;- ae3eZRzZQ . heT8? . 11 March 2002 CONNECTOR HAVI NG AN | NCREASED RELI ABI LI TY
AND | MPROVED OPERATI ON PROPERTI ES The present invention relates to a
connect or | e in connecting a sheet-1ike connecting nenber such
as a flexiammmmﬂmwmmHWWircuit (FPC) and a flexible flat cable (FFC) of a
flat plate shapgghhe connector device is usable to connect a key board and
a nDther board in a personal conputer to each other. Wth reference to

Fi gs. n tion will be naJe as regards a ddrMarah,£0 %%cordlng to
a first eammm wm@@mmwglogy. The connector conprises an insulator 101, a
conducti ve con held in the insulator 101, and a slidably arranged
slider nenmber "t®¥?Wwhi ch introduces an end of a sheet-like connecting member
120 into the insulator 101 and brings the connecting nenber 120 to in
contact with the cCONNECTIOB3HAVINGS IAN]INCRENSED RELINBLIATOr ki ng portion

| 07. The insulator 101 has a receiving space 10la which receives an end of
t he connecti ng nenber AND INPROVEDNODERAT LOMN FROPERTAZESThe contact 103
conprises a fixed portion 103a held in the insulator 10l, a retaining
portion 103b extending fromthe fixed portion 103a al ong the upper wall of
the insulator 101, a contact spring 103c extending fromthe 2 11 March
2002 fixed portion 103a in the same direction as retaining portion 103b,
and a term nal ..Qd portion 103a to the outside of
the insul ator 191 o0 poard 130. The termnal 103d is
connected to elgpLr] EeEbhE“!ﬂwQHtiBﬁ ee&s%k 26260cbARechozOMeRloePOr t L 0N

103f is fornmed at a the contact spring 103f. shown in Fig. 5,

t he wor ki pgrp@aski o8 Zoahebhgnglhdehe@&ahgkel@5nh%dtmw@ﬂma$daﬂ\ﬁﬁah t he
retaining portion 103b and the contact spring 103c together with the
connecti ngsnanbtexible Yhentelde camdudft (FPC)Nnaad ad flexiddid mlatenber 120
bears on the working portion 107, the contact portion 103f of the contact
spring 10@able (FE€Iedfagaifdat pRateostrapei.veTher connegtorhdevdpnedsi ng
menber 120 to nake electric contact with it. The connecting nenber 120 can
be pul|eduﬁahleft9heopﬁ§e¢aﬁokezoPO@fqupﬁdPaWPﬁQGFhPQ§ndU fenber |05
fromthe receivipng space 10la of nsulator 101, thereby relieving the

pressi ng PHFERREL FHBPHGFE e £8 as shown in Fig. 6 (see for
exampl o, Japancge A nexagl ied, Pabey ubg-' Gl g0 BA4e2ZIOL thavgy (o

connector requ 1'ng - of P dar tirme tﬁe

connect | "gg réag a8 'an%%hB%@t%Q'd a%loﬁ‘inamto Al $arditl efm:]%:probl em
eXI e

that the con uctlve portions of the Connecting nenber |20 can be
damaged byetRRB2bEY .| NBRE L EHEn8BLoPULLNPHLOEE &h 1heuTlaBBeCclOOn geEmber,

| eading to a deteriorated electric contact. This especially applies to a
cont act peondaetdvbycpneéastpdiodhhedd dmndhet Hasuldptore 194r,f ane lmy punchi ng
whi ch

slidably arranged slider member 105 which introduces an end
of a sheet-like connecting member 120 into the insulator
101 and brings the connecting member 120 to in contact with
the contact 103.

The slider member 105 has a working portion 107. The
insulator 101 has a receiving space 10la which receives an
end of the connecting member 120 and the working portion
107. The contact 103 comprises a fixed portion 103a held
in the insulator 101, a retaining portion 103b extending
from the fixed portion 103a along the upper wall of the

insulator 101, a contact spring 103c extending from the



'3 11 March 2002 in this case serves as the contact surface will easily
damage the conductive portions. Wth reference to Fig. 7, a second earlier
technol ogy wlll be described. The second earlier technol ogy conprises a

pl ug connector 150 and a receptacle connector 160. The plug connector 150
is connected by soldering to an end of connecting nmenber 120 which is the
same as the connecting nenber 120 sho as the first earlier technol ogy.
The plug connector |50 conprises an insulator 151 and H Maselu@dPée cont act

assenbl ed paildy it 15w P694 &50cnd Neddie didalstas otk ex@FRL g1 ngoNt act
portions of the contact are arranged at a fitting portion 151a of the

insul at or pb¥kidiermo 3w sandma cfeditn£ONEEd et Hod dered tReCoEoEL i ve
portions of the connecting nenber |20. The receptacle connector 160 is

nount ed ompfoxrta o rlc0Bd twathke whitdide odttisdadmsuldisor ert@ptmstntednnect or
160 conprises a mating insulator 161 and a conductive mating contact 163
assenbl ed onittoh & lrtithpoardl| 130+ The termilpali 103k dst etbrdeghdde, nmting
termnals 164 of the nmating contact 163 are sol dered to conductive portions

of a circl% HeftFimhieirertt R thefirankt pegrdohict & aprtartyr obl em
that it requires nuch nman-hour jn conne%cfgn operation, since the termnals
[é%téhﬁﬁ?

155 have ®&T % iRteds FIMeT HufR i Priek RS 13 nenber
120. Further, it _ha rohl em.t hat L1in t of t | C ector 155
fromthe recept é@l 53188%3& ?rj‘q'G(?'Ea:q?aﬁ%rg‘évna?aoyﬁgtorpne;fe%f}%e term nal s
155 of th I GRS o [ M i fkgﬁgg*' rch
2002 con%élgﬁé%g porti o%sq§%mr%§;é o) %L%%ﬁé/%ﬁtl on: téil}gﬁ&%%%jf%@an

obj ect of jlghe RIREYHe JHEHUIOBEARY M S fogHctwityloppge 5 which has

an increased reliability and i nproved operation properties, or which at

| east prododeect e mdmbds eramt | WhehoO thiee epid @f ahle iAeeatddig to the
present invention, there is provided a connector device for use in

connect i ngoaneatriexy imenbeEnTd0 \Weaxs ion dfhe wdrkiny giertstapel @hd tias an
end portion provide with a conductive portion, said connector device
conpri si ngontack megdpiarn | W 3Hrefedthe dontagh mprineddiiaci - -pregsednt act ;

and a plug Connector renovably coupled to said receptacle connector by
fitting against the conductive portion of the connecting member 120

to make electric contact with it.

The connecting member 120 can be pulled out of the
insulator 101 by withdrawing the slider member 105 from the
receiving space 10la of the insulator 101, thereby
relieving the pressing force of the working portion 107, as
shown in Fig. 6 (see, for example, Japanese Unexamined
Patent Publication H10-22010).

However, the connector requires handling of the
slider member 105 every time the connecting member 120 is
inserted and pulled out. Also, it has a problem that the
flexible conductive portions of the connecting member 120
can be damaged by repeated inserting and pulling out of the
connection member, leading to a deteriorated electric
contact. This especially applies to a contact processed by

press punching, since the rupture surface by punching which



't herebetween for electrically connecting said connecting nenber with said
receptacl e connector; said plug connector conprising; 15 an insulator
defining a receiving space for receiving said end portion of the connecting

menber and having a fitting space and a retaining wall in said fitting
space and a plurality of engaging holes_forned in a pair of side walls
facing said retaining wall; a conducti v® contact held jn the insul ator and

formed to becone in contact with said receptacle-side 'bwkﬁ@izﬁﬂ%n sai d
plug connggt @hiss c%wg‘\%gr\;e% sAl AL ARLE g@f(fé’é‘é‘% Pi;%é‘%ﬁ der member

slidably inserted in s recel ving space to neke sai d condu e portion
be br oughfaind ge0RhacicotduttSidid] gdidd ve contact in said receiving space;
sai d conductive contact conprising: a pair of retained portions held on
opposite surfacgatdl refetemicaitt TR, 2B-daantddvrier tOEhHETOFTNg in
contact with said receptacl e-side contact; a connecting portion connecting
sai d ret awiedd per desexritbeghet hFhe sepand eldrdgemdephnioloyy compacised t o
said retained portions and extending in said receiving space for receiving
sai d connacpilng compector 154 @nd ialdeqantincle ronireterent 6@0 Theont act
portion formed on one of said spring portions for becomng in contact with
sai d condRéBByEOPHLGLOT I5Q He Camestedy herfrldering tajanperé oHo2 -

a pressin ortion fornmed o not her of said rin ortions for
ggpaegpgggfmember 120 J%ié% s ghe same as the cé% ecting

member 120 shown as the first earlier technology. The plug

-~1a1 —_
pressi ng

connector 150 comprises an insulator 151 and a conductive
contact assembled with the insulator 150. In the
illustrated example, contact portions of the contact are
arranged at a fitting portion 15l1la of the insulator 151,
terminals 155 of the contact being soldered to conductive
portions of the connecting member 120.

The receptacle connector 160 is mounted onto a
circuilt board which is not shown. The receptacle connector
160 comprises a mating insulator 161 and a conductive
mating contact 163 assembled with the mating insulator 161.
In the illustrated example, mating terminals 164 of the
mating contact 163 are soldered to conductive portions of a
circuit board which are not shown.

The plug connector has a problem that it requires
much man-hour in connecting operation, since the terminals
155 have to be soldered to the conductive portions of the
connection member 120. Further, it has problem that
pulling out of the plug connector 155 from the receptacle
connector 160 by hand severely stresses the terminals 155

of the plug connector 150, giving rise to a damage in the



menber to make sai-d conductive portion be brought in press contact with
said contact portion; 5 said receptacle connector further including a
recept acl e-si de insul ator which holds said receptacl e-side contact and
which is nmounted on a circuit board, said receptacle-side insulator having
a receptacle-side fitting portion which receives said retaining wall; said
recept acl e-si de contact conprising: a receptacle-side retai eg ortion held
i_n said receptacl e-side insulator; 10 a receptacle-si&é'@Bﬁﬁb.q&%pring
extending fromsaid receptacl e-side retained portion towards said
receptacle-side fitting portion; a termnal extending fromsaid mating
r-etained portions to the outside; and a‘ﬁeceptacle-side contact portion
whi ch cones in contact with said pair of retained portions when said
fitting portion is fitted with said receptacle-side insulator, said 1 S
recept acl e- SPeCRILNA@ANSr having a plurality of engaging protrusions at a
pair of receptacleside side walls facing said pair of side walls, which
engage with corresponding said engaging holes. Brief Description of the

Drawi ng: 20 Fi g. Sdmingrvaof thxipverdied: per specti ve vi ew showi ng a connect or
devi ce accordi ng,t.0 an_enbodi t t he pr tinventi.on; 5.11 March
2002 Fig. 2 is aItsl?ac (?r%t???i a'r\l/|°Eﬂ%&o‘?to{hﬁeD r%sgﬁtng@%@“&é’vﬁ%%”%f T’—cinél?culr, dmcgrei n
a connects ngvhivhniizerani wcreaded eelibility and ipbroyed oparetidropropkitgs, & whiclaat énabar ged
perspective vie Of"%?f ntact included in the plug connector shown in Fig.

1; Fig. 4 i 8" X'PBFAN CHRUYHE O RRP @Fnnect or shown in Fig. 2, wherein the

connect i ng menbepcéstding i eetfRstehtdntdh@oR| thétc GORBGAEDOR cofmicBtor ctise for 4&CiH onal
view of a connector according to a first earlier technol oqy, wherein a
2P

circuit boafepregtinga conreetdng membeowhich 4s 06 2iflat plae shaperar Hap e epg portion
descri bi ng W&%Ma&&hﬁu&%@@ﬁkgfsaﬁ cdahébtordieviRB dorfibiking 1S @ sectional

view of a connector device according to a second ea i et technol ogy.
10 a receptacle connector including a receptacle-side contact; and

a plug connector removably coupled 1o said receptacle conneclor by [itling
therebetween for electrically connecting said connecting member with said receptacle
connector;

said plug connector comprising:

15 an insulator defining a receiving space for receiving said end portion of thc
connecting member and having a fitting space and a retaining wall in said fitting spacc and
a plurality of engaging holes formed in a pair of side walls facing said retaining wall;

a conductive contact held in the insulator and formed to become in contact with

said receptacle-side contact when said plug connector is coupled to said receptacle
20 conncctor;

a slider member slidably inscrted in said receiving space to make said conductive
portion be bronght in contact with said conductive contact in said receiving space;

said conductive contact comprising:

a pair of rctaincd portions held on opposite surfaces of said retaining wall,

25 respectively, for becoming in contact with said receptacle-side contact;

a connecting portion connecting said retained poriions together;

a pair of spring portions connected to said retained portions and extending in said
receiving space for receiving said connecling member and said slider member
therebetween,

30 a contact portion formed on one of said spring portions for becoming in contact

with said conductive portion of the connecting member; and



- Desc¢ription of the Preferred Enbodi nents: Wth reference to Figs. 1 and 2,
the description will be made as regards a connector device according to an
enbodi ment of the present invention. The connector device is for use in
connecting a sheet-1ike connecting menber 20 such as a FPC and a FFC of a
flat plate shape. The connecting nenber 20 has a plurality of conductive
portions 21 arranged parallel to each other with a prg@q@g;gﬂgpqgi nt er val
t her ebet ween. The connector device conprises a receptacl Orme& or 30 and
a plug connector 10 for being connected between the receptacle connector 30
and the connecting nmenber 20. 6 11 March 2002 The plug connector 10
conprises an insulator 1 having substantially rectangul ar box shape, a
plurality of conductive contacts 3 hel ¢ %n the insulator |, and a slider
menber 5 slidably arranged in the insulator 1. The contacts 3 are arranged
in the insulator 1 in parallel to each other with the predeterm ned
i nterval therebetween. The slider nenber 5 conprises a working portion 7

having a contact]j Mo S e j 2 . 20
and apressing stprait s Ralfln GAMAE PR ERIATLRE SREL

i nsul at or 1neebenesmake sdeicondugtivpaction de dmohight fin ptdsngopesttwidnsod canthétt ti ng
space 1b and conprises a retaining wall 9 fornmed in the fitting space 1b.
The receiviﬁﬂ%gﬁace la is for receiving an end portion of the connecting
menber 23 and t heidvwsckitagde pamkitonfuhef intlnding lai rdesprackrdidy inSulatdhehich tholdsg
space 1b is t&r det%ch bIX fitting.qgver the receptacle connector 30..

Ref erring t Stigregeptacle-aide cortaetand s fRRunted on A Prquit hgprd, s ir‘?‘FéHtagf)'rs’(dFons
3a and 3b, @sHeior hfinSPidcBaddtitie BAmg PortRNGVIIch reddivlesadadabamede gL, porti on
3e. The retained portions 3a and 3b are held on a pair of opposite

retaini ng surfactd BaCRiddE-9hc etacheOmEisHIShi ng wal | 9, respectively. The
retai ned portiong 3anadlsiab reddifed Wit REER N GidiBepRRAe MdiAiosonduct i ve
receptacl e-side or mating contact’s 33 held in the receptacle connector 30.
The sprilly porti arreeptackmidedgoniae singeettendling frogs paich rereptovietsidof retared
retai ned porf i. _ext face each other within the

recei vi ng sgéﬁlggfoﬁ?dlsﬂ%ﬂicrg%ﬁgaggisﬁ% %gg%#%ﬁ&ge is connected between the

ot her ends of t hetemainal exeechdpritdmsed Satismettadied portioni 1o e ootsid20BZ The
overal |l side view of the retained portions 3a and 3b and the connecting
ot on 36 subst ACPPTE SIS SANAY PaancHaNBeomsa FoRar ATy PR 8 FEned
arranged | opgitibtigliwtah| said @itivee poadd Rt fitiie vadintdd @éeptachaditde Gfisupddralshidl
side wal]s 9d, Qqﬁgﬁtend'n in the | nﬁi%udinal direction of, the insulator
1. The r'St afSSPRIRCIGEI0E IFUIAT dAYIRE £ PUHALTH & SHERINS MICEHHSIAN & # PRI PHEFCHLs 1b
toward the gigeaidsi WEllSRRGE dad phir GINHRCHvalrLhie edfage SwitR IcBREspahdih§ @aidpr i Ng
portion 3c and Iach in the receiving space la. On the other hand, a
pressi ng poF?ﬂaﬁﬁ‘gé’@"Fs formed at the spring portion 3d and placed in the
receiving space |la. The connecting nmenber 20 is inserted between the
contact portion 3f and the pressing portion 3g so that the conductive
portion 21 facesBg of f. The working portion 7 is inserted
bet ween e presging; i . (AAY; d Q0 .

connect |ind; msrrberﬂggg.lyﬁiﬂﬁ@ﬁgg%%gﬁ{ﬁﬁgq%&a C%EH%E% d?ﬂlég\%\coc?f(dili%@pagrt ion
7 are i nser embodiorenedinhg preseobinvertionporti on 3f and the pressing portion 3g,
the pressing portion 3g presses the working portion 7 to make the
conductive portion 21 be brought in press contact with the contact portion
3f. As aresult, the contact portion 3f is electrically connected to one of
the conductive portions 21 of the connecting nmenber 20. In other words, the
slider nmenber 5 nakes the conductive portions 21 becone in contact with the
contacts 3, respectively.



'8 11 March 2002 Each contact 3 is fornmed as an elongate plate by press
punchi ng a conductive plate foll owed by bending. The contact portion 3f has
a material surface or a blank surface which cones in contact with the
conductive portion 21 of the connecting nmenber 20. Accordingly, the
conductive portion 21 of the connecting nmenber 20 are brought into contact
with the material surface of the contacs 3, and not with the ruptured
surface A nade by punching. Further, the slider nenber1b5Maigh2082ndl i ng
portion 11 inte&{ated wi th the working Eﬁ%tion 7. Handling projections 1la
are formed at tHd%ardlih@ Reetiepal v pantihe ngoprerteri 88¥iceachr e
engaged wi_th the projections 20a forned at. both side edges of the_end of
The Connediitiy e TSt TresBRerELAT methAReLE) RETRERRER L0 Br B90R: eq
fron1beingxfméé¥%éun when the handling projections rest on the open end
surface o e receiving space la while the connecting nmenber 20 is

i ntroduced into r | é#ggai 1 i N beari ng
surface 5a. Ref eﬁi |'ngsef%l' é‘gge toge(!tlﬁ%#%%%{ﬁgwﬁéﬁgéﬁalgrgg?i:g?ﬁs 23 are
fornmed at shRidddlemn ofhd h§18y | 86AnEBESL sRowd NEnaFNg . 23; extend al ong both
external side walls of the insulator 1 to be perpendicular to the

| ongi t udi nal di FaRf. on i d helamseiedy aof Ithé\ phag GdbnnectoLCENbRf| 88 26 i S
formed at the external side walls of the insulator 1. The armreceptacles
26 have emdg.cohnetierein the compectingi wember| $s cespectedeky. thepair of
arnms 23 is slidable to be engaged with the armreceptacl es 26. 9 11 March
2002 The ipiag mannectympri ses four side walls 9d, 9e, 9f, and 9g

surrounding the retaining wall 9 formed at the center of the fitting space
1b in such a nafdé & 4o TARCHIPRBhEEY #F 2 p2PPRegkOF RCHRFAMT cont act s

33 arranged s tricall Anpng t four side,walls, 9d, 9e, 9f _ and 9g, a
pai - of | offod R tESET e PP SRIT s YReLr iR WP HRCULE) BT 5or
engagi ng hol es .10a, f herein. Referring to Figs. 1 and 2 again, the
receptacléqgﬁnﬁgéhrégégék#mrises pairs of the mating contacts 33 and a

mating insul at o3P WG DUt idifal W £ @ SriIAGadELoRUSEED On a

circuit board (not” shown). The mating insulator 35 has a mating fitting
space 35atMd brfEdtoeSof i getm nam@ wal | 9. Each mating contact 33
conprises a receptacle-side or mating retained portion 33a held at the
mati ng i nsul at oFigdh, 7 deeM ad ctionel oriewiofiga coniredteaprdegsce3b
extending fromthe mating retained portion 33a toward the mating fitting
space 35aacawrdinedaptaciecendceaxrlieri vechrohdgyrl 33c extending to the
outside fromthe mating retained portion 33a. A pair of the mating contact
springs 33b hav@SEGEERLIAN (e SR HRE L IRE G LURRQGHBERBME act porti ons 33d

whi ch i t ith ir of retai or t 3a and. 3b,
Msmactvery ol retanatbd U Plod o £ Poitie e SaRbat SRy hhul at or
35. The nmating i i i 35
55 e T AT gk LR o RABOLE B BT AT S5 O
engage W idnyddnilit eSPORk NSr&aaRgi Novael fsn10a. 10 11 March 2002

fa

The connector device is for use in connecting a
sheet-like connecting member 20 such as a FPC and a FFC of
a flat plate shape. The connecting member 20 has a
plurality of conductive portions 21 arranged parallel to
each other with a predetermined interval therebetween. The
connector device comprises a receptacle connector 30 and a
plug connector 10 for being connected between the

receptacle connector 30 and the connecting member 20.



- The connecting menber 20 is previously connected to the plug connector

Cenerally, electrical connection or disconnection is carried out betwee
the plug connector 10 and the receptacle connector 30. The projections

provi ded at both ends of the conductive portion array 21 of the connect
menber 20 are engaged with the slider nmenber 5, while the slider nenber
and the insulator 1 are |ocked with ea®d other when ttlg I\ﬁonneiédin menb
20 is connected. In this way, the conductive portions 21 rchy onnect
menber 20 are free fromthe influence of a stress even_in case _the plug

tonnector 10 ar SPBUPLEY GPRPEFEPRy 1OhEomBRAEES A Asidates dy heyddd
March 2002 -11 WHAT.LS CLAI VED I.S: A t devi f [
coaﬁectinﬁugs SHﬁééﬁﬂﬁgIﬁﬁﬁﬁ@ﬂ“&ﬁF¢%°Fés@%&%S?FQ&f %%@§ﬁ§hg%%u2ﬁdlﬂas a
end porti gp, QLAYLJE Wo?.tﬁa%t%o'}.d?&tl'dvq. pc&gltel Qs 1 H 1D ANNEG LT Ssﬁe%’éxce_
conprising: a receptacl e connéctor | ncluding a receptacl e-si de contact ;-
a pl'ug coppRgLar s gTabhy. GouBlngd AoSad hisaAlAGke 1conagat or by fitt

therebetween for electrically cofnnecting said connecting nmenber with sa
recept acl gofeaBest 8" arkl a¥diath geldud nC @hHee An@ul1a®Bay i1SiiMd padialilsiulty or

defining a receiving space for receiving said end portion of the connect

menber andabhAvoiifer Wilth nhespredexrednmdned dintiexyalaltherebetiwkdrn.tti ng
space and a plurality of engaging holes forned in a pair of side walls
facing sai d ret@heai agiderl membeonducomprisest acwolmkiidgi portdonngul at or
formed to become in contact with 15 said receptacl e-side contact when s
pl ug conndevdpgi 3 cenpreling surfacecSst F0Fe coPtASting t@ dheder nenber

slidably inserted in said receiving space . to nake sai d_conductive porti
be br oughtoPReESARIcMERPER §8i&nEO%dE%Fﬁﬁé“@bﬁPﬁquen5§aP@HQ§i§%H¢ﬁ]sp

sai d condyctive gntact col ri%ig ; a gair i Le a'gg grtions hel d
opposi te ﬁ?fgeﬂg 8% 03 § EEP&IHI%@ ﬁﬁ??, ?%gbe%?lvglé, ?58 b&comi ng in
cont act W}LQeEQEggrEﬁ%ggaﬁgehﬁhd% %&Q%iﬁb;portion or a fitting space
1b and comprises a retaining wall 9 formed in the fitting
space 1lb. The receiving space la is for receiving an end
portion of the connecting member 20 and the working portion
7 of the slider member 5. The fitting space 1lb is for
detachably fitting over the receptacle connector 30.
Referring to Fig. 3, each contact 3 comprises a pair
of retained portions 3a and 3b, a pair of spring portions
3¢ and 34, and a connecting portion 3e. The retained
portions 3a and 3b are held on a pair of opposite retaining
surfaces 9a and 9b of the retaining wall 9, respectively.
The retained portions 3a and 3b are for becoming in contact
with conductive receptacle-side or mating contacts 33 held
in the receptacle connector 30. The spring portions 3c and
3d are connected to respective ends of the retained
portions 3a and 3b and extend to face each other within the
receiving space la. The connecting portion 3e is connected

between the other ends of the retained portions 3a and 3b.
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-a connecting portion connecting said retained portions together; a pair
spring portions connected to said retained portions and extending in sa
recei ving space for receiving said connecting nenber and said slider ne
25 therebetween; a contact portion formed on one of said spring portion
for becomng in contact with said conductive portion of the connecting

nmenber; and a pressing portion forned ch anot her of saqusFrigﬁxgortion
for pressing said slider nmenber to make said conducti d Mareh e brou
in press contact wi_th said contact 30 portion;_ said receptacle_connecto
further i REPUAVEFaLL &dddf Jeher 9fydhaHrtaiReduRIREIRRs3a andpgbch 20
-12 said regeptacl e-side .contact. and which is unted on a circuit boar
said rece écl g’psic(?é"ﬁeﬁgiﬁ%ﬁ SRS S & cset;ﬁr%arei]sg RAEFHPET nJ° p%'rt i on
whi ch recghggg said retaining wall; said receptacl e-side contact

conpri si ng: receptacl e-side retained portion held in said receptacle-

insulator; 5 a pReCPRRaHIddwaAaNagls Rranged 1&MY NG iR BAI d
receptacl e-side retained portion towards sai d receptacle-side fitting

portion; Bet®Re@nnanddtetieGdntEd 9 G FRIINGH gatdEre PaEid®ngalls t he
outside; and a receptacl e-side contact portion which conmes in contact W
sai d pai r9df, Pet extetdiog iionthehdromeditthdinal nlgearticm o théted with
said receptacle-side insulator, said 10 receptacl e-side insulator havin
pluralitylosudngegi dg pTber uetahning wapidi P extendsefran dhiedopsinde wal

facing said pair of side walls, which engage with correspondi ng said
end of the fitting space 1lb toward the receiliving space la.

A contact portion 3f is formed at the spring portion
3¢ and placed in the receiving space la. On the other hand,
a pressing portion 3g i1s formed at the spring portion 34
and placed in the receiving space la. The connecting
member 20 1s inserted between the contact portion 3f and
the pressing portion 3g so that the conductive portion 21
faces the contact portion 3f. The working portion 7 is
inserted between the pressing portion 3g and the conductive
portion 21 of the connecting member 20. When the
connecting member 20 and the working portion 7 are inserted
between the contact portion 3f and the pressing portion 3g,
the pressing portion 3g presses the working portion 7 to
make the conductive portion 21 be brought in press contact
with the contact portion 3f. As a result, the contact
portion 3f is electrically connected to one of the
conductive portions 21 of the connecting member 20. In
other words, the slider member 5 makes the conductive
portions 21 become in contact with the contacts 3,

respectively.

Si de

th




‘engagi ng holes. 2.- A connector device as clainmed in claim1, wherein saild

i nsulator has a fitting 15 portion for renovably fitting to said receptacle

connector. 3. A connector device as clainmed in claim11, wherein said

i nsul ator has external walls of both sides thereof, said slider nenber

having a pair of arns at both side cads thereof, said arns extending al ong

said external walls, said insulator haBng a pair of arm 20 receptacles

extending fromsaid external walls in such a manner th‘fkgﬁﬁm § are
connect or, device s cI imed in claim
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5. nser  snbaieqR Saldh o oD el 1 N L 33 Sl 55 S gkt on, said

sl i der menber sing a working portion belng inserte etween said

pressing ea&t'aee W A bmil GONBHTtact RAMH qmé)fcc;mﬁ;@@me?dmmnber
11 March 2002 -13 6. A connector device as clainmed in claim5b, wherein said

slider nmeghebfl thieh@ont@atinme membeandd.ngapebirdangipt,eghat ed with said
wor ki ng portion for handling said slider nmenber, said handling portion
engagi ng wephlusdicrec porddiom @ Inefhdthet commentding swenbexr c2hred | Ng nenber
bet ween said contact portion and said working portion. 7. A connector
devi ce asbzpaghid intoc|cpnhagt whHdieithes slatexiide @Unfparemferthes
projections forned at both sides thereof, said handllngbportion havi ng

proj ect i oRSPRALEN 3enGRge RAL ¥ qﬁaﬁﬂ%n%ﬂﬁ?Qﬁﬁg(ﬁugﬁﬁQF menber in

such a nannerhthat said 10 connecting nenber is prevented from being pulled
out when BYPEPAESdI i ng portion rests on the open end surface of said

ook Boronr BT IR AR Y s, O SR

. AR A#. A3 A Afteyrated with the working portion 7. Handling
projections lla are formed at the handling portion 11. The
handling projections lla are engaged with the projections
20a formed at both side edges of the end of the connecting
member 20. Therefore, the connecting member is prevented
from being pulled out when the handling projections rest on
the open end surface of the receiving space la while the
connecting member 20 is introduced into the receiving space
la with its end bearing on the bearing surface 5a.

Referring to Fig. 4 together with Fig. 1, a pair of

arms 23 are formed at both sides of the slider member 5.
The arms 23 extend along both external side walls of the
insulator 1 to be perpendicular to the longitudinal
direction of the insulator 1. A pair of arm receptacles 26
is formed at the external side walls of the insulator 1.
The arm receptacles 26 have ends connected to the external

side walls, respectively. A palr of arms 23 i1s slidable to

be engaged with the arm receptacles 26.
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Lot 10%0=b=8 () p o Eerring to) Figs: 1 ant 2 hgain, the recepradie
connector 30 comprises palrs of the mating contacts 33 and
a mating insulator 35 which holds the mating contacts 33
and is mounted on a circuit board (not shown). The mating
insulator 35 has a mating fitting space 35a which receives
the retaining wall 9.

Each mating contact 33 comprises a receptacle-side or

mating retained portion 33a held at the mating insulator 35,
receptacle-side or mating contact springs 33b extending
from the mating retained portion 33a toward the mating
fitting space 35a, and a receptacle-side or mating terminal
33c extending to the outside from the mating retained
portion 33a. A pair of the mating contact springs 33b have
a pair of receptacle-side or mating contact portions 33d
which come in contact with a pair of retained portions 3a
and 3b, respectively, when the fitting space 1lb is fitted
with the mating insulator 35. The mating insulator 35 has
a plurality of engaging protrusions 35m on each of a pair

of mating side walls facing the side walls 94 and 9e, which

engage with the corresponding engaging holes 1l0a.
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1096&f() tﬁg%%§ug)coggéctor 10. Generally, electrical connection or
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disconnection is carried out between the plug connector 10
and the receptacle connector 30. The projections 20a
provided at both ends of the conductive portion array 21 of
the connecting member 20 are engaged with the slider member
5, while the slider member 5 and the insulator 1 are locked
with each other when the connection member 20 is connected.
In this way, the conductive portions 21 of the connecting
member 20 are free from the influence of a stress even in
case the plug connector 10 are pulled by pulling the

connecting member 20 by hand.
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WHAT IS CLAIMED IS:

1. A conncctor device for use in connectling a connecting member which is of a flat
plate shape and has an end portion provide with a conductive portion, said connector
5 device comprising:
a receptacle connector including a receptacle-side contact; and
a plug connector removably coupled to said receptacle comnector by fitling
therebetween for electrically connecting sald connecting member with said receptacle
connector;
10 said plug connector comprising:
an insulator defining a rcceiving space for receiving said end portion of the
connecting member and having a fitting space and a rctaining wall in said fitting space and
a plurality of engaging holes formed in a pair of sidc walls facing said retaining wall;
a conductive contact held in the insulator and formed to becomc in contact with
15 said receptacle-side contact when said plug connector is coupled to said rcceptacle
connector;
a slider member slidably inserted in said receiving space to make said conductive
portion be brought in contact with said conductive contact in said receiving spacc;
said conductive contact comprising:
20 a pair of retained portions held on opposite surfaces of said retaining wall,
respectively, for becoming in contact with said receptacle-side contact;
a connecting portion connecting said retained portions together;
a pair of spring portions connected to said retained portions and extending in said
receiving space for receiving said connecting member and said slider member
25 therebetween;
a contact portion formed on one of said spring portions for becoming in contact
with said conductive portion of the connecting member; and
a pressing portion formed on another of said spring portions for pressing said slider
member to make said conductive portion be brought in press contact with said contact
30 portion;

said receptacle connector further including a receptacle-side insulator which holds
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a receptacle-side retained portion held in said receptacle-side insulator;
5 a receptacle-side contact spring extending from said receptacle-side retained
portion towards said receptacle-side fitting portion;
a terminal extending from said mating retained portions to the outside; and
a receptacle-side contact portion which comes in contact with said pair of rctained
portions when said fitting portion is fitted with said reccptaclc-side insulator, said
10 receptacle-side insulator having a plurality of engaging protrusions at a pair of receptacle-
sidc sidc walls facing said pair of side walls, which engage with cortesponding said

engaging holes.

2, A connector device as claimed in claim 1, wherein said insulator has a fitting

15 portion for removably fitting to said reccptacle connector.

3. A conncctor device as claimed in claim 1, wherein, said insulator has external walls
of both sides thereof, said slider member having a pair of arms at both side ends thereof,
said arms extending along said external walls, said insulator having a pair of arm
20 receptacles extending from said external walls in such a manner that said arms are slidablc

to be engaged with them.

4, A connector device as c¢laimed in claim 1, wherein said conductive contact is made
of an elongate conductive plate, said contact portion being of material surface of said

25 elongate plate.

S. A connector device as claimed in claim 1, wherein said connecting member is
inserted between said contact portion and said pressing portion, said slider member
comprising a working portion being inserted between said pressing pottion and said

30 conductive portion of the connecting member.



- 5& 10%9&' () -2410%g& ()-s0& 10%g& ()-.!10%& ()-! *#10% & ()-f NOOOQ( O O, PwP
bCl I F10%& ()-'!'109%0& ()- 10%& ()-s910%& ()- 10g* 10g* 10g* 6#10%g*

& ()- WPq#¥RZRbC!' ! F1090& () -'!10%0& () -

1090& ()-1090& ()-!9%#10988&' ()-yY !'109%9& ()- Normal" "Heading 13]c"

"Headi ng 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"
"Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default Fﬁr aw% Font
"(.}4f: =DLZOTVXZ\ ~* bdf hj | n%4x=GZR89: ; <=>7 11 Marc

I'$', 15@&0j =8 @ACEPCH] JLNWPZR? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \] 6Ti nes New
RomanAri al Courier New'h Root EntryWrdDocunent

M HSUR' () *+, -./0123456789: ; <=>?@G\BCDEFGHI IKLMNOPQRSTUVWKYZ[\] "

6. A comnector device as claimed in claim 5, wherein said slider member further
comprises a handling portion integrated with said working portion for handling said slider
member, said handling portion engaging with said connecting member to maintain said

5 connecting member between said contact portion and said working portion.

7. A connector device as claimed in claim 6, wherein said connecting member has
projections formed at both sides thercof, said handling portion having projections which
engage with the projections of said connecting member in such a manner that said
10 connecting member is prevented from being pulled out when said handling portion rests on
the open end surface of said receiving space while said connecting member is inserted

between said contact portion and said working portion.



