2 0 MAY 2004 | DESCRIPTION Title CONNECTOR 5 Technical Field The presenﬁ
invention relates to a connector. In particular, the present invé&ﬂﬁbﬁ‘ﬂs
directed to a female connector and a mal e connector that can reduce
inserting and 10 separating forces andl apply sufficient contacting force to
contacting el ements. Background Art Cenerally, an electrical device has a
circuit board, cables 15 and so frg¢dustiiol are arranged therein and are
el ectrically connected to one another. In order to electrically connect
the circuit boards to one another, or in order to connect the circuit
boards with a plural ity of conductors such as cables, an electrical
connect ey +h$ usual ly used. Cenerally, the electrical connector 20 is
conprised of a femal e connector (receptacle connector) and a nale
connector (pl ugrgeeator) so that it is possible to fit and separate each
other. The fermal e connector has a plurality of femal e contacts nmade of
elastic material within an insulating housing as a nodul e-type connector;
the mal e connector has a 25 plurality of contacts that are arranged in both
sides ofpthe s WAl I8 ofgthe mal e portions. CGenerally, when these connectors
are fitted wth each other or separated with respect to each

The present invention relates to a connector. In
particular, the present invention is directed to a female
connector and a male connector that can reduce inserting and

10 separating forces and apply sufficient contacting force to

contacting elements.

Background Art
Generally,anelectricaldevicehasacﬁ&tuitboard,cables
15 and so forth which are arranged therein and are electrically
connected to one another. 1In order to electrically connect the
circuitboardstx>oneanother,orjjlordertxjconnectthecircuit
boardswithapluralityofconductorssuchascables,anelectrical
connector is usually used. Generally, the electrical connector
20 is comprised of a female connector (receptacle connector) and
a male connector (plug connector) so that it is possible to fit
and separate each other. The female connector has a plurality
of female contacts made of elastic material within an insulating
housing as a module-type connector; the male connector has a
25 plurality of contacts that are arranged in both sides of the
walls of the male portions. Generally, when these connectors

are fitted with each other or separated with respect to each



2 D MAY 2004 2 other, the contacts of the connectors are connect ed) g 2004
fitting to each other. Wth the fitting connection, the conductors can be
el ectrically connected or disconnected to one anot her . For exanpl e, the
connectors are fitted to each other whgn the device 5 using the connectors
are assenbled and is separated at necessary tines for maintenance service

and so LopLh. THS EANACGLOLIERE BLLY NAS elAUhhaus) hg, and ongy of

more cof acts nu contacts of the connector 10 °7i ncreases, a

| arge force |%t%gﬁessarwlggrtﬁétglqg%£§ 5ggggéqiﬁg Dot R GANREES BE Scan

Parti cuF&rf§< of ce” hecessary itting em that is, the insertion

force is grater than fhe force. s NeCcessaly 00 SERAS abida dhare - Furider.

when a a male connec are tted to each ot her,
friction nus ur frlctlo c f e
mal e p&reT S Ebftgﬁecﬁﬁpg Shett or a%dg§ %E%%%gggguséﬂgﬁngﬁ%gh%{&%?ng
enters the contactin ortion between the _co C b oor
confact us?élgFE#?h‘é‘?ng‘fEEoﬁﬁn%ré‘? “oF° nemleeesfgéilrnydqé%n%é%? gg ér/teclzllent y t}gnded

to increase. The increase in the Q%Qper q§ Sontact s requires the connector
to havetrBFé égﬁféE?%n?ﬁﬁﬁnFﬁeS@Shveﬁi|onal connector. The necessity has

been satisfied by providing connector assenbly by serially joining a
plurality of the same 25 nodul e-type connectors having a predeterm ned

nuTber o COMLRSLS - R AL A091 ) L PEELONLRS SR A #83 one
or more contacts. As the numbexr of contacts of the connector

10 increases, a large force is necessary for fitting or separating
both connectors. Particularly, the force necessary for fitting

them, that is, the insertion force is greater than the force
necessary for separating them. Further, when a female connector

and a male connector are fitted to each other, friction must

15 occur. The friction causes cutting of the walls of the male
portion of the male connector and the debris caused due to cutting

enters the contacting portion between the contacts, thereby

causing poor contact.

20 Further, the number of necessary contacts has recently
tended to increase. The increase in the number of contacts
requirestheconnectortohavemorecontactsthantheconventional
connector. The necessity has been satisfied by providing
connector assembly by serially joining a plurality of the same

25 module-typeconnectorshavinga;uedeterminednumberofcontacts
along the arranging direction (referred to as “lengthwise

directicn” hereinafter).



2 0 MAY 2004 3 The electrical device that has a tendency that the pQmNeril
of necessary contacts increases enploys the techni que where many connector
assenblies are arranged in a crosswi se direction, 5 thereby connecting nany
conductors to one another. In the technique, since nany connectors should
be inserted or separated at the same tine, lowinsertion force becones

inportant and female and male connectors may collide with each other or

wrong connectors may be fitted with each other. 10 Disclosure of Invention

The recent tendency has bee hat as.the, nunber of nece \

i ncreases, it % eﬁg&&ﬁgiﬁ§£é§§%}@e36“§C$ﬁ$5€eT§ndSB§Ff?%%Et%%ggg%?%% i ng
portions in the nodul e-type connector 15 having.a plural.it i ng
connectﬁﬁé?eﬁﬁﬁ§ﬁéﬁfcagtéﬁés hﬁﬁBE?SSF‘%B%ﬁ%E?gﬁéfgSﬁﬁ&éﬁbfégﬁﬁggggggé,
sufficient mechani cal Hrength S rquir d. Further, sianjIhe {egently
developé@qﬂﬁﬁﬁﬁ¥o?5?§6§iF@? F for et act's °t ham e Convent T onal
connector, the connector with ower insertion force thgn t he %pn%:ntional
conrfect GM§LELY eGRRPEEL 1P HY r WEGEP o PnBlE ARAEEF S 1t iRy di%scl osed
by Uility Mdel Publication (Kokai) No. Sho a%%%10990 or, | ow iQP t force
fitting CELEHEESR: 571G MPPY MBABPCPABE PaTT i P51 PREKACY Rb.5Fast et rgs
can be used. The latter technique has. a sinple sttuctu&g qu .S ea eto
manuf ac B €he FEIhEL e, akeB AFSTE S TUE PF PP REART S PIRS Ca T bR EKSRE ) No.

Hei 5-57785, . .
andmale connectorsmayccllidewitheachother orwrongconnectors

may be fitted with each other.
10
Disclosure of Invention
The recent tendency has been that as the number of necessary
contacts increases, it has become necessary to accurately
position the contacting portions in the module-type connector
i5 having a plurality of connecting connectors. Further, as the
numberofconnectingconnectorsincreases,sufficientmechanical

strength is regquired.

Further, since the recently developed connector reguires
20 more contacts than the conventional connector, the connector
with lower insertion force than the conventional connector 1is
required. In this regard, zero input force fitting disclosed
by Utility Model Publication {(Kokai) No. Sho 55-110330 or low
input force fitting disclosed by Utility Model Publication
25 (Kokai) No. Hei 5-57785 can be used. The latter technigue has
a simple structure and is easy to manufacture. Further,

according to Utility Model Publication (Kokai) No. Hei 5-57785,



1 0 MAY 2054 4 an additional nenber is inserted between the contactld A QBL
femal e connector and a prelimnary load is applied so that the gap between
t he opposing contacts grows, thereby reducing the insertion force

necessary for starting the fitting nalg connector to fenale 5 connector.
However, this technique requires sone elenents referred to as the

addi ti onal g&ﬂgﬁé'}]gﬁu‘%m gai Sl gc%eigtetr%g%twgggr@g% grgrptsaggtrg)loifeg e

arrangeani SSW'S rection € connec to one anot her, the

[noer 1 on, A Separa 900k RN SoeEt oL loyl e Spget el 1 he

ion‘force’is nt and i S necessary to

t f | e. t f ] di [ i i
Connoct 6°° SHEPBE BPE O He- bBFRR ot L PREC B GechlC I GhE ah 5 o™ i ivie 19

a nodul e-type conngctor _wherein _iits cqontactin orti re.ac y
posi t i oREFERSHNgh Trafy 2 AbdiiFe peé:lgto%nlr‘}je%t%%sga?éhgjgéit?i)é:d tg)n?g eireéei n

sufficient nechanical strength i.s provided as the nunp of..0i
confect GPENSTErTasedO%d” Ahot hBr Sobf 614G he” Lﬁlreé?ltslgﬁgeﬁ Jiegjlr?%le% to

€s
provi de femal e _and nal e connectors erejn_an additional Mo i t
necessaFyisiEd ki T oﬁ“‘? 0§€<§1$§Oga¥\?fﬂgﬁéﬁ{|-y ?355 &d whi'Te aglp;‘:r cg%rl at e
contacti % pressure is Hﬁi. nt ai ned and wherein i I

a25en

Q
and assERPIEIHEmM agdi £1°6n 2 tHe Bb] ect 2:688Y: L8 aTIMIAG ©

C
dfe! &y
Ol? t(ﬁe present 1 nvention Is
to preyent male connegtors fromdirectly ,collidipg; on ORY 3259Uan
of the many connectors should be conducted at the same time,
10 reducing insertion force is important and it i1s necessary to

prevent a female connector from ceolliding and from being fitted

in a wrong connector.

Therefore,theobjectofthepresentinventionistoprovide

15 a module-type connector wherein its contacting portions are
accurately positioned although many module-type connectors are
joined and wherein sufficient mechanical strength is provided

as the number of joined connectors increases.

20 Anotherobjectofthepresentinventionistopmovidefemale
and male connectors wherein an additional member is not necessary
and insertion force is sufficiently reduced while appropriate
contacting pressure is maintained and wherein it is easy to
manufacture and assemble them.

25

In addition, the object of the present invention is to

preventmaleconnectorsfromdirectlycollidingormakingcontact



2 0 MAY 2004 5 with femal e connectors. As described in the above, theg My 2004
object of the present invention is to nmake it easy to appropriately fit a
mal e connector 5 to a fermal e connector. That is, the nodul e-type connect or
of the present invent ion conprises agplurality of connectors having a
plurality of contacts having contacting portions contacting with
corresponggngflo %erninals %@% housi ng holding the plurality of contacts,

and ri gl d suppor ?nﬁOBPate i'xi ng each of the plurality of connectors.

The housing can be forned with one body or can have a 15 plurality of
menbers. Further, the housing has insulating material which insulates

inside contacts el ectricall o Q2H§ kS pad sdygsin.
Pref erably, ﬁ@ ﬁﬁéﬁl??do con ?%’haver?% ﬁgg nggng Furt her,
the plurali

f act d al t £h th
cont act§rhreé¥tcjo%g%trl%%c Bﬁwiigeaarsrya{?%e BB IR o s, /. the

rlgld suypportin Iate i s _made of netal 25 Specifically, it is preferred
t hat? théC&%ﬂéfﬁg Fel8"8F C4Fdri num al | oy, duralunin and so forth. The
plurality of connecting connectors can be interposed between the rigid
supporting plates 2 0 MAY 2004 6 to be fixed. Further, the plates can have

t he MLHaJIIYfgatiS’thenmdule_typeconnectarofthepresentinvention

comprisesapluralityofconnectorshavingapﬂuralityofcontacts
having contacting portions contacting with corresponding

10 terminals and housing holding the plurality of contacts, and
rigid supporting plates fixing each of the plurality of

connectors.

The housing can be formed with one body or can have a
15 plurality of members. Further, the housing has insulating
material which insulates inside contacts electrically.

Preferably, the housing is made of resin.

Preferably, the plurality of contacts have the same
20 dimension. Further, thepluralityof contactsarearrangedalong
the direction along which the contacts are connected, that is,

the lengthwise direction.

Preferably, the rigid supporting plate is made of metal.
25 Specifically, it is preferred that the plate is made of aluminum
alloy, duralumin and so forth. The plurality of connecting

connectorscanbeinterposedbetweentherigidsupportingplates



connectors which are received therein and are fixed, as a box bOdi Aﬂ% il
frame. 5 The rigid supporting plate can be fornmed as one body or Q e
formed as a plurality of bodies. In the rigid supporting plate which is
formed as one body, the plurality of cgnnecting connectors can be fastened
with screws or can be attached to one another by adhesives. In the rigid

Suppor g, pl 3t &5 gl 61,10, are {arried a5 2 dLuraliLy: Ot bodiess dher

plural ity Of connecting ™ tohnéctors-can be pressed fromtheir |ateral sides
by bein i_nt er posed bet ween e t i I X e
anot her.go 6t p(grssi n‘%l%%t ha¥%t£é(?§ Eg? eghgﬁgﬁe%‘g{cﬁ%%sﬂy{%é' c%%néeg%ﬁg
connect r%fiscpossiple by fastening both ends of the 15 rigid supporting

pl ates bY Pastenet s, "o s possi ble by pressing the rigid supporting

pl ates by nmeans such as a spring in the direction so as to interpose both
sides of the connector. Further, fasteners such as a screw passes through

the o1 01 SUPROLY 10, Pl3tes andhLhe, cpanestors. (hsieby,d asieniag them and

fixﬁng 20 th ur t G ooves or openings are provided in
b1 ovi dofi SFhECt HE RO R FoP S U e Pob T RCaF - nE Connact D1 P Tospett o
ar 0oves PPREh T BRahi g L o5 5 WRY 506107 e “BRoFToRTanS har Nae Ui Tt ent
level's. The R9sition, of Lhe, couness of off tLL&5085E Lanl Be SHRRMHdIG o
one another by adhesives. In the rigid supporting plates which
10 are formed as a plurality of bodies, the plurality of connecting
connectors can be pressed from their lateral sides by being
interposed between the plates, and thereby being fixed to one
another. Interposing both lateral sides of the plurality of
connecting connectors is possible by fastening both ends of the
15 rigid supporting plates by fasteners, or is possible by pressing
the rigid supporting plates by means such as a spring in the
directionsoas to interpose bothsides of the connector. Further,
fasteners such as a screw passes through the rigid supporting

plates and the connectors, thereby fastening them and fixing

20 the plurality of connectors.

Grooves or openings areprovidedinpredetermined positions
cof the rigid supporting plates and protrusions are provided in
the connectors. The position of the connector with respect to

25 the supporting plate is defined by fitting the protrusions into

the grooves or the opening.



plate also can be defined by fastening the rigid supporting plate q]mmtmm
the connector by fasteners. It is preferred that the fastener is provrded
in each connector. The nodul e-type connector of the present invention is
characterized in that, in a plurality ef contacts having 10 contacting
portions contacting corresponding termnals, the contacting portions are

i shosed s0 Al ShL{}LoobleaePaald d oy < £ Fegti 0,08 ot he cor r espondi ng

term nal s. He plrura |ty contacts have elastic 15 contacting
portions that are arranged and nDunted within the housing. Preferably, the
contacting portions of the contacts that are shifted in the separation

direction of the corrgﬁﬁﬁ@? oﬁg Q?Hini)?gﬁgg@t&pghg%ﬁ }éFh%at
di

t t act® Brat
Pﬁ; LFB? fon 9f cont gave %ej§a | TEen: 0 ‘%§%§ na nlat
confi gut :Lt ‘:r}: 78 TRe Ef%? Irntf[ ¢on nﬁq%g portlgo %Er? ittt deby
th t ti of h 0
MAY 2200840 o1 arCBRCEhPTL o B THTeer 1 mrilé;"ré%é@?@@ldﬂgh&ﬁec T on.
However t he contacts th%ﬁgpre shi fted as i he above are al npst

unrformngQﬁ?ﬁrrbﬁtgﬁogl ABUdi 2 ypR RERR&Et or of the present invention
is characterized in that, the connector where a plurality of contacts

The module-type connector of the present invention 1is
characterized in that, in a plurality of contacts having
10 contacting portions contacting corresponding terminals, the
contacting portions are disposed so as to shift in the separation

direction of the corresponding terminals.

Preferably, the plurality of contacts have elastic
15 contacting portions that are arranged and mounted within the

housing.

Preferably, the contacting portions of the contacts that
are shifted in the separation direction of the corresponding
20 terminal with which the contacting portions contact are almost

uniformly distributed.

It is preferred that the plurality of contacts have the
same dimension and the same configuration.

25
The plurality of contacting portions can be shifted by two

stages inthe separatingdirectionof the corresponding terminals



havi ng contacting portions contacting with correspondi ng terninalfggmgzmg
di sposed so as to oppose one another, further has housing having
engagenent portions with which the first end of 10 each of the contacts is
engaged, in order to wi den the gap between the contacting portions of the
plurality of opposing contacts. Preferably, the plurality of connectors

i nclude el astic contactin ortions. 15 The en enent portion . of the

housi ng CTarPhEFeai F FEFATH =T 85 EPaTOT ShBERITA . The KT T erent TEVEI S ar e
provided in both sides of the .insertiaon opening to which a corrgspondi ng
er mi nal:hs SOPREG el 2N The UiteeSnte et Hedtl THe 23ppber RG" di tt &7 SheY

|l evels 20 is not restricted. The magnitude of the prelimnary |oad is not
restri ctBFt A" F&%det er mi ned by the relation between the elasticity of the
contacts and the distance between opposing different |evels. 25 The
contacting portions of the contacts can be shifted by tw stages in the
separation direction _of the corresponding é 0, MAY 2004 9. term.nal or can
be shifted by TH dBOBRLFOF¥PEE SGESSTT Ihe di FREt PERS ST HodeVER T 1HE tont act s
that are shifted as in the above are alnost  uniformy distributed. 5 The

mal e cofAECiastt oF 1 ERE gt BRBht HIRERERBAREPE WRHET &t iZed Y ATt HAIE T t he

connector which has a pluralihy, of contacts haan%-contactiqg Portions
cont act ihﬁ‘dwq heontacting portions contacting with corresponding

terminals are disposed so as to oppose one ancother, further has
housing having engagement portions with which the first end of
10 each of the contacts is engaged, in order to widen the gap between

the contacting portions of the plurality of opposing contacts.

Preferably, the plurality of connectors include elastic
contacting portions.
15
The engagement portion of the housing can have different
levels, or openings. The different levels are provided in both
sides of the insertion opening to which a corresponding terminal
is inserted and the distance between the opposingdifferent levels

20 igs not restricted.

The magnitude of the preliminary load is not restricted
and is determined by the relation between the elasticity of the
contacts and the distance between opposing different levels.

25
The contacting portions of the contacts can be shifted by

two stages in the separation direction of the corresponding



correspondi ng term nals, and supporting nmenbers supporting the pléﬂﬂﬂﬁtmm
of contacts, protruding portions are provided that 10 are forned b n-a
predeterm ned contact of the plurality of contacts and the contact

adj acent to the predeterm ned contact _and that protrudes fromthe
contacting surface of the plurality of contacts and the correspondi ng
termnals. 15 Preferably, the protrus ion portion of the supporting nenber
can be ftEmvEd @} OFet B PEISTHIAEARY EHi9F 4% "SHe¢ BbAYCBy Tah!f rﬁ’gefr‘?tc‘C hTord. It
al so can be forned by joining both of themafter they Bgre i ndependent | y

f or med. HEZO/SPrf eftdlfl GONtRE irat BRF @ T 9B EHE 5t 86 LRITAE BOPVEONT T £ 11"t sane
as the housing of the corresponding connector, but the material nmay be
softer twdfQiety ofiehEiROESAng of the correspondi ng connector. 25 The gap
between the plurality of contacts and the supporting nenbers can exist. 2 0
MAY 2004 10 Each of the plurality of contacts faces the insertion
direction o fthe connector and bends toward the supporting nenber.
Preflerably, tHAdasonigurarnenter the thd 7t toniBYSPRECT5fal e connect or
is formed so as to bend as being tapered toward its |eading end. The gap
bet ween ctiee astippol tEAginerber . ahd the EBRAESEET ol Bxifds @ MA Y it

shoul d be noted that the above descriptions. , '
of contacts having contacting portions contacting with

corresponding terminals, and supporting members supporting the
plurality of contacts, protruding portions are provided that
10 are formed between a predetermined contact of the plurality of
contacts and the contact adjacent to the predetermined contact
and that protrudes from the contacting surface of the plurality

of contacts and the corresponding terminals.

is Preferably,theprotrusionportionofthesupportingmember
can be formed of material such as resin as one body by an insert
mold. It also can be formed by joining both of them after they

are independently formed.

20 Preferably, the material of the protruding portion is the
same as the housing of the corresponding connector, but the
material may be softer than that of the housing of the

corresponding connector.

25 Thegapbetweenthepluralityofcontactsandthesupporting

members can exist.



do not enunerate all of the aspects of the above enbodi nents and z@mtzm
sub- conbi nati on of the described aspects also can constitute an i ion.
15 Brief Description of Drawings Fig. 1 shows the nodul e-type connector of
the present invention wherein (a) is plan view, (b) is a front view, and
(c) is a bottomview 20 Fig. 2 shows an enlarged portion of the connector

assenbly of Eig. 1 rein. (a).i.s_an enlarged plan view,and (b)_is an

enl ar ged fron@ﬂ%%vﬁ’%ﬁ@? @h%gél&%?sf- s‘%%ﬂrig‘?)%%’lg g‘?%ﬁlsofthl'—‘:i g Slgl(ﬁ)rfl(ﬁij g. 2
along ljne A-A. 25 Fig. 4 is _an enlarged pers ive view of contacts and
The  bast KSR AL (OIS £ REAAIE 1y BE Eonett by (1 5UPBORS 149 GhIAr bod
perspective view of a first housing. 2 0O MY 2004 11 Fig. 6Ais an enlarged

front view of contacts of the nodul e-type connector and the base conponent
supporting the <contacts; Figs. 6B and 6C are_en] arged side cross-sectional
views. Fig. Pusdedplhyarlded Gurshaeribvaop el %Jf‘eafgggﬁoﬂ‘arﬁéﬁéji ﬁ(f).te}%e Fig.
8 shows the inside of the engagenent snal e wth renovi n%(aa?cﬁorti on of

Il h
t he SsecHid ShERVIRETF ¢t S FGEned p?r%r?%/ité%/mﬁn%{ e &SI THOT "3 ha

state where the contacts of the nodul e-type connector are engaged with an
engagengits S ding| gnd-

The gap between the supporting member and the connector
can exist.

10

Further, it should be noted that the above descriptions
do not enumerate all of the aspects of the above embodiments
and that the sub-combination of the described aspects also can
constitute an invention.

15
Brief Description of Drawings

Fig. 1 shows the module-type connector of the present
invention wherein (a) is a plan view, (b) is a front view, and
{c) is a bottom view.

20 Fig. 2 shows an enlarged portion of the connector assembly
of Fig. 1 wherein (a) is an enlarged plan view and (b} is an
enlarged front view.

Fig. 3 is a cross-sectional view of Fig. 1 or Fig. 2 aleng
line A-A.

25 Fig. 4 is an enlarged perspective view of contacts and the
base component of the module-type connector.

Fig. 5 is an enlarged perspective view of a first housing.



10 Fig. 10 shows the mal e connector according to the present invention.
Fig. 11 shows the inside structure of the male connector- Fig. 12 shqwstyazll
configuration wherein the male connector is fitted to the fermal e connector
and is fitted to the circuit 15 board,;Fig. 13 is a graph show ng the

rel ati on between insertion force and 1nsertion distance. Fig. 14 shows a

configuration I_y\,here ef? P%heS(ég%&r%%tdozforod?atVI n?%‘ﬁa&otcgugl ng porft |t% | s

inserted into e connect or.

shows the |tt| n of t he conventl connect or.. Best

o ryi nCAH G TP VERETER CBE i B%e%e FFnbeRPPGs i TR %%@é% wi th
reference to the_enbodinents in the However %he f Iovm g
rbod: nERTE 21 MoF S 15 EHE SeBBE St 4 IS PARREF TSr R e F b3 10 R 3004
12 Further, |t shoul d be noted that all of the,char cterlstclj ) that are
described for fiE gnb%&lﬂnﬁﬁggl’gﬁéi Bﬁfsgggéﬁtvlea’l’l@”echf:ﬁt% COFPC I8 v esent
invention. 5 Fig. 1 shows a rTDduI e-ty connector accordin fhe . resent
enbadi nent . Fleé'ﬁ BaSHRYS Ehgr LREPHE 8?e eoefnsiﬁem%gu?@ ?%/p}%oc nhec

and Fig. Ibis a plan view of_the connecé r. Fig 2 is apartially

enl ar ged VIOXF ¥ & hBOEOARBCCdr BBy Cof°BF™%1. Fig. 2a is an enl arged

lan view and Fig. 2b is a
P 1&3 9 1s a Qan view of the second housing in the state

where the contacts of the module-type connector are engaged with
an engagement small hole.
10 Fig. 10 shows the male connector according to the present
invention.
Fig. 11 shows the inside structure of the male connector.
Fig. 12 shows a configuration wherein the male connector
is fitted to the female connector and is fitted to the circuit
15 board.
Fig. 13 is a graph showing the relation between insertion
force and insertion distance.
Fig. 14 shows a configuration wherein a male connector
having a protrudingportionis insertedintothe insertionopening
20 of a female connector.

Fig. 15 shows the fitting of the conventional male

connector.

Best Mode for Carrying Out the Invention
25 The present invention will be described with reference to
the embodiments in the following. However, the following

embodiments do not limit the scope of the claimed invention.



10 enlarged side view Fig. 3 is a cross-sectional view of Figs. 70 MiYd208
along lines A-A. Fig. 1 shows nodul e-type connector (100). In nodul e-type
connector (100) of the present enbodinment,a plurality of housings 15 (120)
that have the contacting portions of contacts (114, 115) therein are

| ongi tudi nally connected to one another, and are fixed so that both sides
of the housings are interppse RhoLe Syp Ales-£150, 151)
. Cont azko t(}l‘%i J1t1§)h %dg%e ]QOP%&VE}EJ}[ ﬁelt%?m nal%(s%r‘rj(lj e‘% edt??((:) as "the
first end si reinafter) col vel o] C hurald teh O

cont act iHg" %%??H)RSE %éﬁr arhe aermfbandlZT? Atgt% £é Hﬁg %8%%8??%& E]ownnr n Fig.
10) and%e secur ed %nd tvhe tot her side of the termnals (referred to as
"the sedtnd-BndPEFaE™" HEVEMTarTEr) col lectively connects to a plurality

of contacting portions that are longitudinally 25 arranged in a circuit

board (not illustrated) and are secured. Further, the nmal e connector
electrically connects to anot circuit board for_ex I- t oard
and 30 forth) F1%het eFOPES 5@!91&%615@?‘?115 the” é:?rc‘afe‘ 8 ?r%’dtﬁ{?e ot her

[ t board I . |1 d. t t At I
Connect a—r"ei%%n%ﬁ%mﬁﬁaﬁrn%%ry'p? e%nnél%t”?,?c% o) a%Qd?hQ?%r%Zeﬁ?“@ ’

enbodi rrentq%r V%BE%E(S:QIL‘H?S?‘(llzo bneg ﬁhgr_} %rg Ife&gér&\égneeeccy(%ectr on

of nodul"&2 c ods contacts (11 115)
are d| S connector-structure.(d [ e hausi ngs)  120)
are cg 6?%%1?{1 n%ng%\o %celr %g%t ﬁ% ;8 gggnn Ear etéséi xed}G

of Fig. 1. Fig. 2a is an enlarged plan view and Fig. 2b is an

10 enlarged side view. Fig. 3 is a cross-sectional view of Figs.

1 and 2 along lines A-A.

Fig. 1 shows module-type connector (100}). In module-type

connector (100) of the present embodiment, aplurality of housings

15 (120) that have the contacting portions of contacts (114, 115)
therein are longitudinally connected to one another, and are

fixed so that both sides of the housings are interposed between
rigid supporting plates (150, 151). Contacts (114, 115) of one
side of the terminals (referred to as "the first end side,”

20 hereinafter) collectively connect to a plurality of contacting
portions that are arranged in the male connector (shown in Fig.

10) and are secured, and the other side of the texrminals (referred

to as “the second end side, " hereinafter) collectively connects

to a plurality of contacting portions that are longitudinally

25 arranged in a circuit board (not illustrated) and are secured.

Further, the male connector electrically connects to another

circuit board (for example, motherboardandsoc forth}) . Therefore,




10 so that the sides of the housings are interposed between | ong aEgMKYZML
sl ender rigid supporting plates (150, 151). Specifically, screws that are
received in hole (154) and opening (155) press housing (120) so that both
si des of the housing are opposed to epch other and thereafter, secure
housings (120) Further, 15 contacts (114, 115) are relatively fixed with

d. |
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nodul e-type coﬁnector seen rom op S

engagenent__en 3 Lare formed s i each
ot her, §r?dmer‘fdtq?‘%]tsou%88g‘t?%&%5 8¢ mgslf? CféjﬁectQhO aél;&e |sposedéja % t he

sides of the housin bn t he flgure engagenent end (136) is a rectangul ar
pr ot r usi‘on & ?%e(gp8 rusi on does not have any constriction- However, in

anot her enbodi ment, the width of the 25 base of engagenent end (136) can be
smal l er than the mﬁdth of the mddle portion of engagenent end (136) SO

t hat_ engagenent nd nstriction i ment , gggenent

h
end 2 0 MAY 2004°1% p%f?% c%ﬁbﬁgﬁgegtfoFﬁVth?Hfﬁgﬁed ﬁé FRFiher, it

i's poss
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mechanically joined to one another at their ends, and are fixed
10 so that the sides of the housings are interposed between long
and slender rigid supporting plates (150, 151). Specifically,
screws that are received in hole (154) and opening (155) press
housing (120) so that both sides of the housing are opposed to
each other and thereafter, secure housings (120). Further,
15 contacts (114, 115) are relatively fixed with respect to rigid

supporting plates (150, 151).

Fig. 2 shows an enlarged module-type connector (100). As

seen from the top side, housing (120) has engagement ends (136,

20 137) that are formed so as to be engaged with each other, and
rigid supporting plates (150, 151) that are disposed along the
sides of the housing. In the figure, engagement end (136} is

a rectangular protrusion and the protrusion does not have any
constriction. However, in another embodiment, the width of the

25 base of engagement end (136) can be smaller than the width of
the middle portion of engagement end (136) so that engagement

end (136) has constriction. In this embodiment, engagement end




10 (172) of the first housing, thereby supporting housing (120) al phyA¥ 2ifé
| ongi tudinal direction of the connection. A projection (132) projects from
housi ng (120) and is shaped so as to be fitted to rigid supporting plate

(151) Projection (132) is fitted to rjgid supporting plate (151) (See Fig.
3), and is received 15 within a | arge receiving groove (134) that is forned

f igid ti | at 15 dj t t r.ysi i

| engt S & FBBTBIE PTG Sihh ePg AT b (10 e s bt Be el on
132) i ived i i Vi 134 t | t hw d. f

Of it o] SEPTOF TS Rk o cEanISEE with 20 THb AL BF APoLhitFa e 0t 01T usi on
133) . Fitti j ecti 132) t igid ti | at 51

ki ng BB ol EhGosFengEniEs F AT AL e 0 - br OTBLEEdn (13 Mt h the

| ateral surfaces of protrusion é133), define the relative ositéq:r]1 ‘

bet ween®fi 56 SERFOFG AGpl af B (HB1T ANCHOUETRG  (120)° PR gt vl subporti ng
pl ates (150, 151) are fastened to hOUSiﬁ%V’ 0 bg a screM/thgt iﬁére

r ec&i ve8 SR IFANL ¢ £54) (1EJ) N isuf o3 M ‘%@%;‘ﬁ% ARt TR evEry
engagenent end, and _the position of each housipg 81§9§ﬁis defined by the
screw t R&t tFER&XC1Hr blgRPERES St FIRFT B FFY dvis a
cross-sectional view of nodul e-type connector (100) . Housing (120)

conprises a first housing (170) which supports base conponents (116, 117)

f,\jq;('(:ﬂgcg'\,g?;eﬂ%%ret'(?%o)ogfqu{'éf tS, 4 124801 480G A5 F ) housi g £ 130)

a protrusion {180) (See Fig. 5) of lateral sides of extension
10 (172) of the first housing, thereby supporting housing (120)
along the longitudinal directionof the connection. Aprojection
(132) projects fromhousing (120) and is shaped so as to be fitted
to rigid supporting plate (151). Projection {132} is fitted
to rigid supporting plate (151) {See Fig. 3}, and is received
15 within a large receiving groove (134) that is formed from rigid
supporting plate (151) between adjacent protrusions {(133) in
a lengthwise direction of rigid supporting plate (151) . Since
projection (132) is received in receiving groove (134), the
lengthwise end surfaces of projection (132) make contact with
20 the lateral surfaces of protrusion (133). Fitting projection
(132) to rigid supporting plate (151) and making contact of the
lengthwise end surfaces of projection (132) with the lateral
surfaces of protrusion (133), define the relative position
between rigid supporting plate (151) and housing (120).
25
Rigidsupportingplates(150,151)arefastenedto}mmsing

(120) by a screw that is received in hole (154). Hole (154)




fromthe first end side of contacts (114, 115) . Base conponents 10 ( ?, ok
117), the first housing and the second housing are nade of insulatizrgéh il
material, for exanple, thernoplastic resin. Preferably, contacts (114,

115) have the same configuration. Fur{her, contacts (114, 115) are
conprised of end (158) of the first end side, the surface of which

cont act 5,4l gaoagey p%%%é%a%uc D o o T A

openi ng con ortion SRt acts e CcOorrespondi ng
t erm nal r ot insertjo eni.n 1 portion
(185) tH §Q§|§S f%%? y eg? g% t%g asep%:]g‘8 nent%(?%%fhlqég%%%gﬁ% é#
portion %1 t hrough conponent (not 20 iIIustrated) that is flxed in base
conponeﬁ 116) and passes through base conponent (116); contacting
portion (191) that protrudes from base conponent (116) extending toward
t he second end side so that contact (114) and contact (115) face t oward
eacE ot her, t i 0 that the dista nce be%meen thf cogtact%

ac

decreases; an léhd pd? oh ?1§§f8Fhse%(ﬂQﬁ; ront con |ng paF%lon (191)
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10 (116, 117), the first housing and the second housing are made

re

of insulating material, for example, thermoplastic resin.
Preferably, contacts (114, 115) have the same configuration.
Further, contacts (114, 115) are comprised of end (158) of the
first end side, the surface cf which contacts with engagement

i5 small hole (156) with pressure faces insertion opening (153);
contacting portion (190} that contacts the corresponding
terminal and protrudes toward insertion opening {(153); elastic
portion {185) that elastically extends to base component (116)
from contacting portion (190); through component (not

20 illustrated) that is fixed in base component (116) and passes
through base component (116); contacting portion (191) that
protrudes from base component (116) extending toward the second
end side so that contact (114} and contact (115) face toward
each other, that is, so that the distance between the contacts

25 decreases; and end portion (188) that folds from.contacting

portion (191) sothat thedistancebetweenthe contacts increases.




groove (131) is fornmed in the lateral sides thereof. A portion of 0MAYiZ804
supporting plates (150, 151) is received in fitting 10 groove (131) and

this fitting corrects lengthwi se distortion of a plurality of connecting
housi ngs (120) . As shown in Fig. 1, gontacts (1.14, 115) are fixed with
respect to rigid supporting plates (150 151) by screws that are received

in hole (154) and_ Cpend 094(d2ak o d2 4% eserhad 4a-h e APaKe; ¢ ha gﬁ%ast. c

(120) is, for exanpl i hs Ul at |ng naterla such as

Ho ' I bl
e B el LS B A TR B AR B

gura &refore, it 15 inevit
o002 A% JoSHhas bt e BT SR T SLoRUEeR s SRS |
(1S CLLETLEneE, 3 108, e LEQ PIYss SEOLs ol oout et ng i o
ReieoerRd GOk YR BIO SIS, SMRTTd SR A g
o0 OSSR B PR ERLER P Pt gLkt e
e B <5 37 Syl e ERE A e EPTE Phebd0be, S, 1
bad Contgarcc;[oxlres plr elveqtsegormed in the lateral sides thereof. A portion
of rigid supporting plates (150, 151) is received in fitting
10 groove {131) and this fitting corrects lengthwise distortion
of a plurality of connecting housings (120). As shown in Fig.
1, contacts (114, 115) are fixed with respect to rigid supporting
plates (150, 151) by screws that are received in hole (154) and
opening {155).
15
As described in the above, housing (120) is, for example,
made of insulatingmaterial suchas thermoplasticresin. However,
it is physically impossible to make a plurality of contacts with
the same configuration and therefore, it isinevitable that errors
20 occur. Further, the insulating material such as rxesin can
transform according to the condition in which the contacts are
used. 1In this circumstance, since the lengthwise errors of the
contacting portions of housing assembly accumulate as the number
of connecting connectors incfeases, poor contact and shorting
25 are caused due to discrepancies of the position of contacting

portions. Therigidityofmodule-typeconnector (100) increases

in the opening direction of contacts (114, 115) when the




Generally, in order to inprove the assenbly operability of the conh®¥ioglléa
| ow insertion force ("LIF") connector is indispensable. For nmulti-polarity
fitting, zero insertion force ("ZIF') is also used. However, a |ow
insertion force 10 connector has a structure that is sinpler and easier to
manuf acture. On the other hand, even in the |ow insertion force connector,

Dot h CORMBEORETH 0Rer o1 P EGRPAC g 13 NSOV ECTS CRAGUrH crish %é"’Ltah"”s o

t act db by at t h
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described is a nodul e-type connectoy that is.able to keep appropriate
cont act Fr‘?@jt&%s%&%,aw&gg tar‘?j %tﬁ‘{éj Hoifft i dRaPT REHESS " t hat

sufficiently | owers insertion force, 25 and is easy to assenble. Figs. 4
to 7 nore specifically show housing (120) of the 2 0 MAY 2004 18

nodul e-type caonnec , cont act 114, 115 and. base conponent 116 117
Fi gu 4 |}s/pan g"gtohb'erlsrbe%lf ?/% 'i/?veiW BnFB‘Etésf‘TT b ?pfsﬁé dt%ase)

conponent.s éF%G 117 In t rectan ul.ar |l um-ty se co nents_ (116,
117), cOht & gﬁﬁﬁ) ?mng HEVE &ﬁﬁﬂl Oﬁ%?e? Q?Fr spect |ve Y are hel d
'n baselC%q%%gﬁgggle_ For multi-polarity fitting, zero insertion

force (“"ZIF") is also used. However, a low insertion force

10 connector has a structure that is simpler and easier to

manufacture.

On the otherhand, eveninthe low insertion force connector,

sufficient contacting force is necessary between contacting

15 portions of both connectors in use. If contacting pressure is

insufficient, bad contact is caused by more or less vibration

impact or an oxide or other contaminants that are formed in the

contact surface. Therefore, the fundamental function of the
connector is not accomplished and the apparatus can be

20 mal-operated or ke out of order.

Inthe following, described is a module-type connector that
is able to keep appropriate contacting pressure, does not require
additional members, that sufficiently lowers insertion force,

25 and is easy to assemble.

Figs. 4 to 7 more specifically show housing (120) of the




(116, 117) of resin material by an insert nold and are arranged in % AY. 2004
| engt hwi se direction. In the present enbodi nent, contacts 10 (114, 1 dj am%
assenbl ed three by three as illustrated and are fixed in base conponents
(116, 117) Fig- 5 is an enlarged perspggctive view of first housing (170)
As shown in Fig. 3, the second end side of contacts (114, 15 115) is

e e oaholdih IR dddido0bz! NELLLEL NS D0 200 dis uipIdatbAciore) 1.

As shown 1'n Fi g I's rectangul ar I ncl udes | engt hwi se
bean1(1%i}é njgpg center bottom which longitudinally extends and cross
beans (141,71 %aving a predetermned interval therebetween in both
sides of franme (171) 20 Lengthw se beam (139) and cross beans (141, 142)
are integrally fornmed with frame (171) as a nold of synthetic resin. Cross

b , shif | . each. _hal hei
"roh. Accordtap 10 Pronrserihg i BEREE THE ko s ata, iy

pitch. Accordi S contacts (114,

pro%;udgﬁﬁﬁ;gghﬁﬁggsgo? %%%Wg%é§1§$ﬁél7)%;§-an?3b€&8”§éCEg%§%¥5¥m si de

contact e“secon econtacts 18, 119) aré€ assenbl ed
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frame ( _ _ reétangul ar openi ngs (143, 144) that
are forged in,le g&{]\ér\fimc ge%faefrr?eéﬁegét 2pdy 61958 i Mhbe ondddks the

fol |l owi ng, the ~con cond end side of contacts (114, 115) are
referre t.o o] (1 - espect i & 5
! . by eSRELhLYEL Yo 8RB 6, cOndaed
t he flrgﬁlgﬁdﬁéfﬁegg?%%%é e%§§5¥§%has§contacts (sz, 115), respeé?%vely.)
in a lengthwise direction. 1In the present embodiment, contacts

10 (114, 115) are assembled three by three as illustrated and are

fixed in base components (116, 117}.

Fig. 5 is an enlarged perspective view of first housing

(170) . As shown in Fig. 3, the second end side of contacts (114,

15 115) is inserted into frame (171) of the first housing and is

supportedtherein. AsshowninFig. 5, frame (171) is rectangular

and includes lengthwise beam (139) in the centerx bottom, which
longitudinally extends and cross beams (141, 142) having a

predetermined interval therebetween inboth sides of frame (171) .

20 Lengthwise beam {13%) and cross beams (141, 142) are integrally

formed with frame (171) as a mold of synthetic resin. Cross

beams (141, 142) are shifted with respect to each other by a

half of their pitch. According to Fig. 3, the first end side

of contacts (114, 115) protrudes from base components {116, 117)

25 and becomes the second side contacts (118, 119). The second

side contacts (118, 119) are assembled threeby threewithcontacts

(114, 115) and protrude to the lower side of frame (171) through




Further, extensions (172, 173) are provided in both ends of first zrﬂwlmﬁ
(170). Extension (172) has protrusion (180) 10 that protrudes frombo

si des of the extension and through-hole (181) that passes through in the
hei ght direction. Bottom of extensio 172) is elevated in the height
direction. On the other hand, extension (173) also has through-hole (182)
in the height direction and has_a nut receivin ortian.(not _shown) 15
that reEBFFESIHE NRP HeHBET, (%?chlﬁé)fﬁﬁﬁéda?f% Eﬁémﬁgcl%(“s? éjgtt%ﬁqereeof.
The nut_receiving portion is_comunicatiqon with through-hqgle .(182) .that
passes PﬁPBUdPIP’eQEt ERS GF CETEFAI trjrea‘l'héidﬁm' di(rIéttti?1 n?oﬁﬁé’ws]ur%gf'agéqeof
extension (173) is fornmed ag b inﬁ | ower than OH]f‘i ﬁﬁfrfaces off fra

(171) VEBRIRGHS f§ DtF $3967 iesf'“i‘eﬁfL Ef* aGPLeENS t 1ousthgs SEEFOF Gr e
joi ned by nechanically connecting extensions #172 %73% to egchtot hefr.
That i stOt RE EARGHR'0F &kt Bnsitof’ ¢ 1FOPRACThEFY r sEPRobBFNG NS @ Gver apped
onto the surface of extension (17%) of the other first QﬁliSi ng]lng nthis
way> t hEBBgh-Fdite §181516F B%Fer&i @r’?I(ef%ZSO 235 of OPhECEFr S Housitg i s
comuni cation with through-hole (182) of extension (173) of the other
first h6§§ipt‘?§.t31‘fﬁjc>6n¥mni cating through-holes (181, 182), screws and nuts
and so forth (not 2 0 MAY 2004 20 illustrated) are used to clanp

extensions (172, 173) and fasten them Thus, adjacent first housings (170)
can be connected and fastened to (3161%2?- her .

provided in t Rerditds S SREHEIon '781;7%* ?ﬁ%gﬁp‘égs#é%%nsﬁg n%’cpshu;egl?rst !ss
hOUSingogl%gks%l % éfﬁ% (170) . Extension (172} has protrusion (180)
10 that protrudes from both sides of the extension and through-hole
(181) that passes through in the height direction. Bottom of
extension (172) is elevated in the height direction. On the
other hand, extension (173) also has through-hole (182) in the
height direction and has a nut receiving portion (not shown)
15 that receives the nut member, which is formed in the back side
thereof. The nut receiving portion is communication with
through-hole (182) that passes through extensiocon (173) in the
height direction. The surface of extension {173) is formed as
being lower than other surfaces of frame (171). When housing
20 (120) is joined, adjacent first housings (170) are joined by
mechanically connecting extensions (172, 173) to each other.
That is, the bottom of extension (172) of the first housing is
overlapped onto the surface of extension (173) of the other first
housing. In this way, through-hole (181} of extension (172}
25 of the first housing is communication with through-hole (182)

of extension (173) of the other first housing. Incommunicating

through-holes (181, 182), screws and nuts and so forth {(not




| engt hwi se connecting direction and is received in hole (160) (SeglMAy.2008)
of rigid supporting plates (150, 151). In this way, the relative position
bet ween housing (120) and rigid 10 supporting plates (150) is accurately
defined. Housing (120) can be fixed b Oconf orm ng the dinension of
protrusion (180) to that of hole (16 and by pressing it in a crossw se
direction so as tq be interposed_between rigid s%g aorti ng pl a%e§ §150). 15
Fig. 6 shoWsSaraeRParged ¥5ontt X CeRTPFEY T SBAY OB (edkar §éd! e #ot=n
cross-sectional vi ewséFi gs. 6E, 6C) of contacts (114, 118 and aased
conponerithqm16) TReppord] #egethel Kot 44 1 tphtlact®( £82 L1985 Fht PHI"
contacting portions (190, 191), respectively. Three elenents of each
cont act f{aguynadetRamedicotitct- (114a) 20 contact (114b), and contact
(114c) fromthe left of Fig. 6A, respectively, and the three el enents of
each contact (118) are naned contact (118a), contact (118b), and contact
(118c), respectively in the sanme way. Three el enments of contacting.
rb%r?ri)on

. ay . :
portion (190) RFetmaftancOftActibds pHRNOH Fa968) the Sidsd PAFDS

(190b) , and contacting portion (190c) fromthe left of _Fig.. 6A
respect i 613} ahdthEr dd raltestsing SORPAEEFnfoPS %N 1 3% 151 92 Hafred
contacting portion (191a), contacting portion 2 o MAY 2604 21 ‘%12%?@ and
cont act i YRPPOrViBA FEOBEFE ingk FedaalaiSr iand He SERe IRy, 21 i ebnt (114,
118) having three contact elenents, 5 cont iCtS (1114b’ 1%%3)) have Bhis

di f f er entSeR st afce2me@Surd@ ¥4 o BRRE: tBAPBHERES( 1126)° f rioht ot het™ comt Act s,

that is, contacts (1l14a, , o
way, the rglative position between housing (120) and rigid

10 supporting plates (150) is accurately defined. Housing (120)
can be fixed by conforming the dimension of protrusion {180)
to that of hole (160) and by pressing it in a crosswise direction

so as to be interposed between rigid supporting plates (150) .

15 Fig. 6 shows an enlarged front view (Fig. €A) and enlarged
side cross-sectional views (Figs. 6B, 6C) of contacts (114, 118)
and base component (116) supporting the contacts. Contacts (114,
118} include contacting portions (150, 191), respectively.
Three elements of each contact (114) are named contact (1ll4a),

20 contact (114b), and contact (114c) from the left of Fig. 6A,
respectively, and the three elements of each contact (118) are
named contact (118a), contact (118b), and contact (118c),
respectively in the same way. Three elements of contacting
portion (190) are named contacting portion (190a), contacting

25 portion (190b)}, and contacting portion (190c) from the left of
Fig. 6A, respectively, and three elements of contacting portion

(191) are named contacting portion (19la), contacting portion




114c, 118a, 118c). Further, contacting portions (190b, 191b) al so7 h¥he 264
different distance neasured from base conponent (116) from ot her
contacting portions, that is, contacting portions 10 (190a, 190c, 191a,
191c). For exanple, if the distance befween contacting portions (190a,
190c) and base conponent (116) is referred to as "LI"; if the distance

bet ween cont ctl portlon 190b d 5 t 116 d
to as "L27LDb) “@nseatdd DE gﬁ”’?ﬁ%ﬁ&ﬁfi%é ort?éﬁ%Eff%ﬁ %%@%rgnd

base cor nent (116) is referred to as "L3" ; and if the dlstance bet ween
contacti portion (191b) and base conmponent (116) is referred to as "L4,"
Li is greater than L2 and L3 is smaller than L4. Since contacts (114, 20
358{4have thg sare di rension and the same configuration, L1-L2 equals
Fig on shows contacts 14, 118 nd base  conponen 116 but
?iggacts §115Iﬁtﬁﬁn%ﬁﬂt%aééléonﬁég n@ﬁﬁﬂ Ty e aF?EEaC§a§g ?éﬁ%e%ts
117) are harnonj zin mounted _in_frame (171) of first ho S 170
Showh | FOHIGCEE (F LA o5 FEbbr BRLE O FF G8T CRtald S ArGio e ARy (HHTT 142)
are shifted wth respect to each other by a half EItCh Ther ef ore
(I\:/K?/t gct ?as(qqgmp?Pg)“thijlr‘ﬁbfFﬁ’F\é%“&%FQ&taélltecheﬁ 8! %nf%ﬁ?affﬁglqﬁd 20
004 22 contact (119a) are opposed to contact (114c d.co
g118c) 1#é§ﬁeé%%%%iyll%%htacﬁu¥ﬁﬁ§§) ANt e6ht &8t PCIL) % ri$$%%
et ween each_group of contacts. Therefore, e no cont act aces
cont act AR E TGS TERAT Y 416b) e SR e A 10T B aa’?ﬁd"%‘Bﬂ?QSPtmﬁ §8) ' face

cont act (114d) and contact (118d) of .
from other contactihg pdrtions, that is, contacting portions

10 {190a, 150c, 191a, 191c¢).

For example, if the distance between contacting portions
(190a, 190c) and base component (116) is referred to as “L1";

if the distance between contacting portion (150b) and base
15 component (116) is referred to as *L2"; if the distance between
contacting portions (1%la, 191c) and base component (116) is
referredtoas "L3”; andif thedistancebetweencontactingportion
{(191b) and base component (116} is referred to as “L4,” L1 is
greater than L2 and L3 is smaller than L4. Since contacts {114,
20 118) have the same dimension and the same configuration, L1-L2
equals L3-L4. Fig. 6 only shows contacts {114, 118) and base
component(116),butcontacts(115,119)andbasecomponent(117)
are alike. Base components (116, 117) are harmonizingly mounted
in frame (171) of first housing (170) shown in Fig. 5. With
25 reference to Figs. 4 and 5, cross beams (141, 142) are shifted
withrespect toeachotherbyahalf pitch. Therefore, incontacts

(115, 119) having three contact elements, contact (l11l5a) and



the contact group that is adjacent to a group of contacts that ar el 0 MAY 2004
conprised of contacts (114a, 114b, 114c) and contacts (118a, 118b, 118c).
10 Fig_ 7 is an enl arged perspective view of second housing (130) The
contacts and base conponents (116, 117% of Fig. 4 pass the second end side
of the contact in the first housing of"Fig. 5 and receive base conponents
(116, 1%%% . Second. housin ﬁé13%% is covered fromthe first %ng fbdg of
thei t CORHASE did 95 ETGAHRREAE pFRGETuAT: (LA | 668 BPETo8) 187 FELei ved
in recess portions (145, 146) which are forned in bagth_ | ateral sides of
first hdesinffY I.L"féiyandcﬁpéagﬁgb]gje%lb%ﬁf“ﬁ eAhe ot Hétrlﬁ%ﬁi fefe WsRPhyt £170)
and second housing (130) are fastened to each other _by, for exangle, a
screw., XFUWRET G GFSHIMG T 258F arére (THE LRl Hortiont off PReCONact
correspondi ng mal e connector is inserted is formed in upper surface $152)
of the $B¢dHd HRRT MR Bhg! bt H ALYt a5 hskrtoh: opeRPhgCE15653°C
engagenent_smal |l holes (156, 157) are 25 arranged and forned in_upper
sur frace 3b DONERgagdmBAC ) sh@qe I F U567 14A éﬁ&a@@ﬁ%ﬂc%nﬁ}}eﬁglEf(157)
are conprised of three engggenpnt smal |l hol es (156a, 156b, 156¢) agd t hree
engageneite Tt 2008 hakel § 316) @8eP 574, 2 1H7PUP 187 c5°R L ast8nk g oup,
respectively. End portions (158x, 158b, 158c) (See Fig. 6% of the first
end si dége 6PMESHtERT §1(9aBR3CEP4bl 1434314k e i PEF FREDAERGabLHERAL

small hol es (156a, 156b, 156c¢c), respectively- End portions (158a,
118b, 118c).

10 Fig. 7 is an enlarged perspective view of second housing
(130) . The contacts and base components (116, 117) of Fig. 4
pass the second end side of the contact in the first housing
of Fig. 5 and receive base components {116, 117). Secondhousing
(130) is covered from the first end side of their contacts and

15 engagement piece (147, 148) (see Fig. 3) is received in recess
portions (145, 146) which are formed in both lateral sides of
first housing (170) and aie engaged with each other. First
housing (170) and second housing (130) are fastened to each other

by, for example, a screw.

20
Insertion opening (153) where the male portion of the
corresponding male connector is insexted is formed in upper
surface (152) of the second housing. Along both sides of
insertion opening (153), engagement small holes (156, 157) are
25 arranged and formed in upper surface (152). Engagement small

hole (156} and engagement small hole (157) are comprised of three

engagement small holes (156a, 156b, 156c) and three engagement



5 158b, 158c) nmke contact with the inner peripheral surface of Jili¥rifton
openi ng (153) of each engagenent snmall hole, and thereby |oad is applied
to contacts (114a, 114b, 114c) in advance in the direction of each
insertion opening (153). 10 It is consigdered that the insertion force is
reduced by use of deflection nenbers. However, according to this

t echni qu{n (%f el\émsd h.of the,r ell%:ﬁﬁ dg&l&%l 2 n@gg gl@gq,]qupe great er

than th& Ke prlor arts’ in or Iy r duce cessary

25 pr BOPeR R R comhet omdr <UL ¢ Rer 90‘?&??%5%155. on ToraS<Ean be

Gl | BOioTRePBCPel T Ko 4 Diobl &1 LR CBSA Can b SRt peg e aet e

ince. 2DO3E partion LI6H) SPCiRe FEFRSna <l e tl? 52}%? SR
ahaper ni8AN 1 A R ST hot e%féc%g%arry?g%ﬁéé‘%? Zup SRR o
pr eesur S0Sd AAHPBFH- Rt o “?'%%cﬁ”%‘hg%%'e”' o - BPE RN I AR e
g]‘ecgﬂgaﬁgg@?%&s %Hﬁgﬁ%‘l&ﬁﬁéégg}‘éﬁﬁgéwﬁé%dl strhte %P%%E%E:%%pgczcez r11(%4b)

and base. co onent 11 %1 snal | thanothnelrc)il swgg bet ween cont act
(114a, ET&C)‘@D B Eaggnﬁélﬁgrﬁ 1EeSH G 8) , “éngagement smal | hol e
(156b) to

10 It is considered that the insertion force is reduced by

useof deflectionmembers. However, accordingtothistechnique,
the width of the related deflection members should be greater
than that of the prior arts in order to sufficiently reduce
necessary insertion force for the increase of number of contacts
15 and thus, there is a problem that bad contact occurs. Further,
the insertion force can be reduced by making elastic modulus
constant or spring constant of contacts small, but there is also
a pfoblem that bad contact occurs since contacting pressure
reduces. However, according to the present embodiment, since
20 endportion(lSS)ofthefirstendsideofcontact(114)isengaged
with engagement small hole {(156), obtained is a female connector
wherein additional members are not necessary; wherein sufficient
insertion force is sufficiently reduced while maintaining
appropriate contacting pressure; and wherein manufacturing is

25 easy.

Fig. 8 shows an inner side of engagement small hole (156)



5 which contact (114b) is inserted has rectangul ar barrel portion E[’EW%EI&
formed fromthe inner surface thereof. End portion (158b) of conzzg
(114b) is engaged with rectangul ar barrel portion (159). 10 Engagenent
smal | hol e (156) does not have to have a form of a hole, and may have
other fornms if end portion (158) can 4fe engaged therewith, for exanple,
the small hole may have a different |evel provided therein. Also,
r ect angmlidrh apcait iqgoraf ¢ing 859Ny chidvieica hfiifferamovedel PriRg dder
therein with 15 which end portion (158b) of contact (114b) can be engaged.
In thedsatevey, beheeend cportticons( 104 he2 i rse sengosP@@ et contlt &5
(115a, 115b, 115c) are inserted into engagenent small hole (157) _and
cont act swialhl éngeran orheophm ran¢d 33t weme adieredy (bhtiai silapplied the
contacts (115a, 115b, 115c) in advance in the direction 20 of insertion
openi ngbeEs3)comespesnti eky- FEgoh dontearddgrmepbr shah lohodentd&e 1142 115)
protrudes so as to face each other and contacts with the contacts of the
cor rses pemdiaty cromltex cor{idetor 1swithesuéflilvdente comatet dndaress I WHEh t he
correspondi ng mal e connector is inserted. 25 Fig. 9 is a plan view of
second Hausi)ngoftBQ) £ irpmttiee Statee swhépeeconeaeos - ( 188¢ HABy i epgddSin t h
engagenent small hole (156, 2 0 MAY 2004 25 157). The portions of contacts
(114, 188) odncdcproliate se eagsged acd leacthcorhevl frhherirel ESHtEE™ ng
portions) are seen frominsertion opening (153).

(159) .

i0 Engagement small hole (156) does not have to have a form
of a hole, and may have other forms if end portion (158) can
be engaged therewith, for example, the small hole may have a
different level provided therein. Also, rectangular barrel
portion (159) may have a different level provided therein with

15 which end portion (158b} of contact (114b) can be engaged. In
the same way, the end portions of the first end side of contacts
(115a, 115b, 115c) are inserted into engagement small hole (157)
and contact with insertion opening (153), and thereby load is
appliedtocontacts (115a, 115b, 115¢) in advance inthe direction

20 of insertion opening (153), respectively. Each contacting
portion of contact (114, 115) protrudes so as to face each other
and contactswiththe contacts of the correspondingmale connector
with sufficient contacting pressure when the corresponding nale
connectoy 1is insertecﬁ.

25

Fig. 9 is a plan view of second housing (130) in the state

where contacts {114, 115) engage with engagement small hole (156,



5 The engagenent of contacts (114, 115) with engagenent small holyg NAYSHBL
157) is acconplished by covering second housing (130) fromthe first end
side of contacts (114, 115) in base conponent (116, 117) when the gap

bet ween contact (114) and cont act (1@ is wdened by a jig having nearly
t he same configuration and 10 the sa Tross-sectional shape as openi ng
(153) and thereafter by renoving the jig after each contact is ipserted
into thé5™or r édpporiei gl enal PLheretasscond Ybust by’ (307N LIRIGHEY §h
first housing (170) and thereby housing (120) is assenbled. As shown in
Fig. 3 @S 10 projedidh porey OKUQQBZ)SP sCPBEAEE 1185 POF iR $ ateral S8 Yes of
the second housing along the |engthw se direction and thereby fitting
groove (x31) jirss4BERed. ORepord diSof- rigi d supporting plates (150, 151) is
received in fitting groove (131) . Housing (120) is interposed between
rigid supporting plates (150, 151) and is fixed therebetween by a screw.

20 Particularly, it is noted that engagenent pieces (147, 148) enter

bet ieen ri gi d TppogaprgepltatesontSE L S151)4and Br ¥idst2FdA8HC"hetekh
fitting recess portions (145, 146) of the first housing_ and rigid
suppor t g epl{atés {350,194 50comamd shed byt epeering spepPPRdCEdsRy 30)
positioned so as to press fit edge end portions 25 of rigid supporting

pl ates (fr50n thelfirsknerdisidmpl gomadts typé . tbhhek? dr2§H SHRMENT
plurality of housings (120) are joined along the longitudinal direction is
strengt Henegd. 1270 MRER2004 28PFrat waenshomsaat nhl b2 toe Gyt ackot ity to

the present enbodinent. Fig. 10a is a plan view and Fi % lob is a fré)nt
is widened by a jig having nearly the same configuration an

10 the same cross-sectional shape as opening (153) and thereafter
by removing the jig after each contact is inserted into the
corresponding small hole. Second housing {130) is mounted in
first housing (170) and thereby housing (120) i1s assembled.

As shown in Fig. 3 or 7, projection portion (132) is formed

15 in the lateral sides of the second housing along the lengthwise
direction and thereby fitting groove (131) is formed. A portion
of rigid supporting plates (150, 151) is received in fitting
groove (131). Housing (120) is interposed between rigid
Supportingplates(ISO,151)andisfixedtherebetweenknfascrew.

20 Particularly, it is noted that engagement pieces (147, 148) entexr
between rigid supporting plates (150, 151) and are positioned
between fitting recess portions (145, 146) of the first housing
and rigid suppeorting plates (150, 151); and that projecting
portion (132) is positioned so as to press fit edge end portions

25 of rigid supportingplates (150, 151} . Inthisway, amodule-type
connector in which a plurality of housings (120) are joined along

the longitudinal direction is strengthened.



view Fig. 11 is a cross-sectional view of the male connector 5 of [ Hty 200
10, which is taken along line A-Ain Fig. 10. Fig. 10 shows a nale
connector. Male connector (200) is nounted on a circuit board (not shown)
Plug portion (221) of male connect (200) is fitted to a female
connector (See Fig. 10 2.) that is nounted on the other circuit board, and
thereby the <circuit boards are connected to each other. For exanple, plug
portion (221) is inserted into connector conponent (110) and the
contacting portions which are provided in_the conng;tor

tact w.th h
ot her, t her eb§ 18onAdctRY edc Mothero I et 8Et PFEaF .ngP?Cl?gct%r‘]a %grcetsvgr%t(zeac

con or 00)
has a sl ender supporting nenber (226 that is integral formed w th plug
portioneWQQfP“§HH3ba§@43coh%%néﬁta(?é@?‘@gégjﬁpﬁg ﬁgg:)ﬁ¥bcéﬁ%§hﬁﬂ%§gb)
that is arranged 20 and nmounted in supporting nmenmber  (226), al on th
| engt hw’3E¥-di Faét-i 8r; 18nd FaSEENFRG el V?lzeéfb)o 5P J8téniS g?q‘%etﬁo 50T ti ng
menber (22%) in acircuit board. Fasteni ng nenber (230%Vhas & conpl i ance
por €i on°f2 IP-aﬂdjnﬁw%l%Bnhécﬁéﬁe(266¥néh%bﬁ”%e%D%eP? fi&st ened with
respect to the circuit board by engagi ng conpliance 25 portion (231) with
the through-hole that is fornmed in the circuit board. Fastening nenber
recei ving groove (225) of fastening nenber (230). is forned ing%g }queral
sides (224) oF iBaséOcERpYReAt "216 NRRISEGR 27 ME3S3FOonTHGhE ( § i's
received within fasteni ng menber receivin roove (225) and s ting
menber FPOEBF &ics O8t ReRgEREIdd POaEsht @AT (5?%’0”)“ is &Dﬁr“h‘%d’é)crttw%e(’%%ﬂ horfge so
t hat the backsi de , , .

male connector (200) is fitted to a female connector (See Fig.

10 2.) that is mounted on the other circuit board, and thereby the
circuit boards are connected to each other. For example, plug
portion (221) is inserted into connector component {110) and
the contacting portions which are provided in the connectors

contact with each other, thereby connecting each other

15 electrically.

Plugconnector(zoo)hasasﬂendersupportingnember(226)
that is integrally formed with plug portion (221) and base
component (223) (See Fig. 11.); contact (250) that is arranged

20 and mounted in supporting member (226) along the lengthwise
direction; and fastening member (230} for fastening supporting
member (226) in a circuit board. Fastening member (230) has
acomplianceportion(231)andmaleconnector(200)canbesecurely
fastenednﬂthrespecttothecﬂrcuitboanﬂbyengagingcompliance

25 portion(231)withthethrough-holethatisformaiinthecircuit
board. Fastening member receiving groove (225} of fastening

member (230) is formed inthe lateral sides (224) of base component



conforms to both lateral sides (222) of plug portion (221) , and 5 hAMAY 2004

board contacting portion (265, 266) for elastically contacting with the

circuit board and contacting portion (252) that is arranged al ong both

lateral sides (222) of plug portion (221) . 10 In both lateral sides (222)

of plug portion (221) of supporti ng rrenber (226) protrudi ng portion (210)

IS provi ded bet ween cont roups t have threebccl)r}te%%t qull nts
y

arr anged2%Prlef er 8r4(9 rju%l h§“poft ‘an ter“'lnrgr’ﬂa'%jm tegreﬁ
I t t

Bolrjtgi 82236'23%8’)8(\/\??1)251‘5ea6‘ @:WSF’&)&}"{J:PPO% hrlgggl??)rn‘ggﬁrzﬁé @rffgsthoev\%e ﬂg i nner
t t f I t (200) d | . _Cont 5

Uppor {14 eber 2§ 263 520 F A OAGHS G C250) 7 @§2§%C%r;%§t o 2as880 ol ug
portion (221) that extends in the center ? frface of thﬁﬁaﬁ‘ nd
conponeRON iR GRY theqtehgdembie didsd if 832§r8 1 ‘ﬁ%of"?lﬁtije%?a tH'%®ach
other. In the lateral sides of plug portion é %) act e| Vi ng

gr odves heE7 0 280) caps aLsAmsd REE tHe §fdovedtl 6or2§ cpa;L s t hr ough

base conponent (223). Contacts (250, 260 e rece| ved |n ach r Vi ng
gr oove G@?ﬁa%wga%hltlar@“%%ub? t?—:‘?ﬁ%‘%ﬁdbé %@rﬁfo letit %%?3) Z 0
MAY 2004 28 Fig. 12 shows a configuration V\/nerel n gﬁ&g ];é) gctor, tzoc%
engaged tiath ife REFE ESithédod @ fé%‘)léﬁ&rasl PiEE&d! i Tedit"® B5a 00)

(221) .

10 in both lateral sides (222) of plug portion (221) of
supporting member (226), protruding portion (210) is provided
between contact groups (250) that have three contact elements
arranged. Preferably, protruding portion (210} is formed
integrally with plug portion (230}, that is, supporting member

15 (226) . Protruding portion (210) will be described in the

following.

Fig. 11 shows the inner structufe of male connector (200)

in detail. Contact (250) is fixed by supporting member (226).

20 In housing (220), base component (223) and plug portion (221)
that extends in the center of a surface of the base component

along the lengthwise direction are formed integrally with each
other. 1In the lateral sides of plug portion (221), contact
receiving grooves (270, 280) are formed and the grooves (270,

25 280) pass through base component (223). Contacts (250, 260)

are received in each xeceiving groove (270, 280) and are fixed

by engaging with base component (223).



5 when mal e connector (223) is inserted into connector conponent (IZJﬂOmY 2004
frominsertion opening (153) of femal e connector (100) (See Fig. 9.9,
contacts (250a, 250c, 260a, 260c) of male connector (200) contact with
contacts (114a, 114c, 115a, 115c) , 1%1%espectively, and the gaps between
contacts (114a, 114c) and contacts ( a, 115c) are extended. Thereafter,
contacting portions (190a, 190c, 192a, 192c) of femal e connector (100)
contact with the contacting portions (portions perpendicular to base
conponent (223)) of caontacts (250a, 250c, 260a, .260c) 15 of nml e cannector
(200) , respe€fively SN i SOBLABET 3HETGHPS  *HEt TR ﬁ%}ﬁ%‘&‘i%f(% ,
114c) of female connector (100) and cont act§ %1%2& %j(])-SC% are full n

ext endeds FREPEEL: B LN ERMALESCONDEOL0 2660 of Pt & Tonneltidt .

contact with contacts (114b, 115b) of femal e connector (100) ,

respect P@eryE @k he gap between 20 contact (114b) and contact (115b) is
extended. in the state where plug portion (221) of the male connector is
suffiiciently inserted into connector conponent (110) frominsertion
opening (153) of femal e connector %100) ., contacting portions (190b, 192b)
of contacts (¥hgp mESH)CHoRneehake ! Sﬁﬁeétsorlp(s’l%e%ohg'é‘at CRPPR25" he
contacting portions of contacts (250b, 260b) of the %rafle connect or,,

r espect C@ERPnenty (VAP )2008MIgisq Tt Fpy OPER 1 ihd 15 g TEman £2&HISTg ©F
portions (0190a, 190c, 192a, 192c) of femal e connector (100% V\‘itth respect to
the basél0dong&fent ligs D11, " CRF atte HE G of Tont2dd ng BTt iBnd" g 00D,

connector (200) contact with contacts (114a, 114c, 115a, 115c),
10 respectively, and the gaps between contacts (l114a, li4c) and
contacts {1i5a, 115c) are extended. Thereaftexr, contacting
portions (190a, 190c, 192a, 192c) of female connector (100}
contact with the contacting portions (portions perpendicular
to base component {223)) of contacts (250a, 250c, 260a, 260c)
15 of male connector {(200), respectively. In this state, the gaps
between contacts (l1l4a, 11l4c) of female connector (100) and
contacts {(115a, 115¢c) are fully extended. Thereafter, contacts
(250b, 260b) of male connector (200) contact with contacts (114b,
115b) of female connector {100), respectively, and thegapbetween
20 contact (114b) and contact (115b)} is extended. In the state
where plug portion (221) of the male connector is sufficiently
inserted into connector component (110) from insertion opening
(153)offemaleconnector(100),contactingportions(190b,192b)
of contacts (114b, 115b) of female connector (100} contact with
25 the contacting portions of contacts (250b, 260b) of the male

connector, respectively.



192b) with respect to the base conponent is "L2." Thereby, at 5 the

begi nning of the male connector fitting, 2/3 of all contacts are ext®Miedk
and thereafter, the remaining 1/3 are extended. Thus, conparing with the
prior art wherein all contacts are e>§t9ended at the sanme tinme, the
insertion force is distributed at twotines- At the beginning, 2/3 of

insertion force is 10 necessary and thereafter, 1/3 of insertion.force is
necessary. Fuffherd-itét ﬁ@epggégﬁtt %m%ﬁ?}ngﬁoﬁ%ﬁmﬁ%rﬁ%&n&é‘ olfg%ct‘he
first end side of contacts (114, 115) of femal e connector (1 ngage
wi th engddénent 2l A6Med & £5EDErHAE t(ﬁlaqo)ar‘“élt‘la% 518 ded S ﬂ:qzﬁ)g)ea%eg
surface (152) of housing (120Q) A prelimnar load i s appl_ie t hat
t he gapCHEPREEH camt abts "(214, 1A e atomds €9 NEPGT 540 A,

di spl acenent of contacting portions (190, 192) of contact 11 11 of
femal e é8RRECHALN FE®PE Gthitéh thies Pg&fe FRMBPTIR |t HE | ﬁgerti grﬁ“(edﬁ‘é?)ﬁ‘e aﬁf?ﬂl e

connector, is small, 20 it is _possible to naintain tl)e Cﬁnt]ggti ng _pr.essure
Wit B cohP&dPeaipasma 260 heMmatd ECBaTTE G ol 1E33®7 ad/ be? hd SuffFFdivsmt v
high. That is, it is possible to make contacting angle 9 smaller since

di spl ac@RenEXsEEEH adhd Hored oher ( 190 {9@?1ﬁg§?9bg/§nﬁﬁee?"tteﬁ T the
prior art for obtaining the sanme contacting pressure 1 25 In this way,
since t RBUSangERtaaN 189 r 6&t ok NEf PEGRTacH ng? Bet fieBna L e eSSt 135 (200)
and femal e connector (100) approaches parallel wit

f h the igserti.ci)rlllte
di rect | BHEEAGIAG K VdtS 5318t 15 FeRnYEoBBA°B0IOpF et iE PASEFTOIT S nal e
connect or (EZOO) , the insertion force can }Je rfduced. . .

at two times. AL the beginning, 2/3 of 1nsertion force as

10 necessary and thereafter, 1/3 of insertion force is necessary.

Further, in the present embodiment, the end portiocons of
the first end side of contacts (114, 115) of female connector
(100) engage with engagement small holes (156, 157) that are

15 provided in upper surface (152) of housing (120) . A preliminary
load is applied sothat the gap between contacts {114, 115) becomes
larger. Even if the displacement of contacting portions (190,
192) of contacts (114, 115) of female connector {(100), which
is generated by the insertion of the male connector, is small,

20 it is possible to maintain the contacting pressure with contacts
(250, 260) of male connectoxr (200) as being sufficiently high.
That is, it is possible to make contacting angle f smaller since
displacement of contacting portions (150, 192) may be smaller
than the prior art for obtaining the same contacting pressure.

25 In this way, since the tangential directionof contacting between
male connector (200) and female connector (100) approaches

parallel with the insertion direction from the very first time



Fig. 13 is a schematic graph showing the relationship 5 between &Eﬁ 7004
insertion force and the insertion distance. The vertical axis sho t é
insertion force between mal e connector (200) and femal e connector (100)
and the abscissa shows their inserti di stance. The origin indicates the
state of the very first tinme of contact (insertion). 10 In the present

mbodi nent , dicated b lid | Lue (1 wh
cont act fiig a%fén%ﬁ?t?a%aai’ 150RS ¢ Ga3a"C 520 001 1 & & ESeRtor (100) ar e

ext ended- Thereafé the insertion force is reduced once in the state
where cGRfadts ng Cﬁgrtlons (190a, 190c, 192a, 192c) are fully extended,
and thereafter, peak value (2) is obtalned when contacting portions
(190b, 192b) are extended. The broken line indicates the prior art. In

order to extend 20 the contacting.porti f all contact the |nsert|on
force of verf‘ﬁhrg%3ph%kavﬁFBSmngci@Iﬁﬁgb§§3?vln3hﬁgﬁb5$§a&é‘ ﬁ%lon can

be applied to when circuit board 00).is inserted.to | e conn t or
(106 a?qgﬂﬁﬁpl?ﬁ?hénﬁéFGQFQB ﬂﬁfe d %hﬁeFPSS§tﬁﬁ?r'rn%?% © between
mal e connector (200) and fenale connector (100 That contacts 118a,
118c, 1Y§&LicRbA*Lh PRI &t lePS%mfibe:)r%‘? SHigTed ma i (158 t'eetion Z

0 MAY 2094 31 along which the C|rc oar erted Accor di
contactlﬁ@%ﬁn%WQNﬁﬁTﬁ%ﬂ. oﬁ@iﬁtOIQ &00 9§€% 5%& &3 GeoLL el Yy

¢t ng ~portions
1
(191b, ]i%Bs%)rtslhcljr];tdllsntEEr?(?el nSTel’Eé Ioornlggjirg el%[ 1Ocnat9£sttr}1e state of the very

first time of contact (insertion).

10
In the present embodiment, as indicated by a solid line,
peak value (1) is obtained when contacting portions (150a, 130c,
192a, 192¢) of female connector {(100) are extended. Thereafter,
the insertion force is reduced once in the state where contacting
15 portions (190a, 190c, 192a, 192c} are fully extended, and
thereafter, peak value (2) is obtained when contacting portions

(190b, 192b) are extended.

The broken line indicates the prior art. Inorder toextend
20 the contacting portions of all contacts, the insertion force

of very large peak value (3} is necessary.

The above description can be applied to when circuit board

(300) is inserted to female connector (100) as shown in the below

25 Fig. 12, as well as the relation between male connector (200)
and female connector (100). That is, contacts (118a, 118¢, 115a,

119¢)} and contacts (118b, 119b) are shifted in the direction



circuit board. Thereby, the insertion force is reduced since 5 the 70 2004
insertion force is distributed when contacting portions (191a, 191c, f@ga,
193c) are extended and when contacting portions (191b, 193b) are extended.
Further, it is also possible that each of the contacts of 10 fenale
connector (100) , which have three contacting el enents, has an

al ternati.vel i fferent distance.fromthe base conponent _f.r.om,one another.
The i ns&9 #gﬁ%% Egﬁ EérFﬁPﬁth”Pg%UE%dlnﬁﬁrgg fingcgﬁéddigggﬁce of
three or nore stages without limtin the dista ft st ages.. However,
in any &ﬁﬂ%ﬁc%ﬁ%ﬁgp?ﬁélfﬁslé&i%ﬁmsé%%ﬁTe%g%%n,Tﬁgcﬁsa’gﬁéggg%f '0'rake
the contacts havin t he contacti. ortjons having the same distance from
t he bas@cuééﬁﬁﬁﬁehf9%?nn%?39iiFBFE?i "th eséﬁﬁeEFﬁgEki&ﬁ%éga?ﬂuoéﬁﬁﬁe
insertion force differs alon% the | engt hwi se direction of épe ﬁfon@E%}or.
20 The FALEYiorP3dFe al 29% €HK - bENFedUEEg By afptyitng 9 d4F1S5F &dvisitce so

that, while maintaining the distance between the_ contacting.portiaqns of
the5con$§€t%n§ﬁ6tﬂﬁ€*%%§%eé@d%b%%ﬁ%bﬁgedBJ‘ﬂbCHHFFSFHfE%%%rgégnﬁéﬁ%géﬁ t he

contacting portions of the 25 contacts facing them..ncreases, or, .ihyersely
by maki A el SRS BEERET AT CORAETT G POF LGRS ARE PRS Base

conponent nearly uniformy different. According to the aforesaid 2 0 MAY
2904 32193&Ycrahk i BhCCPAE%housi ng of the femal e connector has a plurality
of menbers. The housi ng can beformed as one structure. Further,

Further, it is also possible that each of the contacts of
10 female connector {(100), which have three contacting elements,
has an alternatively different distance from the base compenent
from one another. The insertion force can be further reduced
by setting the distance of three or more stages without limiting
the distance of two stages. However, in any cases, along the
15 lengthwisedirection,itisrmcessarytx)makethecontactshaving
the contacting portions having the same distance from the base
component almost uniform in the same direction so that the
insertion force differs along the lengthwise direction of the
connector.

20

The insertion force also can be reduced by applying load
in advance so that, while maintaining the distance between the
contacting portions of the contacts and the base component as
being uniform, the gap between the contacting portions of the

25 contacts facing them increases, or inversely by making the
distance between the contacting portions and the base component

nearly uniformly different. According to the aforesaid



the second end side of the housing of female connector (100) can be 0 MAY 2004
surface nounted 5 Wth reference to Fig. 10, three contacts (250) arg
arranged in both lateral sides (222) of plug portion (221) of supporting
nmenber (226) as one group of contacts,,Protruding portion (210) is

provi ded between the groups of contacts (250) Protruding 10 portion (210)

also projects fromthe contacting,surf f tact 250, 260) ,i. h
et hiEES S C b LoF Y 8L BBeattr - C1206)CSRPoE s i Nae SoPEr Ok \(aT0)
revents contacts (250,. 260) of 1 | e connector. (20 fromdir I
P o BEaeS e t b TEPRe PRy BE TRt Cr B eeont SRCE bty ek LiEiry”

connector (200) is icgser ed into femal e con e&t or 1(100% . Rgcent(ll)(),0 t he
nunber 6N€ FECEIKASNE MRt R haBe REPEASEH O f I § | ePRPBF el edtridal

devi ce, arrangi ng many connector assenblies along their 20 crossw se
directi 6A7akE Ohrects P Wah§9conduct ors-has coped with this situation. In
this structure, male and female connectors that are fitted to each other
col Pide with each other and the possibility that wong connectors are
fitted to each other increases, For e ajglr)l e, | est devi ce, Jrany

. in the :
G rcuit 25 boEdd MHETE-ACT ernl b9 canert BEE COnRTRd2 408 S ARgERTTS
crossw se direction within the devi CJ% A gui de pin i2§1 rovi ded .y
hori zont& PYtinl e heraévs tecBots2ahd (ﬂlé‘%f@f)tl@éé i 5 °f. FUBPETRY D904
33 and is _provided in the femal e_connector ir}> ac{van e. The tgiui dei

member (226) as one group of contacts. rotruding portion (210)

is provided between the groups of contacts {250) . Protruding

10 portion (210) alsc projects from the contacting surface of

contacts (250, 260) inthe lengthwise direction of male connector

(200} .

Protruding portion (210) prevents contacts (250, 260) of
15 male connector (200) from directly making contact with housing
(220) of female connector (100) when male connector (200) is
inserted into female connector (100). Recently, the number of
necessary contacts has increased. In the field of electrical
device, arranging many connector assemblies along their
20 crosswise direction and connecting many conductors-has coped
with this situation. In this structure, male and female
connectors that are fitted to each other collide with each other
and the possibility that wrong connectors are fitted to each
other increases. Forexample,intheICtestdevice,manycircuit
25 boards where a female connector is mounted are arranged in
crosswise direction within the device. A guide pin is provided

horizontally in the device body and hole (101) (See Fig. 1.)



pinis inserted to hole (101) of the femal e connector and the board hﬂNfZWﬁ
arranged and enters the device body. The circuit board and the fenal
connector are fixed with respect to the device. 5 On the other hand, the
mal e connector is fixed in a nntherbo%rd, a performance board, an
interface board and so forth. Generallf, it is difficult to accurately

| ocate the board attached to the ﬁple connector. in fhe relatﬁﬁ posiéion
when t h8"FoafdPHBVes S 11t RS LEFPRG POSG TP RE 1 BHeT e comnettors |f
the positional 10 shift is severgi t he gollision ?etmeen nal e con egéors
and fenBPE €odmectiored i Malehel Gbvice BRE AFER EnSEFHISH Yectne.the

Furt her the_contacting portions of the nale cognecteﬁ cut the insul ate
housi ngPEATEhES fat BIE B 158t By° £HE SBVEFSi Bn¥r naRPrg: tont Adi®a%it h
bot h connectors. Particles such as debris_generated Qy 15 tqﬁﬁc ttqu ent er
the conBaft FRE BEFEILEN CaRd AT e B Cddse bttt FRSRICE AR th vice.

i nsul ati ng housing of the fenmale connector c¢an_be prevented.b rovi di ng
proﬁrudpﬁgt%%ﬂ%q%ﬁr(@ﬂ@§fﬂH“%ﬁ@lenﬁpénéﬁﬁﬁgbﬂérﬁlﬁédlh“Fh@OEQ%%§% 1 the
operation of the present invention wll be describﬁd. Xﬂen a nma

connect BPSN® BN BREI ROTHRNES Hrt e Bf BCEIRIB B IR A 5t her Gietnﬁléa%p]r%f erred
that fitting starts fromthe state where both cqQnnectors are ulleqygnd
separ at &8 1Pndaf i Stditc & WRCICE TR HLAILNGRE § He'S ST Y& PRTEFONT of

| engt hwi se direction and crosswi_,se djrection of both connectors after
fitting™etKe CPOSISGIRT i'd" téfertdd 5 @?S'%taﬂ%rW]b%%ittf?%ﬂ?c“ar‘ﬁé‘?%ﬁ’%%f%%r ).

However, generally, both connectors are 2 0 MAY 2094 o
thge fittiné position of ttne fema e connector. ?f‘} the positional

10 shift is severe, the collisionbetween male connectors and female
connectorswithinthedevice andmis-insertionoccurs. Further,
the contacting portions of the male connecter cut the insulate
housing of the female connector by the collisionor making contact
with both connectors. Particles such as debris generated by

i5 the cutting enter the contacting portion and thereby cause bad
contact. Cuttingof insulating housing of the female connector
can be prevented by providing protruding portion (210} in the

male connector.

20 In the following, the operation of the present invention
will be described. When a male connector and a female connector
are fitted to each other, it is preferred that fitting starts
from the state where both connectors are pulled and separated
in a distance while maintaining the relative position of

25 lengthwise direction and crosswise direction of both connectors
after fitting (The position is referred to as “center position,”

hereinafter.). However, generally, both connectors are



relatively shifted fromthe center position in |lengthwise directi WI{Y 2004
crosswi se direction. In the structure, if both connectors are fitt 0
each other, a portion of a plug portion of a male connector nakes contact
with the housing of a fenmale 5 connect:? . In the prior art, a portion of
the plug portion of the male connector®is supporting nenber or contact.
Cenerally, the housing is, nmade of resin softer than netal and the contact
i s made Y6l et uply ‘-T’ﬁé%éfe@r X9 tMe COREEEL BOSF R ndl et ToAett BF cont act
with the housing of the femal e connector, the coptacts 10 cut the housing
and cut GiFF HebPR sCENG 65 F6rith Srecgehenat ed® Ffet AETYEEME anld- s3°PF8rt h
enters the contacting portion of the contact, bad contact can occur.

Ther ef oF@NREOPHF rRF € 0 tHe® Pres EAF NeRbBAF medtPOr bt ? Wi AgP1 48 R¥or t1oh
(210) is fornmed so as to project fromthe contacting surface_of contacts
(250, 260) 3 Hatiife CERUTE SR RFLTIGUNBFE WhFB Ebanect ot "¢20H)2 %%%@%y
preventing contacts {1250, 260) fromdirectly maki n%hcont act with housing
(126) oFFEIRAECT conhlctd? PADOY arpr of rRRAMYCPOrEi ke (2169 BT b 80 dkd,
and 20 thereb{ the protruding portion can contact with the housing (120)
Ther ef ot&e MR liesCpRELEHEd 1 ENAEPRP bt ¢ Ui P RSFtI DR TFENE i s q?e{tréfagHYt he
same material as housing (120), or it may be made from nmterial having the
same softedSUssinhel f AP orr afavi i i YheraR gre res SRR ¢ HePHotst ng.
25 Fig. .11 shows the configuration wherein protrudin ortion (210

pr otrudé§.maﬂi|%t°fi‘§‘?tﬁflotrﬁg?ﬁﬁfﬁéﬁbi%tb?fmn‘i%c%%%qﬁ B2 6 RO T

contact with the housing of the female connector, the contacts
10 cut the housing and cutting debris and so forth are generated.
If the debris and so forth enters the contacting portion of the

contact, bad contact can occur.

Therefore, according to the present embodiment, protruding
15 portion (210) is formed so as to project from the contacting
surface of contacts (250, 260) in the crosswise direction of
male connector (200), thereby preventing contacts (250, 260}
from directly making contact with housing (120) of female
connector (100). Protruding portion (210) is provided, anag
20 thereby the protrudingportioncancontact withthe housing (120) .
Therefore, it is preferred that protruding portion (210) is made
of the same material as housing {(120), or it may be made from
material having the same softness as the housing or having higher
softness than the housing.
25
Fig. 11 shows the configuration whereinprotruding portion

(210) protrudes. That is, protruding portion (210) is seen in



35 the inner position than contacts (250, 260) with respect to the

drawi ng. Protruding portion (210) extends to both sides of supportiygMAY 2004
menber (226) through base conmponent (223) fromleading end (254) of plug
portion (221) of housing (220) of the |l e 5 connector. The height at which
protrudi ng portion (210) projects from supporting nenber (226) , that is,

t he hei of the protrusion 1is not specified. However, it is necessary

ht R o )
t hat at %I}@aéprfﬂ%é’osddﬁqrbﬁk(aﬂf)o“&a%t@ét% @?@G,W%@) r£§PRFGhEP t!han
contacting surface (255, 256) ; it is Joref erred that protruding portion
(210) 16'5FeHEMY eadi Fgt BHE 1 6T PPETT Y2549 o) phgepoft FBnPEEM S 16 ¢t
configuration so as to reduce insertion force when it is fitted to the
cor r espSHFRRY eORBEEERET (A2 Ehi td1 0ol PR SOTRRNCBBnif4gUr AE PBIN 19 1ng
protrudi ng portion %210) has rqughIP/ a bullet shape in the cross-sectional
vi ew whéndsi et i alt Réuer 69alisE 15 Wi rebthensippg. (224 ) siidwd ltheanale
configuration wherein male connector (200) having protrudi n? portion (210)
i s iSnseCEN S ®E Y i nsBRE Red Iprhivig (Bt BEdi BHEICE tdsihéét 87 HEIOMSt Even
when fitting 20 starts when both connectors are rel ativel?z/ shifted fromthe
center I[FES PUBROYESmMEHEeBPEPE62 608 ot 1faltd T BRABREGIT EDOG U Yioteon
contact housing (12.02_ al t hough protruding portion (210) makes contact with
housi ng iE1POE SPEsUSL 1§49 - | HPYeVeRt elt t° JETITETY pai it cd lest s & 1Y
maki ng contacts (250, 260) w thhousing (120) _ 25 Fig. 15 shows the conf
i gur at | BRTHEIRI (P he Mal@TEGH et (75 0f AT g & Grer it F sk Corifar i ng
Wtr]FI%ﬁf%%céH2%%,256);itispreferredthatprotrudingportion(210)
10 near leading end portion (254) of plug portion (221) has the
configuration so as to reduce insertion force when it is fitted
tc the corresponding connector. In this embodiment, the
configuration of protruding portion {210) has roughly a bullet
shape in the cross-sectional view when viewed in the crosswise

15 direction.

Fig. 14 shows the configuration wherein male connector

{(200) having protruding portion (210) is inserted into insertion
opening (153) of female connector (100). Even when fitting

20 starts whenboth connectors arerelatively shifted fromthe center

position, contacts (250, 260) of male connector (200) do not

contact housing (120) although protruding portion (210) makes

contact with housing (120). Thus, it is prevented to generate

particles causedbymaking contacts {250, 260) withhousing (120) .

25

Fig. 15 shows the configuration wherein the male connector

of the prior art is fitted. Comparing with Fig. 14, it is




2 4 MAY 2004 36 wunderstood that the contacting portion of the nale 2004
connector nakes contact with the housing. (See the portion indi cateln“%Y

an arrow.) 5 As clearly understood fromthe above, according to the

present invention, novenent of the con%gcts so as to open is prevented and
that | engthw se error generates even it the nunber of connections

| nereases, sLpge the haysing. i s, fixed: by bhe thal de S4RPLLI NG gl ALesopnd

t he generation 6F “bad “cont act”'s pr éve since the contacts are
shifted. Further., the insertion,for of the |e ¢ ect o

circuit Board caht 5%r3&§§e hgiRggsﬁﬁg'eﬁégfiggg%ﬁ¥%c |%% %%@??%%gg B the
contacts, of }he n@dule-type connector that are shifted 15 in the separation
d!recpl&ﬁjd? tRe- ontacting corresponding connectors are alnost uniformy
di stributed The ends of the contacts are contacted with pressure in the

inner circunferential surface of the insertion opening of 20 each _
the Ront act o, 1% TRPE™Say “PERE RSB ] A { By Ees B BF g et el Bt fgh Eean”
cConnect e 380H FEYENY (6311 THS SHCaKE: coltacr UPCRt RS HLS) g BT (he
bot veon B BT CRELBTTH A Gd CoRPHBE SR The RIS aRneLtare 2 Wi s ook 7
of connections increases since the housing is fixed by the rigid

supporting plates and the generation of bad contact is prevented

10 since the contacts are shifted.

Further, the insertion force of the male connector and the
circuit boardcanbe reducedsincetheelasticcontactingportions
of the contacts of the module-type connector that are shifted

15 in the separation direction of the contacting corresponding

connectors are almost uniformly distributed.

The ends of the contacts are contacted with pressure in

the inner circumferential surface of the insertion opening of

20 each engagement small hole of the housing and a preliminary load
is applied to the contacts. In this way, the insertion force

of the male connector can be further reduced.

It is impossible that the contacts of the male connector
25 directly collide or make contact with the housing of the
corresponding connector due to a protruding portion that is

provided between a predetermined contact of the male connector




and the contact adjacent to the predeterm ned contact and that protrudes
fromthe contacting surf ace of the contacts in an outward dlrectzg A Y 00t
shoul d be noted that the scope of the present invention is not ed to
the described enbodi nents. That various; nodification or inprovenents to
t he descri bed enbodinents are possible is clearly understood to a person

skilled 1o the art )¢ J w"%% f5amd he clai ot hay Lbe-updi Lhgathon and

i npr over‘?enq e scope O present | nventi on.

| ndustri gl Af%d% ghi "t LAntNe Aoy e, BCEAT DO Lo LG AL eaehloh fyepdi on.

it is oper it Tonhector an e connector

MAY 2004 38 1. . (Arended) A nndule type connector conprising: a plurality of
connecté?%“ﬂ%% B'a plurality of contacts having 5 contacting portions
contacting wwth a corresponding termnal and a housing hol ding the
plurality of contacts; and a rigid supporting plate fixing the plurality of

connectors t?ﬁé %@ %ggkééégggrran?qgllgc% Ien Fﬂ% Qééﬁﬁtfﬁwbné9og-

(DeF%ted) 3. accort alm conprises a

plurality of th upporti g t.he 1

connect ors Byt ﬁf 88§ §§ gg‘ceh é}%(?ﬂ?b ‘I%u hgtg)} 0 tc%nngjcl:jt%ors}}&%o‘%

t her ebet ween The nodul e-t nn ct a in

each of"% %ﬁ%%ﬁﬁggtgf hmgro¥§g§¥§he% ot |%%%;%%§§%:%ﬁgéﬁﬁ%§?t§h E%allty
possible is clearly understood to a person skilled in the art.

It isclear fromthe claims that the modificationand improvements

10 also fall within the scope of the present invention.

Industrial Applicability
In the above, according to the present invention, it 1is

easy to properly fit a male connector and a female connector.




of connectors with respect to said rigid supporting plates by 20 fﬁﬁ“ﬁpqmg
said rigid supporting plate with the plurality of connectors. 5. e
nodul e-type connector according to Claim3, wherein at |east one of said
plurality of connectors has a protrudi 8§ portion 25 at an end in the
| engt hwi se direction; wherein at | east another one of said plurality of
connectors has a recess portion at an end in the | engthw se direction;
wherein the plurality of connectors are fixed by interposing a fitting
portion, where said protruding 2 0 MAY 2004 39 portion and said recess
portion are fitted,to each .ot her, be h @lsidgy. of rigid
support}'ng(pﬂT'%’E“éggéng By 'edr}f%? e%%ﬁrl\ﬁggtéﬁ%t ?8@1 % tlﬁ?/ri gi d supporting
plate and the fitting partion . eni Lber 5 Qi seppoet & pavhhat e and
the fitting ap%i‘f?%%?g}é O%TC%%E%D%? fe@%%@ E{clgermect orgaccor ding to daiml1,
wherein the rigid supportin | gt r P G Akl and
pr edet e?‘ﬁ?ﬁ%‘at1ggsﬁ?¥‘gﬁoﬂﬁacqq'htgacp lSjr ?ﬁ%tt? %fgg%ﬁ%(%:?ors ave protrusions
and wherein the position of the Ity Qrnecteys with respect 10 to
t he rig?dhgﬁﬁbﬂﬁtgﬁzdﬁpgtégﬁsp €FEE§E§L§&fF?%F%b tHe protrusion to the
groove or the qpening. 7. The dul e Lo 2 BGGPIH ke cEbaism 1,

§ Slpsrting Prate madiie o

wherein the? Fitgd form box, “and wherein the

position 15 of the_plurality_of connectar ’ gGlcttigi.he rigid
support’?l'ﬁﬁt prat 8‘3?2‘—“3&% ﬁé%al?)?e a\r;?ln% ?ﬁég\ghh{lg{e??g of ‘connectors recei ved
t herein.

10 2. (Deleted)

3. The module-type connector according to Claim 1, comprises a
plurality of the rigid supporting plates which fix the plurality
of connectors by interposing each of the plurality of connectors

15 therebetween.

4. The module-type connector according to Claim 3, wherein each

of said connector has a fastener defining positionof saidplurality

of connectors with respect to said xrigid supporting plates by
20 fastening said rigid supporting plate with the plurality of

connectors.

5. The module-type connector according to Claim 3, wherein at
least one of said plurality of connectors has a protruding port ion
25 at an end in the lengthwise direction; wherein at least another
one of said plurality of connectors has a recess portion at an
end inthe lengthwise direction;‘wherein thepluralityof connectors

are fixed by interposing a fitting portion, where said protruding




8. (Amended) A connector having a plurality of contacts having 207 MAY 2004
contacting portions contacting with corresponding termnals and first end
portions, wherein the plurality of first end portions are shifted in an
insertion direction of the correspondirg termnals, and wherein the

moer {1 bR H PRCITOF 0 FREES PREpTRITG. oA Ao 0, TBETet 68 5508 2 0
uhor oi nEBhab ST ebAEHCP Rhgeoa SBRRA Bdd FAGLoR LAl e At tel Tt he

S o OVPERECTACERG ShcT ol BN BBEEha BN LAGF: PO, CHd WASF Seh PR bcond
Cor T oSpeRA IR REH RO e T0558, S YRRHbAS TA A AEEL BPe congri ) KB X SPhr al i 1y

of contacts having contacting portions contacting with a correspondi ng
terh nal and supporting nmenber supporting the plurality of contacts, the

connector further conprises a protruding rtion that. 15 i '

bet weenéa prleelaredyh ey Rd AT OFO% F?ec‘bq’ﬁ%arllﬁa t5° 041‘1F‘”C"E)3‘%‘1'aé’"t%s(:"[)ﬁ[f(r:ié'i gh@%
contact adjacent to the predeterm ned contact and that_prot .f
cont act T hgi 6 SYRRer bi NG e g NgIS §8gFOVe OF opening 1ia Rt

position and the plurality of connectors have protrusions and
wherein the position of the plurality of connectors with respect
10 to the rigid supporting plate 1is defined by fitting the protrusion

to the groove or the opening.

7. The module-type connector according to Claim 1, wherein the
rigid supporting plate has a form of box, and wherein the position
15 of the plurality of connectors with respect to the rigid supporting
plate is defined by having the plurality of connectors received

therein.

8. (Amended) A connector having a plurality of contacts having

"20 contacting portions contacting with corresponding terminals and
first end portions,

wherein the plurality of first end portions are shifted

in an insertion direction of the corresponding terminals, and

wherein the contacting portions of the plurality of contacts

25 are shifted in the insertion direction of the corresponding

terminals.

9. {Deleted)




contacts and the corresponding term nal, and wherein said protruding MAY 2004
portion is made of a material that 20 is softer than material of théu
housi ng hol ding the corresponding termnals. 13. (Deleted) 25 14.

(Del eted) 15. The connector according ap Caim 12, wherein the gap between
the plurality of contacts and the supporting nenber exists in the 2 0 MAY
2004 41 cross-sectional view of the perpendicular direction to the
arranging djrection of the plurality of contacts. 16. The connector
accordﬂﬁbi&??ﬂ%ﬁﬁ$h2, wherein the plurality 5 of contacts is arranged

back to back each other at both sides of the supporting nenber and wherein
each of the contacts bends toward the supporting nenber as it goes al ong

the insertion direction of the connector..10 17. ed)  enpget or
accor dilig t JANAIGRB, r%ﬁ????ﬁprp?%?%f?%?goggcg%éggtg'argggfgposed SO as

t o oppose one another, and wherein the _connectaqr LN

o g G EemgREE SREAH RO BHOAGEE b 18 T dEae R,
15 the contacts in the different position wt : ' fifzi-ON

di r ect 0Pkt ﬁbec%ﬂ?%"sﬁé’rﬁidpﬁﬁttlé’%n?ﬂ 12 Fﬁcgﬁlge%‘g{?gg%ééﬁ %ﬁ%%ﬁ%%ﬁeﬁ ween
the contactin ortions, of the plLurality of .cant.a I.ch RASS

anot herls H;Q‘gig‘?‘i\d%%dw?hﬁlaﬁnﬁggf:g?I 3%88?1& 56 g)toét\g&%'lfn@vmg eieﬁefhe

the second contacting portion is shiftedinthe insertiondirection
of the corresponding terminal.

10

12. (Amended) Aconnector comprisingaplurality of contactshaving

contacting portions contacting with a corresponding terminal and
supporting member supporting the plurality of contacts,

the connector further comprises a protruding portion that

15 is provided between a predetermined contact of the plurality of

contacts and the contact adjacent to the predetermined contact

and that protrudes from contacting surface of the plurality of

contacts and the corresponding terminal, and
wherein said protruding portion is made of a material that

20 igs softer than material of the housing holding the corresponding

terminals.
13. (Deleted)

25 14 . (Deleted)

15. The connector according to Claim 12, wherein the gap between

the plurality of contacts and the supporting member exists in the




plurality of second end portions are shifted in the insertion direction ﬂﬁ
the corresponding termnals and wherein the difference in the i nser dilgHY 2004
direction between the level of the first end portion of a predeterm ned
contact and 25 the level of the firstdend portion of the contact adjacent

to the Brr%g%t-%'é@tgl_?aq)aﬁ?%in% 48 b %ﬂ;fér?é*é’u%gﬁ §8Pec8sohhecdihberence

In the rsértion rec et ween t evel of the second end portion of

the predeterm.ned caqntact t W= her sesond-2-a MAY 2604 42 end
porti onagfafjﬁéngoﬁflg‘jc]etcatald?rggcgfnt{}?% I?Jhlgllapjr){et eter m@ned %oﬁt act. 19. (Added) A
connector conprising a plurality of contacts having contacting portions

contacting with corresponding 5 termnals and a supporting nenber

supportipg t he 'g&gh@%&%‘} SEQRLBELS . d RE 2GANPECt A f i lasg SOoUpLisep a

protrudrig porti 'S pro bet ween a predeterm ned ‘contact "of the

P
luralit of contacts and th ont act . ' t t
EogFac{°¥0C8ﬁ83Fﬁ§t15r8frﬁag§8f$%ﬁ$cd%€g%$+%%ﬁgtF%ggghgfp%ﬁgﬁp$5§%€??§ of

The ol uPHE T9PB0 CORP AR Ee Ao RS RTb P REsner T e S B ot d on

E5Upporting menber gap exists from

an end tp the other end of the w.dth direct] Al diYe s
cont act Egelgufé’.or(tﬁd}?edﬂe%eer ¢oh r%etct%oredéacagloérﬂoqo nq:gl?% oﬂg%ﬂmyﬁ& Wherein t he
pIuraIitﬁ %f contacQ%:are arranged back to back at both sides of the

g

suppor t Phg “REMFE"STd Wher ei n each of the contacts bends toward

10 17. (Added) The connector according to Claim 8, wherein the
plurality of contacts are disposed so as to oppose one another,
and

wherein the connector further has a housing having an
engagement portion that engages the first end portion of each of

15 thecontactsinthedifferentpositionwithresggcttotheinserthmu
direction of the corresponding terminal in order to widen the gap
between the contacting portions of the plural ity of contacts which

oppose one another.

20 18. (Added) The connector according to Claim 11, wherein the
plurality of second end portions are shifted in the insertion
direction of the corresponding terminals and

wherein the @ifference in the insertion direction between
the level of the first end portion of a predetermined contact and

25 the level of the first end portion of the contact adjacent to the
predetermined contact is substantially the same as the difference

in the insertion direction between the level of the second end

portion of the predetermined contact and the level of the second




t he supporting nenber as it goes along the. insertion direction ZQ[pﬁAYtIﬂ@L
connector. 25
42

end portion of the contact adjacent to the predetermined contact.

19. (Added) A connector comprising a plurality of contacts
having contacting portions contacting with corresponding
5 terminals and a supporting member supporting the plurality of
contaccts,
the connector further comprises a protruding portion that
is provided between a predetermined contact of the plurality
ofcontactsandthecontactadjacenttothqpredeterminedcontact
10 and that protrudes from contacting surface of the plurality of
contacts and the corresponding terminal, and
wherein a gap exists between the plurality of contacts
and the supporting member, the gap exists from an end to the

other end of the width direction of the plurality of contacts.

15
20. (Added) The connector according to Claim 19, wherein the
plurality of contacts are arranged back to back at both sides of
the supporting member and wherein each of the contacts bends toward
the supporting member as it goes along the insertion direction
20 of the connector.






