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the Invention This invention relates to a round type connector and a '}y
connection device for a flexible printed circuit board. The present

invention is applicable to, for exanple, a snall-sized electronic equi pnment
such as a cylindrically-shaped small-sijzed canera head. Description of the

Rel ated Art In a conventional canmera head, for exanple, a rigid circuit

board, having nounted thereon a variety of circuit conponents, is-

nulti-layeff¥tﬁﬂ5¥«%ﬁ§<¥ﬁy§'f}d% casing. Aflexible printed circuit board or
a cable having its both ends connected to -connectors has been used for

connecti oot M dieedl) | Mage sensor and the circuit board, or between the
circuit board and an out put connector. The conventional canera head
. enpl oyi ng BAGKGROUND oFs @HEANVENTION | on structure suffers froma problem
that conplicated

Field of the Invention

This invention relates to a round type connector and d
connection device for a flexible printed circuit board. The
. present invention is applicable to, for example, a small-sized
electronic equipment such as a cylindricallyFshaped.small-sized
caméra head.
' Description of the Related Art
In a conventional camera head, for example, a rigid circuit
board, having mounted thereon a variety of circuit components,
is multi~layered and enclosed in a casing. A flexible printed
circuit board or a cable having its both ends connected .to
-connectors has been used for connection between an image sensor
and the circuit board, or between the circuit board and an.outpﬁt
connector.

.The conventional camera hedd employing the above—-described
connection structure suffers from a problem that complicated
operational steps are required in fabrication, thus raising the
cost énd lbweriﬁg the reliabiiity of. the product thle raising
difficulties in reducing the size of the camera head.

In view of the above problems of.the_priop art, the present
invention provides a flexible printed circﬁit board device,

having a satisfactory space factor, which can be directly



operational steps are required in fabrication, thus raising the cost and
lowering the reliability of the product while raising difficulties in
reduci ng the size of the canera head. In view of the above problens of the
prior art, the present invention provides a flexible printed circuit board
devi ce, having a satisfactory space factor, which can be directly: 2
connected to an inage sensor or to an Qutput connéctor and which assures a
nounting area for single-surface nount?ng conparable to that for a

doubl e-surface npunting. For reducing t he size of the canergphead havi n

such structQPBeCEed| 'O it JIage SERSPERT T R QWY cCRBeSIPFuRRE oKL or .
et on e, B BALHUTAgERoLRESCd 190 B HAREE BbuREL G RoRLFRER
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For reducing the size of the camera head having such
structure, it is necessary to reduce the size of the output
connector.

In a connector, limitations are imposed on the interval
between solderable connection pins, so that.a problem is raised
in the arrangement of the connection pins in reducing the
connector size.

| Thus the present invgntion provides.a multi-pin round type
connector which is small-sized and which permits a_facilitated
soldering operation for & connection pin.

The present invention also provides a connection'device
comprised of & flexible printed circuit board in which_connection
pins of a small-sized round type connector can be easily soldered
to the circuit board. |

| In addition, an image sensor needs to be mounted so that its
imaging surface will be perpendicular to the optical axis of the
imaging optical system with the center of the imaging surface
coincident with the optical axis of the optical axis.

In the conventional camera head, an optical disc holding
mechanism of a complex structure for holding the image sensor in
position to a high accuracy is required, thus impeding reduction

in size of the device and lowering the operationél reliability.



Thus the present invention provides a multi-pin round type connector which
ks smal | -sized and which permts a facilitated sol dering operation for a
connection pin. The present invention also provides a connection device
conprised of a flexible printed circuit board in which connection pins of a
smal | -Si zed round type connector can be easily soldered to the circuit
board. In addition, an inmage sensor needs to be nmounted so that its imaging
surface will be perpendicular to the oftical axis of the inmaging optical
systemwith the center of the imaging surface coincident with the optical
axi s of the optThus thei prepant hintyH O PERYLdesnerio HRE devifR ifen ant sc
hol di ng nmechani sm of np
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;[ Exe/egﬁ/io(r:\e"&p%é %ﬂ{gﬂ[ y}ﬁi qgaqr@tiino ls 1tQlon@ltlo! hli¥n accdraByS the present
provi des a hol ding device for an |
BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 is a schematic longitudinal cross-sectional side view
of a camera head according to the.present invention. -

Fig.2 is an exploded perspective view of thé'camera head
shown in Fig.1. .

Fig.3 is an exploded persﬁective view of the camera head in
which an image sensor and a round type connector of the present
invention are interconnected via a flexible printed circuit
board.

Fig.4 is a front view of the image sensor.

Fig.5 is a back side view of the image sensor.

Fig.6 is a front view of & back plate connected to a back
side of the image sensor.

Fig.7 is a longitudinal cross—sectional side view of the
back plate.

Fig.8 is a perspective view of the assembled state of the
flexible printed c;rcuit board.

Fig.9 is a back view showing the state of interconnection
between a connection lead wire of the image sensor and the
flexible printed circuit board.

Fig.10 is a partial longitudinal cross—sectional side view

of the round type connector.



| mage sensor of a sinplified structure whereby the i mage sensor can be
rounted and held in position to high accuracy. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig.1l is a schematic |ongitudinal cross-sectional side view of a
canera head according to the present invention. Fig.2 is an expl oded
perspective view of the camera head shown in Fig.1l. Fig.3 is an expl oded
perspective view of the canera head in which an i nage sensor and a round

t ype connect or of t he present |nvent|oﬁ are interconnected via a erX|bIe

printed circuit_boar F| front .view.,of .the.inage sen Flg
a back side vi éwb ant He® ag ers Skhve |5'lew s'%ow"\’grc}" & unq'efsdoas Iate
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cross-sectional side view of the ack plate. Fig.8 s a perspective view of

the assembl ed st e1nf ikhe fexidl eipwi Bhowiar iid boatd. ofi bhrer A diACK
vi ew showi ng the state of interconnection
between the connection pin of the round type connector and the
flexible printed circuit board, |

Fig.13 is a perspective view showing the state of conneéction
between the connection Pin of the round type connector and the
flexible printed circuit board. . _

'Fig.14 is a front view showing’a holder holding the camera
head.

Fig.15 is a side view showing the state in which the camera
head has been ﬁounted on the holder.

Fig.16 is a perspective view showing first and second head
grips making up the holder.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the drawings, preferred embodiments of the
present invention will be explained in detail.

A round type connector and a connection device for a
flexible printed circuit board, according to the present
invention, are applied to a camera head 1 cqnfigured as shown for
example in Figs.1 to 13.

This camera head is a cylihdrically—shaped small-sized
camera head having the size of a small finger. Referring to
Fig.1l, showing its schematic longitudinal cross—section, the

camera head 1 includes a cylindrically-shaped outer casing 10



between a connection |ead wire of the i mage sensor and the flexible printed
circuit board. Fig.10 is a partial longitudinal cross-sectional side view
of the round type connector. 4 Fig.11 is a perspective view show ng the
nmounted state of the connection pin of the round type connector. Fig.12 is
a front view showing the state of connection between the connection pin of
the round type connector and the flexible printed circuit board. Fig.13 is
a perspective view show ng the state ofs connecti on between the connection
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board 60 and a round type connector 70 together making up a main
body of the camera head 100. The main body of the camera head
100 is housed withih the outer casing 10 with the flexible
printed circuit board 60 being sheathed in a.cylindrically-shaped
inner casing 80.

On the outer rim of the outer casing 10 #re.formed outturned
flanges 11A, llB_for position fegulation for mounting the outer
casing on a holder 200 as later e#plained. Towards both ends
along the center axis of the outer casing 1 are tapped female
threaded portions 12A, 12B. On the camera head 1, a lens barrel
2, carrying a photographing lens, not shown, is removably mounted
on the forward side female threaded portions 12A along the center
axis of the outer casing 10. The lens barrel 2 is secured in
position by a lock nut 3. On the camera head 1 is secured the
round type connector 70 by a flange nut 4 ‘peing threadedly
attached to the rear female threaded portion 12B salong the center
axis of the outer casing 10, as will be exélained subsequently.

A cable connector 5§ is mounted on the round type connector 70
for connecting the camera head 1 via a cable 6 to a camera
control unit, not shown.

The outer casing 10 is formed as a cylinder having an inner
diameter substantially equal to the outer diameter of the

cylindrically-shaped inner casing 80. On the forward end portion



Fig.16 is a perspective view show ng first and second head grips meking up
the hol der. DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Referring to the

drawi ngs, preferred enbodi nents of the present invention will be explai ned
in detail. A round type connector and a connection device for a flexible
printed circuit board, according to the present invention, are

applied to a canera head 1 configured és shown for exanple in Figs.1l to 13.
This camera head is a cylindrically-shaped small-sized camera head having
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maki ng up a main
housed the main body of the camera head 100 having its flexlble
printed circuit board 60 sheathed by the inner casing 80.

The inturned flange 13 is used for position regulation of
the forward end along the optical axis of the maiﬁ body of the
camera head 100 housed within the housing.section 14, and is
forméd as a ring having a central light path opening 15 sized to
encompass the imaging range of the image seéensor -40. This
inturned flange 13 has cut—-outs 16A, 16B for position regulation
as to rotation about the axis at an upper position and at a lower
position in the up—and-down direction extending perpendiculaf to
the optical axis, as shown in Fig.3. Two protrusions 17A, 17B
as to rotation about the axis are formed at an upper position and
at a lower position in the up-and-down direction extending
perpendicular to the optical axis towards the rear end along the
center axis extending ﬁerpendicﬁlar to the optical axis, as shown
in Figs.2 and 3. |

Although the two protrusions 17A, 17B may be of the same
shape, fheée are of different size in the present embodiment. By
providing' the protrusions 17A, 17B of different size, the
relative position of the main body of the camera head 100 with

respect to the up—and-down direction in the normal mounting state

of the main body of the camera head 100 can be checked easily.



body of the canera head 100. The main body of the canera head 100 i s housed
within the outer casing 10 with the flexible printed circuit board 60 being
sheathed in a cylindrically-shaped inner casing 80. On the outer rimof the
outer casing 10 are formed outturned flanges 11A, 11B for position

regul ation for nounting the outer casing on a holder 200 as | ater

expl ai ned. Towards both ends along the center axis of the outer casing 1
are tapped femal e threaded portions 124 12B. On the canera head 1, a |lens
barrel 2, carrying a photographing | ens, not shown, is renpvably nounted on
the forward si ddefB¥RL e hFBaJRE- ﬁB?T?Bﬁ% dipect ion ??ﬁP%@%%%?l%&|§°o¥h?he
outer casing, 10.. The | ens_bar red.i.n aP9s! L8N a,l ock
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the center axis o e outer casing 10, as wll be explal ned sequent
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connecting the canmera head 1 via a cable 6 to a canmera control unit, not
shown. Theceunter eat$sngf 10he sodbermechabng Yl i nder havi ng an inner
The optical filter 20 is formed as a rectangle having a
substaniially fectangular light incident surface and a
substantially rectangular light outgoing sﬁrface corresponding
to the imagfng surface of the image sensor 40 with an aspect
ratio of 3:4 (with a diagonal line of 5) of.the image sensor 40.
The packing 30 is made up of a ring portion 31 having an
outer diameter slightly smaller than the inner diameter of the
‘outer casing 10 and four arm sections 32A, 32B, 32C and 32D set
upright at four places, namely at.an upper portion, a lower
portion, a left-end portion and a right-end portion of the ring
portion 31. The ring portion 31 has a center optical path
opening 34 which is sized fo encompass the imaging range by the
image sensor 40. The arm sections 32A, 32B formed upright on the
upper and lower positions of the ring portion 31 are formed with
projections 35A, 35B corresponding in shape to the cut-outs 16A,
16B formed in the inturned flange 13 of the outer casing 10. The
packing 30 is molded from, for example, silicon rubber.
With the packing 30 loaded on the optical filter 20, the

state of the optical filter 20 is such that, as shown in Figs.1

and 3, the ring portion 31 of the packing 30 is.abutted against



di aneter substantially equal to the outer dianeter of the

cylindrically-shaped i nner casing 80. On the forward end portion 6 al ong
the center axis of the inner rimof the outer casing 10 is fornmed an
i nturned flange 13. In a columar-shaped housing section 14 formed by.the

i nner surface of the outer casing 10 is housed the main body of the canera
head 100 having its flexible printed circuit board 60 sheathed by the inner
casing 80. The inturned flange 13 is u8ed for position regul ation of the
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i mage sensor _ is Inturned flange 13 has cut-outs B for
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at a lower position in the up-and-down direction extendi ng perpendicular to
t he opti capaekisg a6.sh@he ipediins3.30Mvwoperatesisasns hoAddihzB member for
holding the optical filter_zo at a pre-set'position relative to
the outer casing.
The optical filéer 29 is inserted into the housing section
14 of the outer casing 10, with the packing”30 mounted thereon,
as shown in Fig.1l, and is position-cdntrolled to a condition of
being perpendicular to the optical axis by the outer rim portion
of the light incident surface beiné abutted against the position
regulating surface 13A of ﬁhe ihturned flange 13, The
projections 35A, 35B provided on the arm sections 32A, 32B of the
packing 30 are engaged in the cut—-outs 16A, 16B of the inturned
‘flange 13 of the outer casing 10 for position regulation in the
direction of rotation about the optical axis whereby the packing
30 is mounted at a pre—-set angular position.
Although not shown, the outer peripheral surfaces of the arm
sections 32A, 32B, 32C and 32D are formed with ribs of the height
" against abutting against the inner peripheral surface of the
outer casing 10 for positively holding the optical filter 20 in
the outer casing 10 by the arm sections 32A, 32B, 32C and 32D.
The image sensor 40 has an imaging surface 41 with an aspect
ratio of 3:4, with a diagonal line edual to 5, as shown in Figs.4

and 5, with two mutually perpendicular sides 42A, 42B and a back



as to rotation about the axis are fornmed at an upper position and at a
l-ower position in the up-and-down direction ext endi ng perpendicular to
the optical axis towards the rear end along the center axis extending

per pendi cular to the optical axis, as shown in Figs.2 and 3. Although the
two protrusions 17A, 17B may be of the sane shape, these are of different
size in the present enbodinent. By providing the protrusions 17A 17B
of different size, the relative posi%ion of the main body of the canera
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means the vertical direction in the normal nmounting state of the nmain body

of the cangk@shead IQ0.thhepydminlinddes D¥nddre 400Ri 18 bsh of ide LIRNEF&
head 100 coincides with the center axis of the outer casing 10.
derived from the back surface 42C of the ceramic casing 42 at 14
equiangular positions centered about the is O, as shown in Fig.5.

The back plate 50 is formed as a disc having an outer
diameter substantially equal to the inner diameter of the outer
casing 10, and has 13 small holes 51 passed through by the 13
lead lines 43 of the image sensor 40, as shown in Fig.6. These
small holes 51 are in the éhape of a funnel having a conically
shaped flared surface towards' the inserting side to permit
facilitated insertion of the lead lines 48. The cenfer portion
of the surface of the back plate 50 surrounded by the 13 small
holes 51 of the back plate 50 is raised slightly beyond the rim
portion from the back surface 42C facing the ceraﬁic casing 42C.
This raised center portion is used as an adhesive surface 52 with.
respect to the back surface 42C of the ceramic casing 42. The
upper and lower portions of the outer rim of the back plate 50
are formed with cut-outs 53A, 53B for regulating the position in
the direction of rotation about its axis.

Although the two cut-outs 53A, 53B may be of the same shape,
these are of different size in the present embodiment. By
providing the cut-outs 53A, 53B of different size, the relative
position of the main body of the camera head 100 with respect to

the up—and-down direction in the normal mounting state of the



The optical filter 20 is formed as a rectangle having a substantially

rect angul ar | i ght incident surface and a substantially rectangul ar
| i ght out going surface corresponding to the imagi ng surface of the inage
sensor 40 with an aspect ratio of 3:4 (with a diagonal |ine of 5) of the

| mage sensor 40. The packing 30 is nmade up of a ring portion 31 having an
outer dianeter slightly smaller than the inner dianeter of the outer casing
10 and four arm sections 32A, 32B, 32C 3&0d 32D set upright at four places,
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projections 35A, 35B corresponding in shape to the cut-outs 16A, 16B forned
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from for exanple, silicon rubber. Wth_the packing 30 | oaded on the
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providing a step difference D between the center portion and the
peripheral portion of the facing surface of the back plate 42C
of the ceramic casing 42, gnd by carrying out the molding so that
burrs 55 dué to the extruder pin will be generated in the
peripheral portion, the planar adhesive surface 52 may be
produced in the protruded center portion.

With the 13 lead lines 43 inserted through the 13 small
holes 51 in the back plate 50 for assuring position matching with
the reference surfaces, that is the lateral sides 42A, 42B of the
ceramic éasing 42, the adhesive surface 52 of the back plate 52
is bonded to the back surface 42C of the ceramic casing 42
operating as a reference surface. The 13 lead lines 43 of the
image sensor are passed through the 13 small holes 51 of the
image sensor 40 and thereby mgintained with a pre—set distance
between adjoining lead lines 43.

Th flexible printed circuit board 60 includes first and
second rectangular chip component mounting portions 62A, 62B
folded in a U-shape with a mounting surface for electric parts,

such as chip components, facing outwards. On the chip component



8 the outer periphery of the outgoing surface of the optical filter 20,
with the four |ateral sides thereof being gripped by the four arm sections
32A, 32B, 32C and 32D of the ring portion 31 of the packing 30. The _
packi ng 30 operates as a hol ding nmenber for holding the optical filter 20
at ‘a pre-set position relative to the outer casing. The optical filter 20
Is inserted into the housing section 14 of the outer casing 10, with the
packi ng 30 nounted thereon, as shown ifg4Fig.1, and is position-controlled

to a condition of being perpendicular to the optical axis by .the guter rim
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casing 10 for position regulation in the direction of rotation about the
optical axefdWworisdysdlieiagkipbgtion 65A, 65B, while connecting pins 71A,
71ib of the round type connéctor 70 are connected to second and
fourth soldérihg portions 66A, 66B.

| Referring to a developed plan view of Fig.8A, the flexible
pfinted circuit board 60 has rectangulﬁr first and second chip
component mounting portions 62A, 62B, each being a thick film
layer, connected to each other by a first folding portion 61
formed by a thin film layer, and substantially semi-circular
first and second soldering portions 65A, 66A, each being a thick
film layer, connected to short side portions of the first chip
component mounting portion 62A by second and third folding
portions 63A, 64A, each being a thin film layer. The flexible
printed circuit board 60.also has third and fourth soldering
portions 65B, 66B, each being a thick film layer, connected to
short side portions of the second chip component mounting portion
62B via fourth and fifth folding portions 63B, 64B each being a
thin film layer. On the first and second chip component mounting
portions 62A, 62B are mounted chip components making up a driving

circuit for the image sensor 40 or the pre—amplifier.
The flexible printed circuit board 60 is bent in the U-shape
at the first folding portion 61 with the chip component mounting

surface directed to outside, as shown in Fig.8B, and is further



30 is mounted at a pre-set angul ar position. Although not shown, the outer
peri pheral surfaces of the armsections 32A, 32B, 32C and 32D are forned
with ribs of the height against abutting agai nst the inner peripheral
surface of the outer casing 10 for positively holding the optical filter 20
in the outer casing 10 by the arm sections 32A, 32B, 32C and 32D. The i mge
sensor 40 has an imaging surface 41 with an aspect ratio of 3:4, with a

di agonal line equal to 5, as shown inliﬁﬁ.4 and 5, with two nutually
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13 lead lines 43 are derived fromthe back surface 42C of the ceramc.

casing 42 pbridoREUEBAQPUESA, POSE | | 6BE xaNicdiedrkdlxulis i iiad 1§, a®S9shown in

Fig.5. The back plate 50 is fornmed as a disc having an outer dianeter

substantial ly efbel fiosthedldering panteiorof 6$hehest & through-holes 67A
passed through by the lead lines 43 of the image sensor 40, while
the third soldering portion 65B has 6 through~holes 67B passed
through by the lead lines 43 of the image sensor 40. On the
compohent mounting surface of the flexible pfinted circuit board
60 are mounted connection land portions 68A, 68B of the lead line
43 of the image sensor 40 for surrounding the through-holes 67A,
67B of the first and third_soldering portions 65A, 65B.

In the second and fourth soldering portions GGA; 66B are
formed 5 through-holes 161A, 161B passed through by connection
pins T71A arranged on the circumference of the round type
connector 70 as later explained, and three through—hplgs 1624,
162B passed through by connection pins 71B mounted on boundary
lines of the round type connector 70, al;o as later explained.
On the component mounting surface of the flexible printed circuit
board 60 are mounted the connection lands 163A, 163B of the
connection pins 71A of the round type connector 70 for
surrounding the through-holes 161lA, -161B of the second and fourth
soldering portions 66A, 66B. On the component mounting surfaces
of the flexible printed circuit board 60 are mounted connection
lands 164A, 164B of the connection pins 7iB of the round-type

connector 70 in the portions of the second and fourth soldering



casing 10, and has 13 snmall holes 51 passed through by the 13 lead |ines 43
of the inmge sensor 40, as shown in Fig.6. These small holes 51 are . in

t he shape of a funnel having a conically shaped flared surface towards the
inserting side to permt facilitated insertion of the lead |ines 48. The
center portion of the surface of the back plate 50 surrounded by the 13
smal | holes 51 of the back plate 50 is I sed slightly beyond the rim
portion fromthe back surface 42C faci the cerami c casing 42C. This
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t he back surface 42C of the ceram c casing 42. The upper and | ower portions
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regulating the position in the direction of rotation about its axis.
Al t hough t hbet secend- andsfeBpthos@ldering pArtians Hd.sHfffe, these are of
different size in the present, enbodi nent. B rovi di ng the cut-outs 53A,
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mounting operation may be carried out with high workability.
Since the circuit boa;d is folded in a ﬁ-shape with the chip
mounting surface directed ﬁo outside, the mounting area similar
to that achieved with double side mounting can be achieved, while
the occupied space may be diminished.

In the first and third soldering'portions 65A, 65B in the
flexible printed circuit board 60, 13 lead lines 43 of the image
sensor 40 are passed through the first and third soldering
portions 65A and 65B, as shown in Fig.9, so as to be soldered. to
the connection lands 68A, 68B.

The round—-type connector 70 has a columnar—shapea insulator
72, having connection pins 71A, 71B pressed therethrough at pre-
set positions, and a cylindrically-~shaped shell 73 to which is
fitted this insulator 72, as shown in a schematic cross-sectional
view of Fig.10.

The shell 73 of the round type connector 70 is formed of an
eléctrically conductive metal, such as brass, to a cyiindrical
shape of substantially the same outer diameter as the inner

diameter of the outer casing 10. On the outer periphery of the

shell 73 are formed an outturned flange 74 for position



10 i mage sensor 40 can be check easily. The back plate ‘50 is nol ded of
synthetic resin. Resin nolding | eads unavoi dably to generation of burrs
due to the presence of an extruder pin. Thus, if the.facing surface of the
back plate 50 is forned as a planar surface in its entirety, the back plate
50 cannot be maintained planar due to burrs. Thus, by providing a step
difference D between the center portion and the peripheral portion of the
faci ng surface of the back plate 42C ofl4he ceranic casing 42, and by

carrying oyggaggt'f@f{ YNEne0ohiRal LAY ire Wurdng iRst RouStidg!dGlq R @h%hae&)g

generated in the peripheral portion, the planar adhesive surface 52 may be
produced i potritq o Oty WLk e Nt r PHPTde Clonl t 1t tdeid3 |@adthé nesudd type

i nserted through the 13 small holes 51 in the back plate 50 for assuring
posi ti on neboheagon Th isheleteicbrbizemcuntatdhe chabilei sonhheckarebavisi thes
42A, 42B of the ceram c casing 42, the adhesive surface 52 of the back
plate 52 i $hyended perthenpAek surface 42C of the ceramic casing 42

operating as a &ELGSEPgééééﬂféTiigeTpi }§r$§§HLAit%%Soﬂéegfpég¥%hery of the
shell 73 takes charge of position regulation at the rear end
along the optical axis of the main body of the camera headIIOQ
housed in the housing section 14 of the outer casing 10, and
includes a position regulating surface 74A forming a planar
surface extending at right angles to the optical axis. Thel
outturned flange 74 has position-regulating cut—-outs 76A, 76B at
two positions, namely at upper and lower positions in ‘the up—and-
down direction extending at right angles with the axial
direction, for regulating the rotation about the axis. The cut-
outs 76A, 76B are shaped in meeting with the position-regulating
protrusions T76A, 76B provided at the rear end along fhe optical
axis of the outer casing 10. -

The shéll 73 also has a position regulaeting surface T3A
forming a plane extending at right angles to the optical axis,
at the forward end in the axial direction, while having cut-outs
77A, 77B for regulating the position in the direction of rotation
about the axis at two positions, namely an upper position and at
a lower position in the up—and—down direction extending at right
angles to the optical axis. The cut-outs 77A, 77B are of the same

shape as the cut—outs 53A, 53B formed in the back plate 50.



| mage sensor are passed through the 13 small holes 51 of the inmage sensor
40 and thereby maintained with a pre-set di'stance between adjoining |ead
lines 43. Th flexible printed circuit board 60 includes first and second
rectangul ar chi p conponent nounting portions 62A, 62B folded in a U shape
with a mounting surface for electric parts, such as chip conponents, facing
outwards. On the chip conponent mountjigig portions 62A, 62B are nounted
chip conponents nmaking up a driving circuit for the inmage sensor 40 or the

pre-anplifiers. Thehd epguhdLeyds ObnhbELtbFRI0 S@NSOIrdithd Stgpaneshfdctort he
first and third soldering portion 65A, 65B, while connecting pins 71A, 71b

of the rouadcoydéngorecily phesst COonnentednt andedenda an6p bnir ebnaekderi ng
portions 66A, 66B. Referring to a devel oped plan view of Fig.8A, the

fl exi bl e phiavtieg & rennedidand HihhaElh cendn@| epnfi¢ekiomnplinecéhll. chThe
conponent nounting portions 62A 62B, each being a , thick filmlayer,
connected COTPECGYISPhAINGy TR 38% BTV ﬁﬁP?gBﬁl%ﬁ}ly on iwo parallel

boun&ary lines L1, L2 of a band-shaped boundary area of a pre-set
width passing through the center axis of a main connector body
for dividing the surface of the main connector body extending at
right angles to the center axis of the main connector body into.
two equal portions. The connector pins 71A are arrayed on the
circumference centered about the center axis and in areas other
than the boundary area. The six connection pins-le arranged
symmetrically on the bouﬁdany lines are protruded in an amount
H2 which is larger than an amount of protrusion Hl1l of the ten
circumferential connection pins 71A.

In the above~described round type connector 70, the
connection pins 71A, 71B are passed through the thfough—holes
161A, 161B, 162A, 162B of the second and fourth soldering
portions 66A, 66B of the flexible printed circuit board 60 so as
to be soldered to the connection lands 163A, 163B, 164A and 164B,
as shown in Figs.12 and 13,

In this manner, the connection pins 71A, 71B of the round
type connector 70 are passed through.the 161A, 161B, 162A, 162B
of the second and fourth soldering portions 66A, 66B of the
flexible printed circuit board 60 so as to be soldered to the

connection lands 163A, 163B, 164A and 164B for completing a



formed by a thin filmlayer, and substantially sem-circular first and
second sol dering portions 65A, 66A, each being a thick filmlayer,
connected to short side portions of the first chip conmponent nounting
portion 62A by second and third folding portions 63A, 64A, each being a
thin filmlayer. The flexible printed circuit board 60 also has third and
fourth sol dering portions 65B, 66B, eaqlg being a thick filmlayer,
connected to short side portions of the second chip conponent nounting

tion 62B via fourt titth fold L .6 h_heing.
Phi n 111 m Papafel G dbARE, Eprop  SlS RRhe B rR O Ot sREh P e

62A, 62B akg gRENpELsEnt PigPERONGHI s making up a driving circuit for the

i mage sensor 40 or the pre-anplifier. The flexible printed circuit board 60
is bent in the Unshapes arotiha foymwd EohnlédtoporToi,ontitel wirbumfershtpally
conponent nounting surface directed to outside, as shown in Fig.8B, and is
further atzapgetl gonnhetienvopdnso7iAf caAnf bedsnddpoedi 6nom6entséde, 668,

648 hence can be reliably soldered to the connection lands 163A, 163B
even if the connection pins are of a narrow pitch. On the other
hand, since the connection lands 164A, 1643 of the firgt and
second chip component mounting portions 62A, 62B, to which are
soldered the six connection pins 71B arrayed symmetrically on the
boundary lines, may pe larger in size than the connection lands
163A, 163B to which are soldered the circumferentially arrayed
connection pins 71A, the connection pins 71B can be soldered
easily. By increaéing the area of the connection lands 1644,
164B, it becomes possible to cause a larger current to flow vie
the connection pins 71B. Moreover, if, after the six connection
pins 71B arrayed symmetrically on thé boundary lines are soldered
to the connéction lands 164A, 164B for provisibnally securing the
flexible printed circuit board 80, the circumferentially arrayed
.connection pins 71A are soldered to the connection lands 163A,
163B, the connection pins T71A can be soldered easily for
improving workability and operating reliability of the soldering
operation; Furthérmore, by selecting the protruding amount H2 of
the six connection pins 71B arrayed symmetfically on the boundary
lines to be larger than the_amount of protrusion H2 of the six

connection bins 71B, it becomes possible to improve the



as shown in Fig.8C, so that the first to fourth soldering portions 65A,
66A, 65B, 66B are opened substantially at 90. The first soldering portion
65A has 7 through-hol es 67A passed through by the lead |lines 43 of the
i mage sensor 40, while the third soldering portion 65B has 6 through-holes
67B passed through by the lead Iines 43 of the i mage sensor 40. On the
conponent nounting surface of the flexible printed circuit board 60 are
mount ed connection |and portions 68A @3B of the lead |ine 43 of the inmmge

sensor 40 for, suryoundj pg e - h B,of t | st and t ird.
sol deri ng Vﬁ%xflf%%lnlgﬁé%A{’PGgE.Q F%%%ggg cghggg‘géé‘f‘ogﬁt r%%s?olcg’gﬁéncgt%&r)lr {laldionnsg
66A, 66B afggformed 5 through-holes 161A, 161B passed through by connection
pins 71A arranged on the circunference of the round type connector 70 as

| at er expl ai nedthé@nthidw eea s iri® U - 1| wsd d 6P\, o L 68Wo paem Bde ¥ hi wdigic Oyl y—
connection pins 71B nmounted on boundary lines of the round type connector
70, al so ashapedrimxgt a¢aeing Gralves cifporBIR solit i in supiare bicluking
flexible printed circuit board 60 are nounted the connection | ands 163A
163B of t hehgorhovergentioned 7eanter aghs. TBLAJINRGPCcagbREeR? or formed f or

Surroundingfshgo£h£gg89129lg%a%g}éﬁslgéggff {Qeo§egofgng nggggponding
to the length of the flexible printed circuit board 60.

The inner casing halves 80A, 80B, making up the inner casing
80, are formed at end faces thereéf with lugs 81A, 81B, 82A, 82B
for position—-matching in the rotational directipn about the
center axis of the inner casing 80, as shown in an exploded
perspective view of Fig.3.

The‘lugs 81A, 82A provided on the inner casing half 80A are
shaped for mating with the cut-~outs 53A and 77A provided in the
shell 73 of the roundftype connector 70 and in the baék plate_SO,
respectively.

By abutting the inner casing halves 80A, 80B of the inner
casing 80 for encircling the flexible printed circuit board 60,
with the lugs 81A, 81B engaging in the cut-outs 53A, 53B formed
in the back plate 50, respectively, and with the lugs 82A, 82B
engaging in the cut-outs f?A, 77B formed in the shell 73 of the
round-type connector 70, respectively, the inner casing 80
operates as a connecting tube for mechanically interconnecting
the image sensor 40 bonded to the back plate 50 and the round-

type connector 70 together.



sol dering portions 66A, 66B. On the conponent nounting surfaces of the
f-lexible printed circuit board 60 are nounted .connection |ands 164A, 164B
of the connection pins 71B of the round-type connector 70 in the portions
of the second and fourth sol dering 13 portions 66A, 66B of the first and
second chi p conponent nounting portions 62A, 62B nei ghboring to the

t hr ough- hol es 162A, 162B of the second and fourth sol dering portions 66A,
66B. In the above-described flexible printed circuit board 60, since the
chi p conponents_are mounted only on onel8urface, the pounting operation my

be carried out WPt i REPIGHICIEY % Pectingle stRdecrichPe BBiRAPPLYTof dblein

a U shape with the chi unt.i.ng . surface direct t side, the npunting
rea o) Semese b, AeBu N P chesRrRPArEE 18uRE: BHCCHBne HEnFREchO

while the @eGuRl 64 t3RACHITHY the QHﬁknh§hGQ-th@_bgﬁkﬁhESEO?nghEthgn body,

sol dering portions 65A, 65B in the Tlexible printed crircuit board 60, 1

l ead |ineso43thé édiferdB@RAd 100 is housed in the housing section 14 of the
outer casing 10, and a flange nut 4 is threaded to a rear screw
12B in a direction along the center axis of the outer casing 10.
This léads to fixed mounting of the main body of the camera head
100 under fhe following position—reguiated étate:

That is, if the flange-nut 4 is threaded to the rear screw
12B in the direction along the center axis of the outer casing
10, the main body of the camera head 100 is:thrust forwards
along the center axis of the outer casing 10 aloﬁg with the
round—-type connector 70, as the flange nut 4 is progressively
screwed.

This causes the outer rim of the incident surface of the
optical filter 20, disposed at the leading end in the direction
of the optical axis of the main body of the camera head 100, to
be abutted against the position regulating surface 13A of the
inturned flange 13, thus position;regulating the optical filter
20 so as to be ©perpendicular to the optical axis.
Simultaneously, the projections 35A, 35B fo:med on the arm
sections 32A, 32B of the packiﬁg 30 are engaged in the cut-outs
16A, 16B fbrmed in the inturned flange 13 of the outer casing 10
for position-regulating the optical filter in the rotational

direction about the optical axis, thus holding the optical filter



sensor 40 are passed through the first and third sol dering portions 65A and
65B, as shown in Fig.9, so as to be soldered to the connection | ands 68A,
68B. The round-type connector 70 has a col umar-shaped insul ator 72, having
connection pins 71A, 71B pressed therethrough at pre- set positions, and a
cylindrically-shaped shell 73 to which is fitted this insulator 72, as
shown in a schematic cross-sectional view of Fig.10. The shell 73 of the
round type connector 70 is formed of aH‘eIectricaIIy conductive nmetal, such

as brass, ifi €héYbiékd€ahowBiieg GoSiidrAd al highhacsaracout er di aneter
as the inner dianmeter of the outer casing 10. On the outer periphery of the
shel |l 73 are foByreshan fourtwandndhriusdigg,74hkopopdsibnoneguldtiinggsiimfaon of
the outer casing during its mounting and a threaded portion 75 on the rear
side al ong7p4 fogmed @t the ddshaltpl piheccenten pxigedirpabionnefintke

the cable g gq?cggro% %%% %u%nd type connector 70 is abutted against the
one end face of the inner.c#sing 30, with the back plate 56
bonded to the back surface 42C as the reference plane of the
ceramic casing 42 of the image sensor 40 being abutted against
the other end face of the inner césing 80. This thrusts the
imaging surface of the image sensor 40 against the radiating
surface of the optical filter 20 via packing 30, by way of
position regulation, with the reference back suffacei4zc of the
ceramic casing 42 of the image sensor 40 remaining-positively
parallel to the position regulating surface 73A.provided in the
shell 73.

In addition, the position regulating surface 74A formed on
the outturned flange 74 of the shell 73 is abutted against the
position regulating surface 17 of the outer casing 10. This
assures parallelism between the position regulating surface.74A
formed on the outturned flangé 74 of the shell 73 and the
position regulating surface 13A formed on the inturned flange 13
of the outer casing 10.

In abutting the position regulating surfaces together, the
position regulation in the direction of rotation about the axis
by relative engagement between the lugs and the cut-outs is

realized, thus enabling the optical filter 20 to be positioned



threaded portion 75. The outturned flange 74 fornmed on the outer periphery
of the shell 73 takes charge of position regulation at the rear end al ong
the optical axis of the main body of the canera head 100 housed in the
housi ng section 14 of the outer casing 10, and includes a position

regul ating surface 74A formng a planar surface extending at right angles
to the optical axis. The outturned flagge 74 has position-regul ating
cut-outs 76A, 76B at two positions, naifely at upper and | ower positions in

t he up-and-, .direction ext ¥y t ri.ght. angl es w th the axi al
directi on,wfggmﬁégﬂﬁl%‘f?‘r’\ﬁa?%er?e{c:%a’t‘%oﬁoag’ou ]T"hagga%egsofhélbdut- outs 76A,

76B are shaped yP.ARRI1E0 Wheh ddife ROSAddPON1T G| Rddih PERT RUSHANE +/ fbo 76B
provi ded at the rear end along the optical axis of the outer casing  -10. The

shel | 73 aksarhaaradpasi §hownr el exdnisl e Ui atiggs/.3A fter meng a pl ane

extending at right angles to the optical axis, at the forward end in the

axi al directi onThehht Hddm\Z0fg isunadetup BEAe MABNf body egfi| aathiaigleirh@1fosnd i on

in the direction of rotation about the axis at two positions, nanely an

upper posi £i8ftagddarsegondndeado&rirsn2tf,t R&Oup2anahavinini Fégtién The

ext endi ng %Er;%gggd second head groups 220, 230 are secured at a pre-set
angle to the main body of the holder 210 by # screw 241 and a nut
242. '

The main body of the holder 210 is made up of a mounting
base plate 211 and a supporting plate 212 bent at a right angle
from the mounting base plate 211. This-supporting plate 212 is
formed with a protrusion 213 by haif die cutting and an
arcuately—-shaped elongated opening 214 lying above and centered
about the pfotrusion 13.

The first head grip 226 is formed of band—shaped_stainless
steel and is made up of a linear attachment portion 221 extending
along the supporting plate 212 and a supporting portion 222 bent
in a hair-pin shape for suppofting the bottom of the camera head
1, as shown in Fig.iﬁ. The attachment portidn 221 has round
holes 223, 224 in register with the protrusion 213 and the
elongatéd opening 214, respectively, formed in the supporting

- plate 212.
The second head grip 230 is formed of band-shaped stainless

steel and is made up of a linear attachment portion 231 extending

along ‘the supporting plate 212 and a supporting portion 232 bent



angles to the optical axis. The cut-outs 77A, 77B are of - the sane shape as
t-he cut-outs 53A, 53B forned in the back plate 50. 15 The round-type
connector 70 is a round type connector according to the present invention
and is a 16-pin connector having 6 connection pins 71B and 10 connecti on
pins 71A. The connection pins 71B are arrayed symetrically on two

paral l el boundary lines L1, L2 of a band-shaped boundary area of a pre-set
wi dt h passing through the center axis @l1a nmain connector body for dividing-

the surfacenof thendpd FoGORUPPLAE i RYIWhEXIFHE BB rdliohi it thkIbeRetl hb&d
center axis of the main connector body into two equal portions. The

connector pi,n%as/lshowre brBygdion t Mheciatduntharesitc oxenitcar e2B hbbais rbend
center axis and in areas other than the boundary area. The six connection
pins 71B ahpdrge®3Bummedti dal | pedHistere WaGhddhe | pnetrus topr @lBucantl | hhan
amount H2 which is |arger, than an anount of prot;usiqp H1l gf the ten .
circunf ereﬁtlio&satESnﬁé’ ing %]T‘?S’ ﬂeﬁpectlvely, ormed in the supporting

plate 212.

The first and second head grips 220, 230 are connected via
a hinge 235 at the proximal end of the supporting portion 222 and
at the distal end of the supporting portion 232 in order to
permit opeﬁing/closure of.the second head grip 230.

In ihe above-described structure of the hpIder 200, the
sécond head grip 230 is opened and the camera head 1 is placed
on the supporting portion 222 of the head grip 220. ' The second
head grip 230 is then closed for clamping the portion between the
outturned flanges ilA, 11B fopmed on the outer casing 10 of the
camera head 1 by the supporting portions 222, 232 of the first
and second head grips 220, 230. Undef this condition; the round
holés 223, 233 formed in the attachment portions 220, 230 of the
first and second head grips 220, 230 are engaged by the
protrusion 213 of thg supporting plate 212 for provisionally
securing the first andlsecond head gfips 220, 230. For this
provisional attach&ent, the round hole 233 formed in the
attachment portion 231 of the head grip 230 does not reach the
protrusion 213 even if the protrusion 213 of the supporting plate
212 is fitted in the round hole 223 of the first head grip 220.

In this state, the supporting portion 232 of the second head grip



In the above-described round type connector 70, the connection pins 71A,
*1B are passed through the through-holes 161A, 161B, 162A, 162B of the
second and fourth sol dering portions 66A, 66B of the flexible printed
circuit board 60 so as to be soldered to the connection |ands 163A, 163B,
164A and 164B, as shown in Figs.12 and 13. In this manner, the connection
pins 71A, 71B of the round type connectzw 70 are passed through the 161A,
161B, 162A, 162B of the second and fourth sol dering portions 66A, 66B of

t he fl exibl2goprisit eNrast cdbwnands @Qoag asi titp tite caméfer @dado f.he This
connection |ands 163A, 163B, 164A and 164B for conpleting a 16

connect i on ckepsiese ther hai f+eicbikapged munpaitring trdsddiod g@ordi thet sethrd
present invention. In this round type connector 70, the circunferential

Brranged CORMCEFSR BRHEr DR EARSBLOabI Yk MeshPitt IPERTCd i Ifaee &BA be
reliably Sor!octix%rdeglotlg EQ? Er?npl?gtsigcnorlx qgésaciwggr‘ofp JZ%%Bto be engaged by the
protrusion 213. 1f, in ﬁhis state, the supporting portion 232
of the second head grip 230 ceases to be lowered along with the
camera head 1, the camera head 1 is clamped and constrained by
the supporting portions 222, 232 of the first and second head
grips 220, 230. If, in this provisionally attached state, the
‘screw 241 is inserted into the round holes 224, 234 formed in the
attachment portions 221, 231 of the head grips 220, 230 and into
thg elongated opening 214 formed in the attachment base plate 211
of the main body of the holder 210, and secured in position by
the nut 242, the camera head 1 is loaded and secured in position.
At this time, the setting angle of the camera head 1 can be
adjusted within the range of.the opening 214. |
Meanwhile, the two outturned flanges 11A, 11B formed on the
outer casing ;0 of the camera head 1 are formed Qith visible
marks for identifying the upper portion of the camera head for
identifying the upper and lower portions of the camera head.
Since there are two portions capﬁble of inscribing these marks,.
these marks may also be used for identifying the type of the
camera head 1. Specifically, a straight line parallel to the
optical axis is used as the.mark, while the type as well as the

upper and lower relative portions of the camera head c¢an be



even if the connection pins are of a narrow pitch. On the other hand, since
t-he connection | ands 164A, 164B of the first and second chip conponent
nmounting portions 62A, 62B, to which are sol dered the six connection pins
71B arrayed symetrically on the boundary lines, nay be larger in size than
t he connection | ands 163A, 163B to whiggiare sol dered t he circunferentially
arrayed connection pins 71A, the conne on pins 71B can be sol dered
easily. By increasing the area of the connection | ands 164A, 164B, it
becones posdent £f ieal byudasaribigertioumesks tia fidfesérst tde taomedc filanges ns
71B. Moreover, if, after the six connection pins 71B arrayed symmetrically
on the bouhdyyl1B ey die FAldaved emo cemereonsedt A FandshecNASC 1eust ¢mor

provisionallﬁ secur|$g the flexible printed circuit board 60, the
ci r cunf er efitMgFRyP8#4ayed connection pins 71A are sol dered to the

ti | andg, 16 il
For b ovi . it md (e BRnsOPOEChLON, BRaT1eg ap, DendpLosLR LRS! 1Y
operation. thekt R EradedebaCiHa?a 1188 ﬂfdﬁrfd&i‘ynglﬁ{wn&ofH% octaﬂcheaﬁéas

connection pins 71B arrayed symetrically on the boundary lines to.
| ar ger tha@abbedaﬂmnuﬁghﬂh.mmmREMSOﬁnahE1ﬁﬁundnacbmneemﬁbﬁcbuamapenShéiEbf|t

becones possible to inprove the

for dividing the connection surface in two equal portions, and
a plurality of connection pins that are arranged along the
circumference of said connection surface. Moreover, the
soldering operation for the connection pins can be carried out
easily. In addition, by setting the protruding amount from the
connection surface of the connection pins arranged-  facing one
another on the boundary lines so as tp be larger than that of the
circumferentially arranged connection pins, the soldering
operation may be improved in workability.

Moreover, with the connection device for the fléxible
printed circuit board éccording to the present invehtion, the
connection lands of the first and second chip component mounting
portions on the flexiblg printed circuit board, to which are
soldered an even nuﬁber of connection pins arranged symmetrically
on para;lel boundary lines of a linear boundary area of a pre-set
width passed through tﬁe center of the main body of the connector
for splitting the surface of the main body of the connector

extending at right angles to its center axis into two equal

portions, are of a larger size than the connection lands to which



17 workability of the soldering operation of the connection pins 71B. The
i-nner casing 80 is nade up of two sem -cylindrically- shaped inner casing
hal ves 80A, 80B split in a plane including the above-nentioned center axis.
This inner casing 80, formed of, for exanple, stainless steel, is of a

| ength corresponding to the |l ength of the flexible printed circuit board
60. The inner casing hal ves BOA, 80B, mmking up the inner casing 80, are
formed at end faces thereof with lugs 81A, 81B, 82A, 82B for -

posi ti on- mghehi Plciir d th ¢ 112t 13Rdzed cRhie@R idROPinkh8ree8b tle A s hud he
i nner casing 80, .as shown in an expl oded perspective view of Fig.3. The
| ugs 81A, &2Aiphioutileg thet beldantngcopengthahé BOA the sbapedtiom phisng
with the cut-outs 53A and 77A provided in the shell 73 of the round-type
connector P9 antarsingicthmckred otfe 3@ coanesdtiopelpnds, a larger current

may be allowed to flow via the connection pins.

Thus, the present invention provides a multi-pin round
connector which is small-sized and which permits facilitated
soldering operations for the connéction pins. In addition, the
present invention proyides a connection device for the flexible
printed circuit board to which the connection pins of the small-
sized round type connector can be soldered easily.

Thus, according to _ the present invention, the
cylindrically—-shaped éamera head may be reduced in size and

improved in reliability.



By abutting the inner casing hal ves 80A, 80B of the inner casing 80 for

encircling the flexible printed circuit board 60, with the |ugs 81A 81B
engagi ng in the cut-outs 53A, 53B fornmed in the back—ptate 50,
respectively, and with the lugs 82A, 82B engagi ng |n 77B
formed in the shell 73 of the round-type connector 7 ﬂmmmmmint he

i nner casing 80 operates as a connecti nd5t ube for meckant C

i nt erconnecting the i mage sensor 40 bonded to the back plate 50 and the '
round- typ&HagniscCoAIMBDt d§et her . 18 In the provisionally secured state

of the nmain bodx of the canera head 100, with the face Ela te 45 of the
i mge sensdr b%%Wﬁf?|Qﬁ%ﬂjhﬁWﬁHgtﬁe *?*kP%?LRﬁquﬁQ FAERYHY %RF”QIH?“ﬁﬁFn

body of th
O‘Jtér‘)cats'ﬁgci‘%miﬁ Araapebadl 5Pek balulf T SRR o, Pop'tifes

ange nut I'S threa ear SCI‘EW

direction al;Qng ke 1C& Yot S muﬁm,ga%@ftf@&mﬂdlg selbad @ad¢ir@chiixed

nmounti ng of the main body of the canera
component mounting portion, each be1ng formed by a thick film

interconnected by a folding portion comprised of a thin film,
said first and second electrical component mounting portions
being folded by said folding portion so that the surfaces of the
first and second electrical component mounting portions carrying
the electrical components face outwards.
2. The camera head as_claimed in claim 1 wherein

said printed circuit board has substantially rectangular
first and second electrical component mounting portions,

first and second soldering portions connected to facing
short sides of said first electrical component mounting portion
via second and third folding portions of thin films,'said first
and second soldering portions being thick films; and

third and fourth soldering portions connécted to facing
short sides of said second electrical component mounting portion
via fourth and fifth folding portions of thin films, said third
and fourth-soldering portions being thick films; |

said first to fourth soldering portions being folded at said
second to fifth folding.portions for soldering.
3. The camera head as claimed in claim 2 wherein

said first to fourth -s8oldering portions are bent



100 under the fol | ow ng position-regulated state: That is, if the flange

nut 4 is threaded to the rear screw 12B in the direction atong the center
axis of the outer casing 10, the main body of the ca thrust
forwards along the center axis of the outer casing 1mﬂm" F"IHW'":EJ
round-type connector 70, as the flange nut 4 is progresscvely scrsews
causes.the outer rimof the incident suéace of the optical filter

di sposed at the leading end in the direction of the optical axis of the

mai N body cfuidtarmdnnany e®adatO8aitioskeocallutbed idgai iolldiihg positiibas for
regul ating surface 13A of the inturned flange 13, thus position-regul ating
t he opticalsdlidardng20 so as to be perpendicular to the optical
axis. Sinmul taneousl y, t he %501 ections 35A, ,35B fornmed_on the arm sections

32A, 32B of4 t he Thecicam§reo bsed éﬁg&ééamFﬂ H’lec&ﬁfmo tEuREheT 1SR HRE Y n
e, ot A of 0o BT RS an B OB RO BRI e
hol di ng trm%é&¥d40§h15'¥$ﬁﬁd type connector having a plurality of connection
pins that are arranged on parallel boundary lines of a band area
passing through a center of a circular connection surface thereof
and dividing the connection surface in two equal portions; and
a plurality of connection.pins that are arranged along the.
circumference of said connection surface.
5. The camera head as claimed in claim 4 wherein
the protruding amount from the conneétion surface of said
connection pins arranged facing one another on said boundary
lines is larger than that of the circumferentia}ly arranged
connection pins.
6. The camera head as claimed in claim 1 wherein
one of two flanges provided on said outer casing so that a
band member for securing the camera head is not deviated from its
pre~set position is provided with an.indication for identifying
a top side and a bottom side.
7. The camera head as claimed in claim 1 wherein
one of two flanges pfovided on said outer casing so that a
band member for securing the camera head is not deviated from its
pre—-set position is provided with an indication for identifying

the signal system.



19 in the pre-set nounting position to a high accuracy—By-such-forward _

thrusting, the position regulating surface 73A forned at the distal end in
the center axis direction of the shell 73 of the rourlﬂ(l'“‘ II m "]mL?O S
abut t ed. agai nst the one end face of the inner casing o S

pl ate 50 bonded to the back surface 42C as the reference plane of the
ceram c casing 42 of the inmage sensor 40 being abutted agai nst the other
end face of the inner casing 80. This2fhrusts the imaging surface of the

i mge sens@. 40 TagacamerihfBenddeat cDgimedl foecDhimhe wipdrea filter 20 via
packi ng 30, by way of position regulation, with the reference back surface
42C of the ceramnge ofistwg flanges hprénided sunssgidPutemictisigges thasl v

parallel to the position regulqting surface 73A provided in the shell 73.
I n addi ti oPandnh@epber: fom SEYMing hfeserPets figr Red ERVinked finak ddg

surface 17 T0F R Bupah nsTRgTD foef & Bich cnBERAN B A Belinsdtvine
posi tion r%ﬂ”&@ﬁiggdéuﬁﬁacﬁ %%@tom side and the other of the two flanges
is provided with an indication for identifying the signal system.
9. The camera head as claimed in claim 1 further comprising:
a holding member for holding said optiéal filter at a pre-
set position relative to said outer casing.
10. The camera head as . claimed in claim 1 further comprising:
an inner casing of a length corresponding to the length of
said printed circuit board, said inner casing having on one side
thereof an engagement portion with a back plate of an image
sensor housed within said outer casing and having on the other
end thereof an inner casing having an engagement portion with
sajid round type connector; | |
said inner case being made up of two inner casing halves
abutted to each other and used for position matching in the
rotational direction about an optical axis of the camera head.
11. The camera head as claimed in claim.lo wherein
said round type connector has an engagement portion with
said inner casing and an engagement portion with said outer
casing.
12. The camera head as claimed in claim 10 wherein

said back plate is formed with a step by molding of plastics



formed on the outturned flange 74 of the shell 73 and the position
r-egul ati ng surface 13A fornmed on the inturned flange13—of-the—outer casing

10. In abutting the position regulating surfaces together ition
regulation in the direction of rotation about. thel ﬂl uﬁ““ EEE :
engagenent between the lugs and the cut-outs is r L bling the

optical filter 20 to be positioned Hgwth high accuracy relative to the
i mge sensor 40. Meanwhile, the canera head 1 is | oaded on a hol der 200 '
confi gur ed aagl dvrms fRroduGath|durningrimgd dinsgt ¢rec formednhbyderigdogter ande up
of a main body of a holder 210 and first and second head grips 220, 230, -as
shown in Fisprfaceredber, thag,gnsadBRsiveafuff4eDs 220, 230 are secured at a
pre-set angle toghge?gﬁggaﬁg%%?&ﬂ o 048 2 1aﬁﬁ~rt%‘¥r§%%m%@qs?n2‘:‘t

-242. The mai'n body o 'S made up of a nountin
a band member for securing the camera head.



base plate 211 and a supporting plate 212 bent at a right angle fromthe
rnounti ng base plate 211. This supporting plate 212 is forned with a
protrusion 213 by half die cutting and an arcuatel y-shaped el ongat ed

opening 214 |ying above and centered about the protrusion 13. The first

head grip 220 is formed of band-shaped stainless steel and is nmade up of a

| i near attachnent portion 221 extendi ng28l ong the supporting plate 212 and
a supporting portion 222 bent in a hair-pin shape for supporting the bottom
of the camera head 1, as shown in FAMERA HERRe attachment portion 221 has
round hol es 4 in register with the protrusion 213 and the el ongated
openi ng 214, respectively, fornmed in the supporting plate 212. The second

head grip 230 i syfghdRd QfzarRdmePaPRdadt RLGERESa St&Rhe @b SALPUR U Ofs 2

| i near attachnent portion 231 extending along the supporting plate 212 and

a supportinglegiblienp23rtbédnicircuit board to which connection pins of a
small-sized round type connector can be soldered easily, and a
small-sized multi-pin round connector capable of easily
performing a soldering operation for connection pins. The round
type connector connects a flexible printed circuit board to the
round type connector having a éven number of connection pins
arranged symmetrically on parallel boundary lines of a band-
shaped boundary area of a pre—-set width passing through a center
axis of a main body of the connector for dividing a connection
surface into two equal portions, and plural connection pins
arranged on the circumference of the circle centered about the

center axis.

Figure 2



in a U shape for supporting the upper portion of the camera head 1, as .-
shown in Fig.16. The attachment portion 231 has round holes 233, 234.in
regi ster with the protrusion 213 and the. el ongat ed openi ng 214,
respectively, fornmed in the supporting plate 212. The first and second head
grips 220, 230 are connected via a hinge 235 at the proximal end of the
supporting portion 222 and at the distal end of t he supporting portion
232 in order to permt opening/closuyryof the second head grip 230. In the
above-descri bed structure of the hol der 200, the second head grip 230 is
opened and the canera head 1 is placed on the supporting portion 222 of the
head grip 220. The second head grip 230 is then closed for clanping the
portion between the outturned flanges 11A, 11B formed on the outer casing
10 of the canera head 1 by the supporting portions 222, 232 of the first
and second head grips 220, 230. Under this condition, the round holes 223,
233 forned in the attachnment portions 220, 230 of the first and second head
grips 220, 230 are engaged by the protrusion 213 of the supporting plate

212 for provisionally securing the fi and second head grips 220, 230..
For this O
0 ~1T

4
12B

118

o
80A 80B
8

62A

62B

FIG.1

14
11A

12A( 3
13A 31 10

20 30 40 60 T

13

(\l\/"‘




\

provi sional attachnent, the round hole 233 forned in the attachnent portion
231 of the head grip 230 does not reach the protrusion 213 even if the
protrusion 213 of the supporting plate 212 is fitted in the round hole 223
of the first head grip 220. In"this state, the.supporting portion 232 of
the second head grip 22 230 is thrust dqmp rds along with the canera
head 1. This causes the hair-pin-shaped suppofrting portion 222 of the
second head grip 220 to be elastically defornmed and | owered to cause the
round hole 233 in the second head grip 230 to be engaged by the protrusion
213. If, in this state, the supporti portion 232 of the second head grip
230 ceases to be lowered along with the canera head 1, the canera head 1 is
cl anped and constrai ned by the sup twg portions 222, 232 of the first
and second head grips 220, 230. If s provisionally attached state,
the screw 241 is inserted intoVtHe ol es 224, 234 fornmed in the
attachment portions 221, 231 of th
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t he el ongated opening 214 fornmed in the attachnent base plate 211 of the
mai n body of the holder 210, and secured in position by the nut 242, the
canera head 1 is | oaded and secured in position. At this tine, the setting.
angl e of the canera head 1 can be adjusted within the range of the opening
214. Meanwhile, the two outturned flanges 11A, 11B forned on the outer
casing 10 of the canera head 1 are forned with visible marks for
identifying the upper portion of the Ab@®ra head for identifying the upper
and | ower portions of the canmera head. Since there are two portions capable
of inscribing these marks, these marks may al so be used for identifying the
type of the canera head 1. Specifically, a straight line parallel to the
optical axis is used as the mark, while the type as well as the upper and

| ower relative portions of the canera head can be 23 identified by
inscribing the marks in different outturned flanges 11A, 11B for the PAL
system canera head and for the NTSC system .

O

FIG.3




canera head. The round type connector has a plurality of connection pins
tthat are arranged on parallel boundary lines of a band area passed through
a center of a circular connection surface thereof for dividing the
connection surface in two equal portions, and a plurality of connection
pins that are arranged along the circunference of said connection
surface. Mor eover, the soldering operation for the connection pins can |,
be carried out easily. |In addition, 4peetting the protruding amount from :
t he connection surface of the connection pins arranged facing one another .
on the boundary lines so as to be larger than that of the circunferentially
arranged connection pins, the soldering operation may be inproved in

wor kabi lity. Moreover, with the connection device for the flexible printed
circuit board according to the preggnt i nvention, the connection | ands of
the first and second chip conponent; nounting portions on the flexible
printed circuit board, to which argq soldered an even nunber of connection

pi ns arranged synmetri cal on patr2H=st—bo sgdary Ligegs of a linear boundary
area of a pre-set w dth passed K0 X of the main body of the
connect or :

~41

| / 428
40

FIG.4




for splitting the surface of the main body of the connector extending at
right angles to its center axis into two equal portions, are of a |arger
size than the connection | ands to which 24 the circunferential arranged
connection pins are soldered, thus facilitating the sol dering operations
for the connection pins. By enlarging the area of the connection |lands, a

| arger current nay be allowed to flow via the connection pins. Thus, the
present invention provides a nmulti-pin round connector which is snall-sized
and which permts facilitated solder%ggooperations for the connection pins.
In addition, the present invention p I'’des a connection device for the
flexible printed circuit board to which the connection pins of the small -

si zed round type connector can be sol dered easily. Thus, accordi ng

to t he pr esent i nvention, the cylindrically-shaped canera head may
be reduced in size and inproved in reliabi |DBA
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25 WHAT IS CLAIMED IS: 1. A canera head having a flexible printed circuit
board housed in a col umar-shaped outer casing, conprised of a first

el ectrical conponent nounting portion and a second el ectrical conponent
nmounting portion, each being formed by a thick filminterconnected by a
folding portion conprised of a thin film said first and second el ectri cal
conponent nounting portions being folded by said folding portion so that
the surfaces of the first and second e]lectrical conponent nmounting portions’
carrying the electrical conponents f & ®Butwards. 2. The canera head as
claimed in claim1 wherein said printed circuit board has substantially
-rectangul ar first and second el ectrical conponent nounting portions, first
and second sol dering portions connecteg(do facing short sides of said first
el ectrical conponent nounting portion Vja second and third fol ding portions
of thin films, said first 1

(B)

(C)




and second sol dering portions being thick filnms; and third and fourth

sol dering portions connected to facing short sides of said second _

el ectrical conponent nounting portion via fourth and fifth folding portions
of thin filns, said third and fourth sol dering portions being thick filns;
said first to fourth soldering portions being folded at said second to

fifth folding portions for sol dering. g. The canera head as clained in
claim2 wherein said first to fourth s (ﬁgring portions are bent 26
substantially 90[err] at said second to fifth folding portions for _

sol dering. 4. The canera head as clainmed in claim3 further conprising: a

round type connector connected to said printed circuit board; said round
type connector having a pIuraIitxqgf connection pins that are arranged on
paral |l el boundary |ines of a band,area passing t 6&8% a center of a
circul ar connection surface there
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and dividing the connection surface in two equal portions; and a plurality
:of connection pins that are arranged along the circunference of said.
connection surface. 5. The canera head as clainmed in claim4 wherein the
protrudi ng anmount fromthe connection surface of said connection pins
arranged facing one another on said boundary lines is |larger than that of
the circunferentially arranged connection pins. 6. The canera head as
claimed in claim1 wherein one of two glsapges provided on said outer casing
so that a band nenber for securing the canera head is not deviated fromits
pre-set position is provided with an indication for identifying a top side
and a bottomside. 7. - The canera head as clained in claim1l wherein one
of two flanges provided on said outer casing so that a band nenber for
securing the canera head is not deviated fromi 74Apre-set position is

638 668 628

FIG.12



27 8. The canera head as clainmed in claim1l wherein one of two flanges
provided on said outer casing so that a band nenber for securing the.canera
head is not deviated fromits pre-set position is provided with an
indication for identifying a top side and a bottom side and the other of
the two flanges is provided with an indication for identifying the signal

system 9. The canera head as clained in claim1 further conprising: a
hol di ng menber for holding said optical9/1dter at a pre- set position
relative to said outer casing. 10. The canera head as clainmed in claim1

further conprising: an inner casing of a length corresponding to the Iength
of said printed circuit board, said inner casing having on one side thereof
an engagenent portion with a back plate of an i nage sensor housed within
sai d-out er casing and having on the other end thereof an inner casing
havi ng an engagenent portion with said round type connector; said inner

case being nmade up of two ing® caps hal ves abutted to each other and
used for position nmatching i ™ The G‘:‘ 164A
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rotational direction about an optical axis of the canera head. 11. The
canera head as clained in claim10 wherein said round type connector has an
engagenent portion with said inner casing and an engagenent portion with
said outer casing. 12. The canera head as clainmed in claim 10 wherein,
said back plate is fornmed with a step by nolding of plastics 28 and
burrs produced during nolding are forndd/X¥ said step on a surface other

t han an adhesi ve surface. 13. The canera head as clainmed in claim1

further conprising: a band nenber for securing the canmera head.
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