; €3eV$(6TVTZ&L 01 March 2004 CONNECTOR HAVI NG A ROTARY ACTUATOR ENGAGED

W TH A CONTACT IN A DI RECTI ON PARALLEL TO A SHEET- LI KE OBJECT CONNECTED TO
THE CONNECTOR This invention relates to a connector for connecting a
sheet-1i ke object such as a flexible flat cable (FFC) and a flexible
printed circuit (FPC). A conventional connector of the type is disclosed,
for exanple, in Japanese Unexam ned Patent Publications (JP-A) Nos.

H09- 35828 and H0992411. The conventional connector conpri8tMarchl2004] ity of
contacts each of which has a contacting portion to be faced to one surface
of a sheet-like object such as a FFC or a FPC and a supporting portion to
be faced to the other surface of the sheet-like object which is opposite to
the one surface, a housing holding the contacts, and an actuator for
bringing the sheet-1like object into press contact with the contacting

portions of the t h a camportion inserted into the
housi ng fromi tsﬁ&@@@%@%@%?‘ﬁé%&iﬁgﬁp@a&%5N§Q}G‘Epnwéﬂ7’der to
connect the sheet-Li qFch t i b | [ fi i nserted
into the connect orb‘fdf(ﬁ(;lr\ln e ! rén@ﬁgﬁgéﬁé’%‘meete@%$§§q&|@en t he
contacting portions of CEEONCHNRERTED 76 AIGONNERT®R the actuator.
Then, the actuator is rotated so that the cam portion of the actuator
brings the sheetli ke object into press contact with the contacting portions
of the contacts. Thus, the sheet-like object is connected to the connector
by such a sinple operation. The connector of the type described wll
hereinafter called a rotary-actuati on connector. 2 01 March 2004 In the
conventional rota : BN INSEEQDr nenti oned above, the actuator is
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actuator and the housi

rel eased or sgbﬁ%@%g@,gblgrf@?b%gg (hpﬁ:"“ﬁgq é;{;t)slgﬁrﬁgtgﬁ%irc:u&t(gpgsheet -1ike

object is subjected to pu orce ntact with the
contacting porti oscarvehfien&i@BhAEEDT of MR tFENPAEEIbSEY, 3br LAt WAt or s

al so pulled due to friction between the sheet-Iike object and the cam
portion. | nJahagess/dnexammed:Ratant Bublisiatibns: (Ues) Ned! MobssseBearadodr om t he
housi ng. Summary of the Invention: It is therefore an object of the present
i nvention t&2fd ﬁvi Hige sopvandiopakeaniectat copmtises arplutalityhofi contagisieaeh of

i he risk of di. t of t uat i f heet-1ik
oby et conndtl gk ES S RIEIRGEE BT Pox Rspade B0eSurage b AGheet e oRigcinot her
bj ect of t i hap i rotary-act uat j t
ol ch 15 canablEoar o Bt G LT afbR R Ao R T g
reliability saffdcavot ihehdeffikeapjelBwhidf i§ 8hpdlite b thASneWUEEEC ho

'Bg Pginhs still
anot her object of the present invention to provi c}e a rotaryactuatro

connect or i holdingtheacordadts,adrat an ackator fyr Bmgih%ﬂ'u@%éiﬂiﬂé@beﬁ:@iﬁtbom
di sengagenent with high reliability. _t .a, Qher objects of the present
i nvent i on wPressSHErdaRt Withethe cestadiiag pesitorispfitbe cpntactsedShe actuator has a

cam portion inserted into the housing from its front side and rotatably coupled

thereto.

In order to connect the sheet-like object, the sheet-like object is at first
inserted into the connector from the front side thereof to an area between the
contacting portions of the contacts and the cam portion of the actuator. Then,
the actuator is rotated so that the cam portion of the actuator brings the sheet-
like object into press contact with the contacting portions of the contacts. Thus,
the sheet-like object is connected to the connector by such a simpie operation.

The connector of the type described will hereinafter called a rotary-actuation

connector.



According to an aspect of the present invention, there is provided a
connector for use in connecting a sheet-Ilike object. The connector
conprises a contact having a contacting portion to be faced to one surface
of the sheetli ke object and a supporting portion to be faced to the other
surface of the sheet-like object which is opposite to the one surtace, a
housi ng hol di ng the contact, and an actuator for bringing the sheet-Ilike
object into press contact with the cont ac%i ng portion. Theé1aMancht2604
conprises a camportion | ocated between 3 01 March 2004 the supporting
portion and the sheet-like object and a shaft portion integrally connected
with the cam porti pnthansbnivehfdrldktaBPSRE8SbmESAhddis Meksd -arlg‘]afe,%ﬁwport! ng
portion has a recess which receives the camportion to make the cam portion
and the supparctuatay ipooupled tbtheshorzsiegsimpin be @pbagément betwaepriasirteadgioned
direction parallel to the sheet-like object and perpendicular to a center
axi s of the $nactuplreandihe Revsingi nWithahisrattuntureatheeantuatbr shefterr rseared
invention, there is pr ide'g| a connector for use in connecting a sheet-Iike
obj ect. The ebﬂﬁse%@e%%} gdousing; 0T B¥AMRLE; i8S Sheetlike oiectdent act i ng

i b . . . Qf .Sh -lik i d fi
por on 0" LAt 0 e BUABEE Mo PSS e ",
obj ect whi chpbgicRBRA M SorttActs et ﬁHﬁfoﬂfcﬁgh@aéﬁ%%}qs %%E;‘ﬁﬁltaed%e g a

second contacting portion to be faced to one surface -l1i ke

obj ect and afritionhetwepiie dHe@tfke bbleet A8d B EaRedriich.t e tekRkeent Yhd ace of
the sheet-1ike object, a housing holding the first and the second contacts

at a predet epaiuatar will tiotigsicadly be released fsomfthe Housimgi ng t he sheet-1i ke
object into press contact with the first and the second contacting
portions. The actuﬁﬂ@ﬂﬁﬁ@iﬁ%@é&&lﬁﬂir st cam portion |ocated between the
first supporting p i on

[t and t he. srefeh-l i ke object, a second cam portion
| ocat ed between thlg'sstggf)‘ﬁﬂr %B&GF ASNE A SR INFAIORLO PFRMAE. BirREEYD] ect |
d haf t I j MG i f.l th d
port 1 ons andEeseiol ey TR AHN i PARIES Brtabolfotd B Bldstidegtrag °
portion has af aeaematoMEveR ifrfsﬁéé«qmetaweéﬂcbﬁﬁ%&em&w %&Vnmqétcﬁoﬂéke the first

cam portion and the first supporting portion be engage each other in
a predet er m sdeltjeceddcpubbforperal l el to the sheet-1i ke object and
perpendicular to a center axis of the shaft portion. brief Description of
the Drawing: Fig. Hisanghereobigetafithe prasent inveatiarhtr provigei as tatarypactuation a
connector according taq a.fi rqs#lP en€odi ment of the present invention; 4 01
March 2004 FFYMestaraviich is¢anablg ol preyeating disergrgrmpentrofian apivater withi n Fi g.
1, Fig. 3Aig ' [ .he,.characteristic rt of the
connector il lggtrrgﬁbzlgﬁ %hb&ﬁbh‘ﬁuﬁ“cﬂéaé@q ﬁleg“?'ﬁ“‘va?itﬁ?ncaﬂn fwator is

decoupl ed from a hesitiginoiel ot ich ' | i ect or
illustrated in Fig. 1 during a Coupl f%gﬁggé?gp?%wﬁgﬁwﬁﬁ}éwggaﬁo . Fig. 4A
i's a secti onattusii@vcorinddier ie eigttan aciatorss easifbcdupléd and brévidited f8m

actuator in an opened state; Fig. 4B is a sectional view of the connector
il J;gst rat ed digergagementiwith bigh reliability.
Other objects of the present invention will become clear as the
description proceeds.
According to an aspect of the present invention, there is provided a
connector for use in connecting a sheet-like object. The connector cohprises
a contact having a contacting portion to be faced to one surface of the sheet-
like object and a supporting portion to be faced to the other surface of the
sheet-like object which is opposite to the one surface, a housing holding the

contact, and an actuator for bringing the sheet-like object into press contact with

the contacting portion. The actuator comprises a cam portion located between




sheet-1i ke object connected thereto; Fig. 5 is a perspective view of a
connector according to a second enbodi nent of the present invention; Fig.
6A i s an enl arged perspective view obtained by cutting the connector
illustrated in Fig. 5 at a first position; Fig. 6B is an enlarged
perspective view simlar to Fig. 6A except that the actuator is in a closed
state; Fig. 7A is an enl arged perspective view obtained by cutting the
connector illustrated in Fig. 5 at a secgnd position; FigllWMarck28R4
enl arged perspective view simlar to Fig® 7A except that the actuator is in
the closed state; Fig. 8 is a viewsimlar to Fig. 6A as seen in a oA
different dithe@@upportingiddrich Afd theS§fdet AREb rsfh%ﬁlE_bB}ﬁ’é 2ty 9-

Fig. 10 is a sec'FlponaP Fi\3}|rtew correspond?ﬁg tb}éz'cﬁ%h&% q%ti |s a

per spect i ve adneected witrc tenerh portatcaridiiongtably en @eddwmnth@mdiﬁ%mg ofTHehe
present invention with an actuator in an opened state, as obtained by
cutting the S4PRAERGMOrteN has arreceqﬁ)whnchcsacelvegthelmnﬁaposncm toemakethd ve vi ew
simlar to Fi t that the actuator is in a c|losed state; 01

March 2004 R p?%‘ﬂ“i %‘dﬁgeﬁueaeemmmw §ngaged Wit each othar inaut t aken at

a second

predetermined direction parallel to the sheet-like object and perpendicular to a
center axis of the shaft portion.

According to another aspect of the present invention, there is provided
a connector for use in connecting a sheet-like object. The connector
comprises a first contact having a first contacting portion to be faced to one
surface of the sheet-like object and a first supporting portion to be faced to the
other surface of the sheet-like object which is opposite to the one surface, a
second contact having a second contacting portion to be faced to the one
surface of a sheet-like object and a second supporting portion to be faced to the
other surface of the sheet-like object, a housing holding the first and the second
contacts at a predetermined pitch, and an actuator for bringing the sheet-like
object into press contact with the first and the second contacting portions. The
actuator comprises a first cam portion iocated between the first supporting
portion and the sheet-like object, a second cam portion located between the
second supporting portion and the sheet-like object, and a shaft portion
integrally connected with the first and the second cam portions and rotatably
engaged with the housing. The first supporting portion has a recess which
receives the first cam portion to make the first cam portion and the first
supporting portion be engaged with each other in a predeterminéd direction
parallel to the sheet-like object and perpendicular to a center axis of the shaft
portion.

Brief D - f the Drawing:

Fig. 1 is a perspective view of a characteristic part of a connector

according to a first embodiment of the present invention;




position; Fig. 12B is a perspective viewsimlar to Fig. 12A except that
the actuator is in a closed state; Fig. 13 is a viewsimlar to Fig. 12A as
seen in a different direction; Fig. 14A is a sectional view correspondi ng
to Fig. 11 A, Fig. 14B is a sectional view corresponding to Fig. 11 B; Fig.
14C is a sectional viewsimlar to Fig. 14B with a sheet-|i ke object
connected to the connector; Fig. 15A is a sectional view corresponding to
Fig. 12A; Fig. 15B is a sectional view cofresponding to FgMargB200#g. 15C
is a sectional viewsimlar to Fig. 15B wth the sheet-Ilike object
connected to the connector; Fig. 16Ais a front view of a part of a

connect or accor di nBigt @ isafseatibhaleidvodf Merdonatclohalustréranh Figiventi on; Fig.
16B is a bottomview corresponding to Fig. 16A; Fig. 17A is a sectional

vi ew taken al ong aFig A4 inamersperitiye vieswpf theghatatieristicapastotthemwahnettiew t aken
along a line B-Bin Fig. 16A, and Fi 18 is a perspective view

B . A , - .
cor r espondi njustateddn Figd in@gsiate kﬁ‘t"f"%ﬁh 8h actuateyr is fdecpupled gt anusing;
Referring to Figs. 1 d 2, descriptiopn.will be de of a connector
accor di ng to a ?i (5@ gﬁﬂ%aiﬁ?gﬁ?"ﬂf Q‘%@Pt&eé'_é’é‘ﬁfacﬁomﬁv?@ﬁ.'”‘cﬁ’ﬁa awittor
conprises anchisi acgi%rr s e ag&c?ft%er eceiving an FPC 11 as one of

sheet -1i ke obj ect e connecte reto, a nunber of conductive elastic
contacts 13 arrangrid. 4A i$ Beelforsdl Viewl éf e ANRESRPIBEHARAN Fid ChwitR the
transversal direction and fixedly held by the housing 12, and an insul ating
actuator 14 éctuatmrimghropenbe sk 11 into press contact with the contacts
13. 01 March 2004 Each of the contacts 13 has two contacting portions 15
to be faced to oneFigufBiza seetienal vigmoofitheponnactouiiipsirateddn fig. t1i with 26

integrally cgnnected to the contgcting portion 15 to be faced to the other
surface of tﬁ?eeﬁiﬁ%em%ﬁeﬁn?‘éeégﬁdﬁ%e to the one surface. The contacting

portion 15 and thezgu i rti. 6. are faced to.each other in a
vertical directi oﬁF'g'sggsoéitpreE%e%ﬁ\rléeg'gg'o %?Weg?oﬁragﬁgfdéqgfonﬁae‘é%e kept

t her ebet weenembbginfaHIRAHd P@sBAf ihl&mtich® IS provided with a recess 17 forned
at a position faced to the contacting portion 15. The housing 12 is
provided with an ARG 6Aseah epRIrgedperkBettivecadl @btaihyd By chttinganer edet er m ned
space. The FPC 11 is inserted into the FPC insert portion 18 in a

back- and- f or ¢ennctardiusinatedsindFiges ahd fititipesitioon or a predet ermi ned direction

per pendi cul ar to the f%r_st direction. Since the space between the
contacti ng porti orf '9558 (%2R §BIaEeRHBEISPREHVEIreW simila tp £ig @4 pxsanithat great er

t han t he thiﬁ%ﬁ&atgéisgﬁgléi%e%qléagthe FPC 11 can easily be inserted. The

actuator 14 conpris ‘menber extending in the transversal
direction and is [jQVvyA&daim - Q Ji;p onet o- one
correspondence to tlﬁe sup%ﬁcf)vrbbPﬁ%edggéquéﬁg;el\%é\g%%ﬁz%%Ic))ﬁ?g%'?'g tﬁ% Wth the

supporting paorineetys ikBtriatsrintrag. 5 Bt 8 sbbénd'gdsifort9, the actuator 14 is
coupled to the housing 12. Each of the through holes 19 has such a size

that allows i nserkig.ofB if an kelasggbperspediveciéw similds toiFid) 7A @eaqept ftestear ound.
The actuator, 14 has a nunber of cam portions 21 each of which is |located in
the recess 1HEGACHER 1§ s €ipsed Bde:i on 16 when the actuator 14 is coupl ed
to"the housing 12... he il| ust of ,the cam portions

21 has a section éé‘%}esaa BS?“&W'Iégﬁﬂegps%%glsggﬁm@te@ggﬁw ‘(’iﬁft'gf‘i ai ght
mmnner s, Thus, t he et ooy Srupger deRToEhb g e K 685 nor i ng porti ons 16
to be rotatable arfignt ishessaivnBPiiewddsredponding to Fig. 7A;
' Fig. 11A is a perspective view of a connector according to a third
embodiment of the present invention with an actuator in an opened state, as
obtained by cutting the connector at a first position;
Fig. 11B is a perspective view similar to Fig. 11A except that the

actuator is in a closed state;




01 March 2004 Furthernore, the actuator 14 has a pair of shaft portions 22
formed at both transversal ends thereof. On the other hand, the housing 12
has a pair of guide grooves 23 extending in the back-and-forth direction or
t he second direction, and a pair of engagi ng grooves 24 each of which is
connected to a rear end of the guide groove 23 and extendi ng upward
therefrom The guide grooves 23 serve to guide the shaft portions 22 to

i ntroduce each cam portion 21 to an areagetween the cont@tMargh2004i on 15
and the supporting portion 16 when the actuator 14 is coupled. Each of the
engagi ng grooves 24 is fornmed as a notch in a wall portion 12a defining an
upper wal | of the Ejgi t2A iy @pespadtieandedd dimilar folRig st buptakén ahaddcbadnove
upward so that the camportion 21 is noved towards the supporting portion
16. Thus, thRO®WJHgi ng grooves 24 engaged with the shaft portions 22 and

t he supporting portio 16 engaged with the cam portions 21 cooperate to
rotatably support %’Heré%iﬁﬁpﬁ%p%ﬁt'vqiéé?lé’rﬁ'mﬂ@ tod 'g—i 1A exgenitoatihe

description mad f .an,operation of coupling the actuator 14 to the
housi ng 12. %tb%ﬁofgﬁl%ﬁgg%%ls@é 'or 14 is located in front of the housing 12
as depicted by dashsaidl: iald i kO QU o r 14 0s
noved rearward w '?hhg't elsgﬁgg'fewQp@ﬁ?#%n@bﬂz’&ggglséggﬁmat%rgﬁfdcjigééggpgbves 23.
As a consequence, Rijel14mR® Pobétional dibw dorietpbadingad Figit1g At he area bet ween
the contacting portion 15 and the supporting portion 16 of the contact 13
as depicted by solfid 14Bissa sectiking) vie®. coespontiegsb&ig. 198;ti on 22 reaches a
rear end of the guide groove 23, the actuator_14 is noved upward to insert
the shaft portion F12 14 5 a geclionghyiensignlactperig414Bwithi a shesidikeyobjedie cam
portion 21 is fit{egﬁt'iﬁto the recess 17 of the supporting portion 16, so
that an engddIMGCESOINF£aRREDMa of the cam portion 21 is engaged with the

i i . i . f i L. i .t he back-and-f h
i oot i on"of 1 he. SaSorfC st Sekftnal VEwIBREsnBhaREN BB A%K | IS, 2 ca T Figs.
L and 2 is obtaingdg 150k MéatibnaPAdwolsbon@hg s Fif 168, Fi gs. 4/ and 4B,

description wll be nade of an operation of conhecting the FPC 11 by the
use of the above- rgtistach sectiveal diew siiniar folfig atsBIlththd 4hest-kecstjeet at a
first position where the actuator 14 is opened as illustrated in Fig. 4A
t he cam por tGasmegtedite thekcdnnectohe recess 17 in a laid position. As a
result, a space greater than the thickness of the FPC 11 is kept between
the contacting port9-otPA doptdewshaRart afa eennackyr acgrTdiog 19 afoyrh

Ther ef or e, : tor 1s.located at the first position, the FPC 11
V@Tﬁﬂoélnl%tnggl; {ﬁ%tpgef%@ [ ftio

can easily be rnser Phsert portion 18 of the housing 12. In

the state where t b @ la héndmSREd BSrbaiIMACTRG j@keTt Portion 18, the

actuator 14 is ro ed fromthe first positio g. 4A to a second

posi tion illustratrigl 17A isigsectBnal Vleﬁvhhﬁerﬁdl@ﬁg,a ieeAlrPr Hig. 1@Apressed by a
pressing cumsurface 21 b of the camportion 21 rotated fromthe laid
position into a stRgdi7yisposedtional view takerealohg a ltiecB4BPEG Aig. 16Aarmlight i nto
press contact with the contacting portion 15, which_ is then elastically
deformed, to achi &i@ 8 €@ PereBeCtiVerMiRW COBASPARERG ihEIgadTBat or 14 is at the
second position where .the actuator 14 is closed the camportion 21 is

cl anped bet ween tIr OHEHG-BBEEEABYMERES e cont acting portion 15

t hrough the FPC 1 j£Gt A tor 14

cl osed. Thus, at ﬁ}%@g@@gﬁﬁ%ﬁ?ﬁﬁbﬁ%{%&&%@{ %glsl%etowiéﬁ??)ft%ht%@%%bgtor 14 is
prevented frapeohihdieh &4ifstleyntiBaiteni of the préRAS iMv@ntibh.ection, i.e., towards
the first position. Wth the above-nentioned connector, sufficient
contacting force iTheaxmnestreotriprisesnbh inqeatat hogsingn 2dotnecelvirg an RPC he
principle of the |lever. Therefore, appropriate operability can be

mai nt ai ned eVeds Pre pheherilile obisicts orkeieerngcted theretasadmumbies of sangustiveons 21

of the actuator. 14 are restricted in novenent in three djrections

i ncl udi ng, L%@\%Pd’,onl?%‘ﬁ?\lgradfangﬁ In thehQlsing alé phamredrtem)inedPited v ar t i ng
portions 16 S . engadgi_n r,aqoves 24 of the housing
12. Theref ortgnsi!e%ﬁ???é‘f*ﬁ‘é m&%owﬁ&yﬁﬂ%ﬁgugga 1%0fn§/§|ndﬂs‘§6 i ncreased,
t he cam portg ﬁ?elﬂ ] i l4iaCt i ON

bet ween the dlggjcrﬁgﬁi%ﬁ%q?trﬁg amregf)br?ﬂgﬁmstg?{@%o&?ﬁgét vgrffth%]}’ct et(g:(;l:r?t acts can
be reliably connected. As nentioned above, even if the nunber of contacts
is great, the actuator 14 can be operated with small operating force and
with high reliability. In addition, the reliability of connection is

i nproved. Furthernore, the abovenentioned structure is advantageous in view
of the reduction in size. Since the shaft portions 22 are engaged with the
engagi ng grooves 24 and the cam portions 21 are engaged with the recesses
17 of the supporting portions 16 of the contacts 13, the actuator 14 is

) - T o s r - e~~~ B



In the connector of the second enbodi nent, the above-nentioned contacts 13
are replaced by a nunber of first and second conductive elastic contacts 31
and 32. The first and the second contacts 31 and 32 are held in the housing
12 and alternately arranged at a predetermned pitch in the transversal
direction. Thus, the first and the second contacts 31 and 32 are adjacent
to each other in the transversal direction at the predeterm ned pitch. Each
of the first contacts 31 has a first cont6acti ng portion 3%1 Marble208ded to
one surface of the FPC 11, a first supporting portion 36 to be faced to the
ot her surface of the FPC 11 which is opposite to the one surface, and a
first external conBgeH bbthelcdhtdotah3 Bds two !Eaﬁtalaﬁhgpfohiaﬁsfﬂsrt%tbéta@eertél ng
portion 36 and extending frontward. The first contacting portion 35, the
first supporonegupace ottheddC dhantlaesippostingepdriondb ictegradlytGommetwmdntional 37
are integrally formed. The first 01 March 2004 io contacting portion 35
and the firsthescanatingReion 15 énbedacaddoshe sthesisudary of theeiPEo! lewbiehds her
with a space kept, therebetween in the vertical direction, The first
supporting pOPRIE tgghq 9”5?88‘?‘%d 'tﬁet?f’ a¢ '9@%&’\%35“98056@ tion

faced to theyfhibsl cCoRLACH fafed chhgﬂn%vﬁé‘&gﬁr%‘én{)ms%%BP&%%%%%W??’Z
has a second contacting portion - 0 be faced t0 the one surface 0 he
FPC 11, a segRu@terhime $pate IRt HeBbdivekn. btrhé%%saoﬁiﬂgtdmm hgts surface of
the FPC 11 which is opposite to the one surface, and second ext ernal
connecti on t prowvideal with/ a ead¢essdi Mgrmed mtvarpbsitibhdased e comtasting hrivon t i on
45, the second supporting portion 46, and the second external connection
termnal 46 ®-e integrally formed. The second connecting portion 45 is

| ocated frontward fromthe second supportin dantion 46. Each of the first

and the second ext B¥hBPUIRGAE s PVideswithan §PE7ingad pertial) 88 iberifenedy by

| deri |1 K i it tt f i it t. sh
when ¢ heconti st PreGelial ot nd e Feait s 0spHes iR BeT i BReta has A
nunber of fi ;S&Hioﬁﬁ‘éciﬁ%m-moﬂﬂrc}iﬂegﬁén % gaég%gﬁg éﬁrgc{?@n Sp?aged with the

first and the second supporting portions respectively. Each of
the first caprepetdrimiitil Gilediioh pRrperdiduldd DIRE Mkt GRBLE3H. T aSifcé te Bp&assi ng the
ot her surface of the FPC 11 and an engagi ng cam surface to be engaged with
t he recess 3%etvfeeniive Contattinsg perionilisganbthiei supp8aingf pdrtien fi 6ris sufficiendgt 31.
The first pressi n% cam surface and the engagi ng cam surface are placed at
posi tions dedreataithan e bickRess aktheiRPQ 1¢i thediRe 1dicae@asiy befin .of the
first cam portions.,51. The tuator 14 is, provided with a numher of through
hol es 19 each of %ﬂCtpgtof'grsr?QH‘péﬁ]eﬁ@e‘?{?tet‘%etrHE"‘gﬁbSﬁ?ﬂg'”@dﬁ?gﬁrface. The

o . ! . . i a -
thr ough ot L el HraBrindls BBttt £ ROIBEE & ol thoBS IS5 okl £, [ o7
supporting pRLdnEsTehoptiehd@td theSuppBRINGIcHiGHSs 167Bf theecdid@s 1Rangyingach of

the second cam portions 52 has a second pressing cam surface 52a for

pressi ng t hethetdupporimgfpurtorsf 16 mseABCirtd the tioles 19, He adtuator 3404 cenpledi ng
cam groove 53 for receivi n%the second sugporti ng portion 46 of the second
contact 32. RdhehoysingakZed Hashmf dlae threugthbioles, 19thas susbonsize dhatsliowson 52
hasg" di nensi ans and.b selected so that the relationship ac b is

sati sfied. v@?ﬁ%pn@?%wmge eng%ﬁw&?&ﬁptg{%’@ bility is excellent

contact s ext endi ng T dUrhd e REgHAImBRF oA RORRER 2 s REFRPRE o ¢ e
shaf't porti oggaidd iftifs RRASGAT AL idRRRIBENBA 18 WRUPhAcatbr g i 1t

cam portions 51 are engaged with the recesses 38 the first supporting
portions 36.colpedfoothe, hdusimgaid. udh dtie lldsirated edmssdiment, leadh g ithe camyv ed
frontward to be rel eased. Thus, even if the FPC 11 being connected is

subj ect ed t oPQtiPNs Rbhas a sdotionidekned by itwe sgmigirales carfnectad by twastsaightt f r om
the housing 12 is reduced. Referring to Fi g_s. 11A through 15C, description
will be maddings: a ovavestae share phitheFam partioni 3lumanihednadified i vaneUsr esent
invention. Simlar parts are desi ted by like reference nungeral nd will
ot be. descrimatehny ThiRgBe BoRien i iscrnaabes i heiipBAring RATHOM 1612 | he
actuator 14 i . to be equal to about 100 . Each
of the fi rstﬁ%@%ﬁ%g%??@#@@ﬁé‘gé@ %bﬂs"grg?gn defined by two semcircles
connected by two straight lines. The first supporting portion 36 of the
first contact 31 has a shape adapted to be engaged with the first cam
portion 51 of the above-nentioned shape. The second supporting portion 46
of the second contact 32 is slightly nodified in shape. On the other hand,
each of the second cam portions 52 has the second pressing cam portion .52a
and a general ly L-shaped notch 52b forned by cutting off an edge of the
second cam portion 52 and opened in two directions. Since the notch 52b is

o o o e~ o o



12 01 March 2004 Wen the actuator 14 is opened as illustrated in Fig. 15A
the second supporting portion 46 is |ocked by a bottom portion 52c of the
notch 52b. Wen the actuator 14 is closed as illustrated in Figs. 15B and
15C, the second supporting portion 46 is brought into contact with a

nei ghbor hood (i nner edge) of the second pressing cam portion 52a. Thus, the
second contact 32 | ocks the actuator 14. Each of the first and the second
cam portions 51 and 52 is brought into cont act with the FPCMarchi2084
position where the first contacting porti‘on 35 of the first contact 31 is
pressed. Therefore, a stable and reliable contacting condition is achieved
bet ween the FPC 11rgiKkridife AABREIIor 14 hils hhRira HaH BRAIdRNES G RRASAL OF
the operability is excellent upon insertion of the FPC 11 even if the FPC
11 has a | arpethrtrarseersal endgittresst. eXinethdioiger iandl, tengbising TRhaslarpeet éfon

t hereof. Furthernore, the shaft portions 22 are engaged wth the engagi ng
grooves 24 agddelgsodvass23 edangiogtin thesback-ama:farthydicgationiarthe secorstesses 38
of the first supporting portions 36. Therefore, the actuator 14 is

prevent ed fr‘é’ﬁ?cg@i”n@”%\i@!r ofrenPRaROreevesc24 epeh sbwhichigspnaeerdte A t he FPC

11 bei ng conpect S..Subjected t ull force, the rjsk,of disengagenent of
t he actuat or%%i eﬁﬁ%ﬁ?%ﬁu'ﬁ&%ﬁ)%@e Q%BPQ e%@a‘&wpw#éb?ﬁeﬁm-o f:’?%gy%fGA

t hrough 18, L BRI i ; i . fourth
erbodi ment o CERg® B sobvd 1o QuilE pESerloipfic 2255 Ifodhee Reth n Baieh®l e
ref erence nupeidhs apéulbeiwdennhé cbﬁta@ﬁﬁ?bbh%ﬂ ANand Hedipportihg pertieAnisect or
of the fourth enbodi nent, each of the Tirst contacts 31 has a first hol ding
portion 61 fwheethas&ctuatorridds cpapledanBabebfithereridagirgreiongs 22 ivforpregs s

fitting. The first holdi n& portion 61 is provided with a first press-fit
portion 61 a@paAdsoichtinmywehepeionoida defiing ar kppebyall pbthegridagraove 2Ge fir st

externalconnu BNEHE I SHAEASon 2218 ha AR spdhetsbeicerg PeUIcce! & t 2
1o f1at ol anged e Surpitind BRTER 2L THbL R, AR HoBPeC 287 o ona

contacts 32 BgaceaRPiG drkthidioRoss LAA 1R shigdiy Pbrtiohs TeedioRd Wil hel d

in the housing I2 by press fitting. The second holding portion

provi ded wi timeaaseponidnp2dscoopetatp s tatatabfsuppont the dictgatdmes.ef rom t o be
| ocked by the housing 12. The housing 12 has a generally box-Iike shape
el ongat ed i n one dRefedingte.Fighe3Aand BBgdescriptinp Wik be madmohan spekatiphat e

portion 12b, to | ate portion 12c, and first and second partition wall
portions 12&@&9{1’@9&“%@%{%6&@ i%'%‘ehﬁll’%l'ﬂ%@orﬁBﬁt'ltbﬁ,acf%g’tb‘b'spl ate

V2 defi o AR oDt bRt aCi A6t BRPetelinl dabadior BRGS I 9Re 11

contacts 31 hgh, dn@bufidldr! 4 8mARKABINISGMIPHESHAR 36 bSGuldRRhy g the

second contacts 32. Each of the first a e second recepta es 65
and 66 penetthetqidd §ONEYSBNIAEZD tdhsefBehes; kh&Bamf surtibn 2H i iHtloRiicégecond
direction). Each of the first partition wall portions 12d has a stopper
portion 67 fiptnihe areaibetweenitheTtomtadtiogpertigrot $ aod ti6e suppatigg gedion téiof he
protrusion 63 of the first contact 31 to inhibit uwﬁard novenent of the

first contacteFPniagd3sas depieied by $9iid fnemisckigodBt eVWhanatheshaftpastion R v
truded d f h 68 f b tti ] d qf th
ount ot de. eAERE 3 ERow T BEhE duis aBlR en. e aiate 13k BiRyeS uritd to
ti t; } kSt d 69
connect i on tigkg e skt ga%@h't%hmovmereﬂbggﬂgfb(;g@v%w : sfnﬁ@gabr_?eogsgg? ¢

formed by cutting an en e nount si ortion I'rst
receptacl e hedra poRidre31 & it infrthe re€siscEdol thefs}uéPohiﬁgtﬂl#lidﬁﬂ b1 §@that
direction. In the rear part of the first receptacle hél'e 65, the first

hol di ng por tamengdgio§ camesurfacet2 iaooftthe taBilportioh @d a$ edgadectwith tloend
receptacle hole 66 has a rear part in which the second hol ding portion 62
of the secontHRRORINELPOEON{1§ in gagh &fithe upperatireptiors and Yrubaeteandferth cont act
31 is coupled to the housin 2 fromjts front side. On the, other hand, the
second cont & fe"’g'?”iozt%ﬁ?ﬁ%g’ ‘%‘EFCE'H% ht%'é%»ﬁ'@e §ONREToR 'l"f%‘rﬁtégﬂ" 19%e 1 3RG: er
coupling th %C’&%tﬁﬁfeg’ the protrusion 63 of each of the first contacts 31
IS prevente y e Stopper portion 67 from being noved upward. This

i nproves positional accuracy of the first external connection termnal 37
and prevents the first external connection term nal 37 from being rotated
around the first press-fit portion 61 a to nove upward even if external
force is applied in an upward direction. The protrusion 63 is received in a
receiving portion 71 which may be a sinple groove or recess. Alternatively,
the receiving portion 71 may be fornmed so that the first and the second
receiving holes 65 and 66 comunicate with each ot her.




Wth the above-nentioned connector, the shaft portions 22 are engaged with
t he engagi ng grooves 24 and the first cam portions 51 are engaged with the
recesses 38 of the first supporting portions 36. Therefore, the actuator 14
is prevented frombeing noved frontward to be released. In addition, the
first contacts 31 are reliably prevented from upward novenent so that the
first camportions 51 and the recesses 38 of the first sa&rortia& Bortions
36 are inhibited from being disengaged frpom each ot her. MeasehgPB4 t he
upward novenent of the first contact 31 is prevented by engagenent between
the protrusion 63 protruding fromthe flat plane of the first contact 31
and the stopper poNexief@Tingto Figs. AAusIdMB, Idescripfidrewiiftar madelet aghi mensi on of
the connector in the vertical direction need not be increased. is 01
March 2004 WRRaatien of apnegsting:the FPE tbhyidhe use pbiheiahovermentiotest i ng a
sheet-1i ke ogéect sagg a contact having a contacting

portion to b TIRELQ- ¢ Iaé:{g ”ecth%tQ?gWé@g'a{gg@&f_,,ﬁ ReSIY) wherethe a

ti i t : ot f .sai-d .sh -1k
by bot vt char e uds BhehBl 8 ihBal MEIE ek dhk 358 RereRfed; S Sehinahe®
contact; andredsaaluakakid Wsitn. Nig rés%!lt?'a%@ﬁ@é p}ééfér A8h %5 tﬂga%a&ggggﬁss

contact with said contacting portion, said actuator conprisin

por tion | ocathedFP@tMes keprbetweenpios tomachey pblibnaBbitae dohtaeel 3 lanlkanebj ect
and a shaft portion integrally connected wth said cam portion and

rot at abl y encijed®riign A1.saf bernetarei when the actsaiopds lbcatgdpithé trst ipasitiog, a
recess which istggj ect said recess receiving said camportion to said cam
portion and &%i dp 5@t gasy bsrnsested iptaing &neRt Rartien 189f dheihpesing on
parallel to $ id sheet-like object and parpendicular to a center axis of
said shaft poftion. 2. A connector as clainmed in claim1, wherein said

housing has a guidg tﬂégﬁfsdr@rre%ﬁr‘»&%1%gin¢semafiatgﬂﬂétﬂ#&‘p%%nap%rh&q 18 ang

i ntroduce said cam portion to an area between Sai d contacting por

sai d suppor tihegdigtbr P4 is RIEted IroPh SRR IpEEIRSH A QAR 6 8dekBnd pbditigHi de
groove and extending in a direction allow ng the novenent of said cam

portion towafldstrated i Eigogsr t imthipeventothe FRC d 196 pfdsspdiblyi dpradssingocumst at abl y
engaged with said engagi ng groove. 3. A connector as clained in claim 2,

wher ei n sai SWHSeR ?ighp&am pertiah@1Jatated froputheilaig pesitiondntoaa standire t o
each other in a.first direcgtion aj.d sheet-1ike object being inserted

bet ween sai op%sgtr'ﬂnacté%ﬁ r?fd‘ﬁtr %%Fgﬁdhs'aﬁ)dméﬂm%i?tﬁr?@g W?Wtr{?\m% its
novenent in {: i OR: dj Ik i irst dir ion, said
gui de gr oove@oen%xﬁeetn | ndg;rhéﬁqt‘ssa‘?ﬂ'cgggégﬁ% écjlgj‘r;“e%ﬂlyggfc’%@‘&gd{oe %H%Y%S‘%gh e being
engaged wi t hearmiegtional Whearthé aetdalibrlslai i a?ﬁ?é’gé’cdi’fdrp?déﬁtid?ﬂﬁhereqtﬁe%td\ﬁﬁph

2004 4. A connector as clainmed in claim2, wherein sald housing has a wall

portion defi isclosed, $heleampdriare20is campedbieteedn thavsupporiitg poniodi 180
groove being a notch formed in said wall portion. 5. A connector as clained
in claim?2, 3JWkiheeoniagtingnmtiomds thraughithe EBEPUr toi begsybjected to tufoecatee t o

' O-‘t_,%t ably S%Pe%%rthesaac%uatgrc % X %Itogéd. Thus, at the second position (closed position),
the actuator 14 is prevented from being easily moved in a releasing direction,
i.e., towards the first position.
With the above-mentioned connector, sufficient contacting force is
assured with small operating force by utilizing the principle of the lever.
Therefore, appropriate operability can be maintained even if the number of
contacts is increased. The cam portions 21 of the actuator 14 are restricted in
movement in three directions including, upward, leftward, and rightward

directions by the supporting portions 16 of the contacts 13 and the engaging

grooves 24 of the housing 12. Therefore, even if the number of contacts is




6. A connector as clainmed in claim1l, wherein said camportion has a
pressing cam surface for pressing the other surface of said sheet-Ilike

obj ect and an engagi ng cam surface engaged with said supporting portion,
sai d actuator having a through hol e adjacent to said engagi ng cam surface,
sai d supporting portion being inserted into said through hole. 7. A
connector for use in connecting a sheet-Ilike object, said connector
conprising: a first contact having a firgf contacting por@1 blarels2684f aced
to one surface of said sheet-like object "and a first supporting portion to
be faced to the other surface of said sheet-like object which is opposite

to said one Burdazed; the e porioneIH1adre dravented FroRreBeIRY shaipt @bt bylehgportion to
be faced to said one surface of a sheet-like object and a second supporting

portion to bisicliarbedtween the FRGdN andrthacamoporsiansl 24 Iseahat alkef thbjceotacts
housi ng hol ding said first and said second contacts at a predeterm ned
pitch; and afRrhBe (Rliadly enestethgi ng said sheet-1ike object into press

compr i sing: a1 <4 EERIAF ABRYG. SRR dHhB L aen L SpRcls Eeabls 1 ng
Sai d second Soumer fE e i Gpd alebin S e et R g lith M Bty "
portion integradditors; #eestiablinbf dbrimbfod isifipréd. s Futreemend 1saBbBest i ons
and rotatably engaged with said housing, 1 March 2004 said first is
recessed i n mentioned structure is advantageous in view of the reduction in size.

Since the shaft portions 22 are engaged with the engaging grooves 24
and the cam portions 21 are engaged with the recesses 17 of the supporting
portions 16 of the contacts 13, the actuator 14 is prevented from being moved
frontward to be released. Thus, even if the FPC 11 being connected is
subjected to puli force, the risk of disengagement of the actuator 14 from the
housing 12 is reduced.

Referring to Figs. 5 through 10, description will be made of a connector
according to a second embodiment of the present invention. Similar parts are
designated by like reference numerals and will not be described any longer.

In the connector of the second embodiment, the above-mentioned
contacts 13 are replaced by a number of first and second conductive elastic
contacts 31 and 32. The first and the second contacts 31 and 32 are held in
the housing 12 and alternately arranged at a predetermined pitch in the
transversal direction. Thus, the first and the second contacts 31 and 32 are
adjacent to each other in the transversal direction at the predetermined pitch.

Each of the first contacts 31 has a first contacting portion 35 to be faced
to one surface of the FPC 11, a first supporting portion 36 to be faced to the
other surface of the FPC 11 which is opposite to the one surface, and a first
external connection terminal 37 formed below the first supporting portion 36 and
extending frontward. The first contacting portion 35, the first supporting portion

36, and the first external connection terminal 37 are integrally formed. The first



said rec~ cause said first portion to engage parallel to said center axis
of s. supporting portion having a recess which direction perpendicular to
said sheet-li. ass receiving said first camportion to cam portion and said
first supporting 3 each other in a predeterm ned direction sheet-1like

obj ect and perpendicular to a aid shaft portion. 8. A connector as clained
in claim7, wherein said first camportion has a first pressing cam surface
for pressing the other surface of said sheget-like object @hMarchi2084
engagi ng cam surface engaged with said first supporting portion, said
actuator having a through hol e adjacent to said engagi ng cam surface, said

first supportontgctra portion 3siar@ thediestse@pbring d;ﬁﬁ'iiéh Bb =Pl 80bsahfaliydacéd
connector as clainmed in claim7, wherein said second cam portion has a
second pr essiorRpahegiheuwith @spiase kepttheretmptivieen i trer vesticd| atirectibn.s aflge first
sheet-1i ke object and an engagi ng cam,groove recei ving said second
supporting pYtRAGING Rertiop 360R mER\Ided with @ recassi38 formed at & positien &cedstai d
first and sati % secon ontac,ﬁ(i?ng portions are shifted in position from each
other in said°pl g BHGRPTR? 88t i on. 11. A connector as clained in claim

10, uherel n sl d Skl oRE UL OB AR AR Bl BULELOEM SHATDIRED AT 1!

and said second contacting portions rn sai

connect or asbefarietRa théofié 8Lfhde ofhRIEPEO 1§24 @e?&ﬁ&&uwiﬁkaﬁl&wmfo S a

first holding portion formed at one end thereof in sal eterm ne

di recti on arfdceetalthienother surfanesofrthe FREC an weidheis poSIEA RERId dHe @fadenal
formed at the other end in said predetermned direction. 13. A connector as
cl ai ned i n A asepondyperIal connectiontterminil 40 extendingreaevaidnalThes | ocat ed

on the side of the other surface of said sheet-like object. 14. A connector
as clained i $PCONLiGRNESINGROFUAMAS 4De seeenrd seppartieg perion 46, and the second

external connection terminal 46 are integrally formed. The second connecting
portion 45 is located frontward from the second supporting portion 46. Each of
the first and the second external connection terminals 37 and 47 are connected
by soldering or the like to a circuit pattern of a circuit board (not shown) when
the connector is mounted on the circuit board.

The actuator 14 has a number of first and second cam portions 51 and
52 to be engaged with the first and the second supporting portions 36 and 46,
respectively. Each of the first cam portions 51 has a first pressing cam surface
for pressing the other surface of the FPC 11 and an engaging cam surface to be
engaged with the recess 38 of the first supporting portion 36 of the first contact
31. The first pressing cam surface and the engaging cam surface are placed
at positions deferent from each other in a circular direction of each of the first
cam portions 51. The actuator 14 is provided with a number of through holes
19 each of which is formed adjacent to the engaging cam surface. The first
supporting portions 36 of the first contacts 31 are inserted into the through holes
19.  Thus, the actuator 14 is rotatably supported by the first supporting portions
36 of the first contacts 31.

On the other hand, each of the second cam portions 52 has a second

pressing cam surface 52a for pressing the other surface of the FPC 11 and an



a plate portion forned in the vicinity of said external connection
termnal, said 18 01 March 2004 plate portion being engaged with said
housing to be inhibited from novenent towards said sheet-|i ke object
connected to said connector. 1 ~. A connector as clainmed in claim 14,
wherein said plate portion has a protrusion protruding in a direction
parallel to a center axis of said shaft portion, said housing having a
st opper portion to be engaged with said pjotrusion. 16. At g 28P4 as
claimed in claiml, further conprising an additional contact adjacent to
the first-nmentioned contact in a direction. parallel to a center axis of
sai d shaft p®?r3aahrg camigioavrib8 fanrateivingtthe tsehand agpporting padions pbihei on t o
be faced to the one surface of said sheet-li.ka ognect and a supporting

portion to bEFPREEPNRFtBRe AEHSIRtR] indigs7A and 78h tha sesans! easp @ertiakhi ch i s
ite t . . i d t yat further. : diti I
cam por t1 on o[ a8 PnEHoRr S an B SolPRRY Satbet e v alRRIBA < dF BaIERL | onal
ti bei . . i |
cont act and sai d-sEe i AEAfohsF caHRRTS: i oRasbs ko SBE o of
sai d addi ti onsertiearif &0 FPC 1ihevdn if e EPEi anad 4lidrgs huRibepol Bottackel ng
engaged with the supporting portion of said additional contact in the
second- nent i @ftendidg irea torgitudinskair&&iohNhdIEoK NF it didaordl&thi SNaNPbirtions 22
/ Ny N& Nf / Nf / Nw/ N:+g@ '%;}ﬂykj | zZyt oj e [ V] ca] ca] ca] ca] ca] ca] cal] ca] ca] c™a] ca
] ca] ca] ca] ca'€fnEapec Mjrede Lopeainggreeyess?4 and Me st aamapatipendt area! 3} 1 ~(»

| ca] cal Gal o192 HU 2y Bh s ] LPE ATt b B Bp G|y arratArelafes ubx) F

Jca) cal cal ca caFiaf el e EAPAPELpEREINES) KehOAE] b roRnidl AR ST

| _LELTTTTT | revepnfihecremmd neseiid oniast iethal] l@kspbeal ca] ca] ca
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca%@éﬁuggﬁlgq\g @g caﬁé?%lgfgbg] c"a] ca] ca]
ca disengagement of the actuator 14 from the housing 12 is reduced.
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opening angle selecfed to be equ‘al to about 100° . Each of the first cam
portions 51 has a section defined by two semicircles connected by two straight
lines. The first supporting portion 36 of the first contact 31 has a shape
adapted to be engaged with the first cam portion 51 of the above-mentioned
shape. The second supporting portion 46 of the second contact 32 is slightly
modified in shape.

'On the other hand, each of the second cam portions 52 has the second
pressing cam portion 52a and a generally L-shaped notch 52b formed by cutting
off an edge of the second cam portion 52 and opened in two directions. Since

the notch 52b is formed, the second pressing cam portion 52a serves as a

reduced pressing portion.
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- supporting portion 46 is locked by a bottom portion 52¢ of the notch 52b.

When the actuator 14 is closed as illustrated in Figs. 15B and 15C, the second

supporting portion 46 is brought into contact with a neighborhood (inner edge)

of the second pressing cam portion 52a. Thus, the second contact 32 locks

the actuator 14.

Each of the first and the second cam portions 51 and 52 is brought into
contact with the FPC 11 at a position where the first contacting portion 35 of the
first contact 31 is pressed. Therefore, a stable and reliable contacting
condition is achieved between the FPC 11 and the contacts.

With the above-mentioned connector, the operability is excellent upon
insertion of the FPC 11 even if the FPC 11 has a large number of contacts
extending in a longitudinal direction thereof. Furthermore, the shaft portions 22
are engaged with the engaging grooves 24 and the first cam portions 51 are
engaged with the recesses 38 of the first supporting portions 36. Therefore,
the actuator 14 is prevented from being moved frontward to be released. Thus,
even if the FPC 11 being connected is subjected to pull force, the risk of
disengagement of the actuator 14 from the housing 12 is reduced.

Referring to Figs. 16A through 18, description will be made of a
connector according to a fourth embodiment of the present invention. Similar
parts are designated by like reference numerals and will not be described any
longer.

"In the connector of the fourth embodiment, each of the first contacts 31
has a first holding portion 61 formed at its rear part and held in the housing 12
by press fitting.  The first holding portion 61 is provided with a first press-fit
portion 61a protruding therefrom to be locked by the housing 12. The first
contact 31 has a plate portion 62 formed in the vicinity of the first external

connection terminal 37. The plate portion 62 is provided with a protrusion 63
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formed by cutting and bending a part of its flat plane to protrude in the thickness
direction.

Each of the second contacts 32 has a second holding portion 64 formed
at its rear end and held in the housing 12 by press fitting. The second hoiding
portion 64 is provided with a second press-fit portion 64a protruding therefrom
to be locked by the housing 12.

The housing 12 has a generally box-like shape elongated in one
direction. The housing 12 comprises a mount-side plate portion 12b, a top
plate portion 12c, and first and second partition wall portions 12d and 12e.

The mount-side plate portion 12b, the top plate portion 12c, and the first and the
second partition wall portions 12d and 12e define a plurality of first receptacle
holes 65 for receiving the first contacts 31 and a plurality of second receptacle
holes 66 for receiving the second contacts 32. Each of the first and the second
receptacle holes 65 and 66 penetrates the housing 12 in the back-and-forth
direction (second direction). Each of the first partition wall portions 12d has a
stopper portion 67 formed at its end. The stopper portion 67 is engaged with
the protrusion 63 of the first contact 31 to inhibit upward movement of the first
contact 31.

The first external connection terminal 37 is slightly protruded downward
from a notch 68 formed by cutting an end of the mount-side plate portion 12b.
On the other hand, the second external connection terminal47 is slightly
protruded downward from a notch 69 formed by cutting an end of the mount-
side plate portion 12b.

The first receptacle hole 65 has a rear part reduced in size in the
vertical direction. in the rear part of the first receptacle hole 65, the first
holding portion 61 of the first contact 31 is located. The second receptacle
hole 66 has a rear part in which the second holding portion 62 of the second

contact 32 is located.




10" 10"" 10""IH - 10%"& ()-!& &10%"f"& ()-1° S 10%":"& ()-!" S

109 " & () - c<q<UEM->?@X6M/! QRYL0%" b" & () - M 8YA0%b& () -M QF 10%" +' & () -
ILF 10%"& ()- F 10% & ()- !9s10% " & () - Z@QBUDVDWDXDi DEOP7! Q894.0%" b" F
10% & ()--! 10%\ & ()-m 10"" 10"" 10""![1 10% "& ()- |

| ~[ &9A0%XX& () - MEEFCHAJKqLr Lz[ 9+7 10w L3. 10%w& ()- 3. 10% & () -

| HG&10% \ & ()-M @10%\ & ()-Mt 10% & ()-!'[F 10%LoL& ()--rLsLtLLI MVOPa?7
1o '@ 10% [[[& ()- @10%& ()- !'H 14 01 March 2004

The first contact 31 is coupled to the housing 12 from its front side. On
the other hand, the second contact 32 is coupled to the housing 12 from its rear
side. After coupling the contacts, the protrusion 63 of each of the first contacts
31 is prevented by the stopper portion 67 from being moved upward. This
improves positional accuracy of the first external connection terminal 37 and
prevents the first external connection terminal 37 from being rotated around the
first press-fit portion 61a to move upward even if external force is applied in an
upward direction.

The protrusion 63 is received in a receiving portion 71 which may be a
simple groove or recess. Alternatively, the receiving portion 71 may be formed
so that the first and the second receiving holes 65 and 66 communicate with
each other.

With the above-mentioned connector, the shaft portions 22 are engaged
with the engaging grooves 24 and the first cam portions 51 are engaged with
the recesses 38 of the first supporting portions 36. Therefore, the actuator 14
is prevented from being moved frontward to be released. In addition, the first
contacts 31 are reliably prevented from upward movement so that the first cam
portions 51 and the recesses 38 of the first supporting portions 36 are inhibited
from being disengaged from each other. Furthermore, the upward movement
of the first contact 31 is prevented by engagement between the protrusion 63
protruding from the flat plane of the first contact 31 and the stopper portion 67 of
the housing 12. Therefore, the dimension of the connector in the vertical

direction need not be increased.
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WHAT IS CLAIMED 1S:
1. A connector for use in connecting a sheet-like object, said connector comprising:

a contact having a contacting portion to be faced to one surface of said
sheet-like object and a supporting portion to be faced to the other surface of
said sheet-like object which is opposite to the one surface;

a housing holding said contact; and

an actuator for bringing said sheet-like object into press contact with
said contacting portion, said actuator comprising a cam portion located between
said supporting portion and said sheet-like object and a shaft portion integrally
connected with said cam portion and rotatably engaged with said housing,

said supporting portion having a recess which is

1 35 t1 11en] ! :d_sheet-14]

object, said recess receiving said cam portion to causs
said cam portion and said supporting portion fo engage each

other in a direction parallel to said sheet-like object and
perpendicular to a center axis of said shaft portion.

2. A connector as claimed in claim 1, wherein said housing has a
guide groove for guiding said shaft portion so as to introduce said cam portion
to an area between said contacting portion and said supporting portion, and an
engaging groove connected to said guide groove and extending in a direction
allowing the movement of said cam portion towards said supporting portion,
said shaft portion being rotatably engaged with said engaging groove.

3. A connector as claimed in claim 2, wherein said contacting portion
and said supporting portion are faced to each other in a first direction, said
sheet-like object being inserted between said contacting portion and said
supporting portion with its movement in a second direction perpendicular to said
first direction, said guide groove extending in said second direction, said

engaging groove being engaged with said shaft portion in said second direction.
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5. A connector as claimed in claim 2, wherein said housing and said
supporting portion cooperate to rotatably support said actuator.

6. A connector as claimed in claim 1, wherein said cam portion has a
pressing cam surface for pressing the other surface of said sheet-like object
and an engaging cam surface engaged with said supporting portion, said
actuator having a through hole adjacent to said engaging cam surface, said
supporting portion being inserted into said through hole.

7. A connector for use in connecting a sheet-like object, said connector comprising:

a first contact having a first contacting portion to be faced to one
surface of said sheet-like object and a first supporting portion to be faced to the
other surface of said sheet-like object which is opposite to said one surface;

a second contact having a second contacting portion to be faced to said
one surface of a sheet-like object and a second supporting portion to be faced
to the other surface of said sheet-like object;

a housing holding said first and said second contacts at a
predetermined pitch; and

an actuator for bringing said sheet-like object into press contact with
said first and said second contacting portions, said actuator comprising:

a first cam portion located between said first supporting portion and said
sheet-like object;

a second cam portion located between said second supporting portion
and said sheet-like object; and

a shaft portion integrally connected with said first and said second cam

portions and rotatably engaged with said housing,
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sa:Ld first supporting portlon hav1ng a recess th.ch
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cause said first cam portion and said first supporting
portion to engage each other in a predetermined direction
parallel to said sheet-like object and perpendicular to a
center axis of said shaft portion.

8. A connector as claimed in claim 7, wherein said first cam portion
has a first pressing cam surface for pressing the other surface of said sheet-like
object and a first engaging cam surface engaged with said first supporting
portion, said actuator having a through hole adjacent to said engaging cam
surface, said first supporting portion being inserted into said through hole.

9. A connector as claimed in claim 7, wherein said second cam
portion has a second pressing cam surface for pressing the other surface of
said sheet-like object and an engaging cam groove receiving said second
supporting portion.

10. A connector as claimed in claim 7, wherein said first and said
second contacting portions are shifted in position from each other in said
predetermined direction.

11. A connector as claimed in claim 10, wherein said shaft portion has
a center axis located between said first and said second contacting portions in
said predetermined direction.

12. A connector as claimed in claim 7, wherein said first contact
further has a first holding portion formed at one end thereof in said
predetermined direction and held in said housing and an external connection
terminal formed at the other end in said predetermined direction.

13. A connector as claimed in claim 12, wherein said external
connection terminal is located on the side of the other surface of said sheet-like
object.

14. A connector as claimed in claim 13, wherein said first contact has

a plate portion formed in the vicinity of said external connection terminal, said
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towards said sheet-like object connected to said connector.

15. A connector as claimed in claim 14, wherein said plate portion has
a protrusion protruding in a direction parallel to @ center axis of said shaft
portion, said housing having a stopper portion to be engaged with said
protrusion.

l16. A connector as claimed in claim 1.
further comprising an additional contact adjacent to the
first-mentioned contact in a direction parallel to a center
axis of said shaft portion, said additional contact having
a contacting portion to be faced to the one surface of said
sheet-like object and a Supporting portion to be faced to
the other surface of said sheet-like ovject which is
opposite to the one surface, said actuator furthar
comprising an additional cam portion integrally connected
with said shaft portion. said additional cam portion being
located between the supporting portion of said additional
contact and said sheet-like object to receive the
supporting portion of said additional contact in tha first-
mentioned direction without being engaged with the

supporting portion of said additional contact in the
second-mentioned direction.



