aﬁcwh@xcmﬂmnﬁrﬂt drittion mechanism
) I ncludes a |l eaf spring, pressing plate and friction
includsisa keaf sprapm geeassmng plate:end frigtioe plase digperedevithtleispindle

between the stationary plate and rotating plates, the

beinglpeattrated begweemhieestandnist platnandwetstimg planay,y and
rotating plates forcing the pressing plate which

thicl lbafl dptindocomprssalibétvdehaht siionary Mdtdatiflg plates forcing the

generate friction.
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 inclﬁdes:

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
instalied 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



18. The pivot hinge nmechani smaccording to claim 16,
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 fT%hge portion projecting
fromthe periphery of the ring portion toward the
ring poriaen of treyparipiteealeamtiular patdi i gehenite fictidi.ch t he
dianmeter is larger and which is installed to the

19. Fhaimagiagydeniat fcofdidg @ tRafm 58rwhdefd ﬁ@c&eb@nd Réction
stationary plate and dlsposed belng conpr essed

mech@fitmEiaelddes a%%@éﬂ@ﬁﬁéﬂn bPatté s@gﬁon?&f fo?gt%%r gﬁ [.l'f hsi)mdle while

rotating plate, the sprln conpresse
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The inaglng devi ce according to cIa|n118, wherein the
second friction nechanismincludes a second rotating
pl ate supported rotatably on the spindle while
catching the ring portion between itself and rotating
plate and which is installed integrally to the
rotating plate through inside the ring portion.



