1 DESCRI PTION Title CONNECTOR 5 Technical Field The present invention
relates to a connector. In particular, the present invention is directed
to a femmale connector and a mal e connector that can reduce inserti nﬁ" and

10 separating forces and apply sufficijent contacting for cﬁﬂl'mmw””ﬂmmm i ng
el ements. Background Art Generally, an electrical device

board, cables 15 and so forth wRiGheas13Jf anged therein and *&pies
electrically connected to one another. I'n order to electrically connect
the circuit boards to one another, or in order to connect the circuit

Comestgi i uEual 1y oo Goneral . ihe-elsctrrcar” comecAMINIBD
conprised of a femal e connector (receptacle connector) and a ”%Iocﬁoz*

connector (plugyRRR8gtOr) so that it is possible to fit and separate each
ot her. The femaﬁqe connector has a plurality

5
Technical Field
The present invention relates to a connector. 1In
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, anelectrical device has a circuit board, cables
15 and so forth which are arranged therein and are electrically
connected to one another. 1In order to electrically connect the
circuit boards to one another, or in order to connect the circuit
boardswithapluralityof conductors suchascables, 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



of fermal e contacts nade of elastic material within an insulating housing
as a nodul e-type connector; the male connector has a 25 plurality of
contacts that are arranged in both sides of the walls of the nale
portions. Cenerally, when these connectors are fitted with each other or
separated with respect to each 2 ot he¥, the contacts of the connectors are
connected by fitting to each other. Wth the fitting connection, the
conduct 8F8eEantheceneacErcaf| jhe FrrReeelosF arscennBecEq% BYohetLhBBher .
For exanple, the connectors are fitted to each other when the device 5
usi ng t he LKL altl e b fdgtdng rensesiiqied the ReRESSEOFS FARes for
mai nt enance_service_and so forth. This connector_generally has insulating
housi ngP&ndl 8RBT 167 1Y eCRBRCAEOs 0T AR BRENAGHT&S gp eBRt aRPENEE -t hEOT
connector 10_increases, a large force is_necessary for fittin r.
separ at EK§MPBSr ht B mrRRRF LT PAYS fditdad torrach %eﬁm&?% $8V1Fret ting
them that is, the insertion force is_greater than the force necessary for
sep&r at FAGENERT TSRO SvRé® a5FemELE 3R e’c‘?&tePad:rﬁf%F?ﬁ&I RECHARBEYor are
fitted to each other, friction nust 15 occur. The friction causes cutting
of the GAMPS &PT MR ISR tFORYOFSt REIE% ttor and the debris
caused due to cutting enters the contacting portion between the contacts,
t hereby causing poor contact. 20 Further, the nunber of necessary contacts
has recently _tended to increase. qui ncrease j'an umber of contacts

(o]

the n
requires the CBhReCPBREFEFKaIENTS AR P T hEAC TS RSHTERE: R one

or more contacts. As the number 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
requires the connector tohave more contacts than the conventional
connector. The necessity has been satisfied by providing
connector assembly by serially joining a plurality of the same

25 module-type connectors having a predetermined number of contacts
along the arranging direction (referred to as “lengthwise

direction” hereinafter).



connector. The necessity has been satisfied by providing connector
assenbly by serially joining a plurality of the sanme 25 nodul e-type
connectors having a predeterm ned nunber of contacts along the arranging
direction (referred to as "lengthwi se direction” hereinafter). 3 The
electrical device that has a tendency *hat the nunber of necessary
contacts increases enploys the techni que where many connector assenblies
are arranged in a crosswise direction, 5 thereby connecting nany conductors
to one another. In the technique, sjince many connectors shoul d be inserted
or separated The %h%c§5h€a@i@%Ylpéthﬁ§é¢§$dhtFEF%%“B@G@ﬁEStgﬁpBPWQﬁF and
female and mal e connectors may collide wiith each other or wwong connectors
may be PEtRRIEHEIRY SRH 3 HeANCHS A5 & PBRGRY Sof NP MRSRTH R TS ST BARY
tendency has been that as the nunmber of necessary contacts. increases, it
has bec6ﬁ§nﬁ§@§§5£ﬁFQWP%k%%r%f%l?rr68§@@i&ﬁtQM?ERﬁﬁ%k??nélESFFFSHS in the
nodul e-type connector 15 having a plurality of connecting connectors.
Fur Bher thggebe COnsring BaRReEPPAYCESHTe GOrG P REReE: stRfFRfent
mechani cal strength is required. Furtheh, ince the recentl develoged
connect bEChBYCesS 1B MR COMSALThE Oﬁ’ﬁréin%%rf\fbgfﬁ’?ro Iorc%%%E?B?, t he

connector with lower insertjon force than fhe conventi onal connector is
3 b Phesgt Eehdle

requi r e8C G4¢ BAME & WA ST hpal KR EFPITRg T ]t gna tema

andmale connectorsmaycollidewitheachother 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
15 having a plurality of connecting connectors. Further, as the
number of connecting connectors increases, sufficient mechanical

strength is required.

Further, since the recently developed connector requires
20 more contacts than the conventional connector, the connector
with lower insertion force than the conventional connector is
required. In this regard, zero input force fitting disclosed
by Utility Model Publication (Kokai) No. Sho 59-110990 or low
input force fitting disclosed by Utility Model Publication
25 (Kokai) No. Hei 5-57785 can be used. The latter technique has
a simple structure and is easy to manufacture. Further,

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




by Uility Moddel Publication (Kokai) No. Sho 59-110990 or low input force
fitting disclosed by Utility Mdel Publication 25 (Kokai) No. Hei 5-57785
can be used. The latter technique has a sinple structure and is easy to
manuf acture. Further, according to Uility Mdel Publication (Kokai) No.
Hei 5-57785, 4 an additional nenber i% inserted between the contacts of a
female connector and a prelimnary load is applied so that the gap between
t he oppasiadficoirnrt e i stiyebyed dArNaR) the ¢oReREESIPE adierale
necessary for starting the fitting male connector to female 5 connector.
However SORRES LOERRA GIRE ¢ 6Hld RakY d6@¢ bF appiisd sefbatdd ¢ gapdeteen

addi tional nmenber. Further, since if many connector assenblies are

ar r angelhe PRARS DS SRS L FERYF o N Ier 8BHAREELA' ] SNBRECARGHRTCS t he
insertion and separation of the many connectgrs shoul d be conﬂuct d at the
sanme tiRecesgaryddOm$hiatdeiny onhe of tBELBIi ARt &PNNGTFIE §Q heBRsSary to
prevent a female connector fromcolliding and frombeing fitted in a wong
conRect BPRNEREPET-or BOWENE Tobjtdtks die Nl BresEREUR hEENECHT i 4 Hrdvi de 15
a nodul e-type connector wherein its contacting portions are accurately

posi t i oRe8eareRotighafahfvensddiéionsd GRS or & e oi e antt IET%i n
sufficient nechanical strength is provided, as the nunber of. joined

connect 8PRRPREPEaSEE ™Y IGT0tHET %ﬁ$%€?egflPhEhSrE§€ﬁ§%ﬁﬁﬁﬂﬂ#?ﬁ?§%??o
provi de female and n%te connectors mherg%n an adthionaI ne [isn

nbe ot
necessaf§ PENGOPRESTEDIFF Bt FROREF 1 cFBAt FPSPELICRT AR 1ISF B bhP T at e

of the many connectors should be conducted at the same time,
10 reducing insertion force is important and it is necessary to
prevent a female connector from colliding and from being fitted

in a wrong connector.

Therefore, the object of the present inventionis toprovide

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 Another object of the present invention is toprovide female
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

prevent male connectors fromdirectly colliding or making contact




contacting pressure is maintained and wherein it is easy to nmanufacture
and assenble them 25 In addition, the object of the present invention is
to prevent male connectors fromdirectly colliding or nmaking contact 5 with
femal e connectors. As described in the above, the object of the present
invention is to nake it easy to appro%riately f it a male connector 5 to a
femal e connector.. That is, the nodul e-type connector of the present

i nvent i YAthcd@piilee SR AFFty of connectors having a plurality of
contacts having contacting portions contacting with correspondi ng 10

term nals and housing holding the plurality of contacts, and rigid

supporting plates fixing each of the plurality. of  connectors. The, housing
can be fornedAﬁﬁ?ﬁsﬁﬁéhﬁﬁhfjbﬁﬁﬁéﬁa %V%'a€£§5xﬁpﬁﬁﬁiq © RhBRTRE
Further, the housing has insulatin mat eri al ich,insul ates inside

cont act %néfleé‘&lﬂnch?%f. Mk g fidy EBF}/,tg‘? ﬁBpﬁ8ﬁ§ilﬁ§% Eé&ea B‘fﬁlee%??\r.lecgor
Preferably, the plurality of contacts have the sanme 20 di nension. Further,

t he 3l uF8&l Pt y S q@orﬁ‘%ﬂﬁ Y% arranged along the direction along which the
contacts are connected, that is, the lengthw se direction. Preferably, the
rigid supporting plate is made of netal. 25 Specifically, it is preferred

that the plat%hg%jﬂgdghgméﬂdwgpgg%econnectorcﬁfthepresentinvention

comprisesapluralityof connectorshavingapluralityof contacts
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, thepluralityofcontactsarearrangedalong
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

connectors can be interposed between the rigid supporting plates



all oy, duralumn and so forth. The plurality of connecting connectors can
be i nterposed between the rigid supporting plates 6 to be fixed. Further,

the plates can have the plurality of connectors which are received therein
and are fixed, as a box body, or a L&gne. 5 The rigid supporting plate can
be fornmed as one body or can be for as a plurality of bodies. In the

ri gid supporting | ate which is formed as one body, the plurality aof
connectFﬁgbecéﬁﬁ€€£or§u€§NQ§af%ﬁﬁé&%ﬂtﬁﬁtﬁa§chéﬁ?(ﬁh?: Y %?&cﬂgd to

one anot her by adhesives. In the rigid supportin | at es ich 10 are
formed GSRACFTEFA why cd¥ qﬁﬁﬂ?ﬁﬁe%YﬁgmﬂQﬁggiPyaﬁg gﬁﬁngﬁﬁgag a@oﬁngeﬁors

can be gressed fromtheir lateral sides by being interposed between the
pl at es, PRAY t R&r Sy 458y fixed to one another. Interposing both |ateral
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

i et on so 36S¢5LPAPCPRBEETRIT R 1ok Hee chrEetors PUPLREFY OF
the. confiBBrion EOHHG 8By S ARBLERT NbY (HRRPAHE Y 1 xiTh CE0PLRA Cpf CPRPF Py gt
Che i GPUSEGONALEEnspf SPEE%aTE BPUPIS oneharol b o0t GO eopRgecLng™s
COTeC O SIS e oy FEnSRIFEE R GSPRSH 19 ZBcLbReaeRorting
one another by adhesives. 1In 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
direction soas tointerpose both sides 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 are provided inpredeterminedpositions
of 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.



the grooves or the opening. 7 The protrusions can have different |evels.
The position of the connector with respect to the supporting plate also
can be defined by fastening the rigid supporting plate 5 with the connector
by fasteners. It is preferred that thg fastener is provided in each
connector. The nodul e-type connector df the present invention is
characterized in that, in a plurality of contacts_having 10 contacting
portions contBEeei RECEEEPAOFENGATY hastei dhfkerere Leyst&cting portions are
di sposed so as to shift in the separation direction of the correspondi ng
termnals. Preferably, the plurality of contacts have elastic 15 contacting
portions that _are arranged _and nounted wthin the housigg. Preferably, the

contacting pofffERs s aThef o GerReFR]E Wikl rERPECES P ANERIERRYEY B8F on

direction of the corresponding. 20 fermnal wi.th whi.ch the contactjn
por t i orel 2bRAIRC A8 BF ﬁjﬁsftln%%ﬁ’o’%%ﬂ/emg?rq}b%ffé@.ldi FUPROKF&PER %Ig? hat
the pluraljty of contacts have_ the sane di nension and the, sane

con?igdWhF%th32§°ﬂ%§%HQH tha%ﬁeﬁﬁﬁ?actFﬁglﬁoPFFgﬁ§qﬁﬂ1éh?%FHQ?ed by

two sta ng directjon of the corresponding termnals 8 or
¢ ot

es in the separat]
can be ﬂ???@ﬁrbﬁstﬁﬁ8¥%de R S3QQeSOrReChE di recti on. However

The module-type connector of the present invention is
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



the contacts that are shifted as in the above are alnost uniformy
distributed. 5 The nodul e-type connector of the present invention is
characterized in that, the connector where a plurality of contacts having
contacting portions contacting with corresponding termnals are disposed
so as to oppose one another, further Has housing having engagenment
portions with which the first end of 10 each of the contacts is engaged, in
or der torwiaddpe she fad hethwer on here @iveastd hig therdixast bdnt hdipyvevarity of
opposi ng contacts. Preferably, the plurality of connectors include elastic
cont act thg portaons thes The snighitpdestipohie dpove anweahvastigntiernive
different |evels, or openings. The different levels are provided in both
si des oflish&ibmd@d.i on opening to which a corresponding terminal is
inserted and the distance between the opposing different levels 20 is not
restricted. The magnitude of the prelimnary load is not restricted and is
determ ned by the relation between the elasticity of the contacts and the
di sbance bet wEBf BpgodiaTd vl femigcieyePs. ths PHESEH dAYVSTy YR t1®ns of
the contacts can be shifted by two stages in the separation direction of

t he cor FEapasdicnyg Zpd 1B thiatal Clee coanesd ashvherd gyl Y rp bet ¥Rt 3¢BFes in
the direction. However, the contacts that are shifted as in the above are
al nost having contacting portions contacting with corresponding

terminals are disposed so as to oppose one another, 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
isinsertedand thedistance betweenthe opposingdifferent levels

20 is 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



uniformy distributed. 5 The nmal e connector of the present invention is
characterized in that, in the connector which has a plurality of contacts
havi ng contacting portions contacting with corresponding termnals, and
supporting menbers supporting the plurality of contacts, protruding
portions are provided that 10 are for®ed between a predetern ned contact of
the plurality of contacts and the contact adjacent to the predeterm ned
cont act teaminahair panbeustest fed byt tter eopraw i e gtegetacetbe dieept Lpak ity

of contacts and the corresponding termnals. 15 Preferably, the protrusion
porti onHowevhe, stippoontey tettbat acashief fod medinftimadava asgchlm@sEesin
as one body by an insert nold. It also can be forned by joining both of
them afueifohayy ddstimdepeatiently formed. 20 Preferably, the material of
the protruding portion is the sane as the housing of the correspondi ng
connector, but the material may be softer than that of the housing of the
correspondi ng connector. 25 The gap between the plurality of contacts and

t he5suppor t i nEherenbeées ceaneekiost ol CheEapkesent henyemtaldn i of cont act s
faces the insertion direction of the connector and bends toward the

suppor t thgrashbed zedr dhefiipity, ithéheosPngacdidovibich Hea s o1 bhYof the

5 mal e connector is formed so as to bend as being tapered toward its
| eadi ngoéngontacts 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.

15 Preferably, theprotrusionportionof the supportingmember
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 The gap between the plurality of contacts and the supporting

members can exist.



The gap between the supporting nenber and the connector can exist. 10
Further, it should be noted that the above descriptions do not enunerate
all of the aspects of the above enbodi nents and that the sub-conbi nation
of the described aspects also can constitute an invention. 15 Brief
Description of Drawings Fig. 1 shows fRe nodul e-type connector of the
present invention wherein (a) is a plan view, é) is a front view, and
(c) is a bottBarki el the mkyrﬁl%ﬁbwgfaﬁoéﬁﬁéﬁﬁe & i e oENEREE EBRNect or
assenbly of Fig. 1 wherein (a) is an enlarged Ian view and (b) is an

enl ar gedireeiit on el hriqpnise ¢son apddaende sowaral the sWpHOTL g8 1egperi-g. 2
along line AAA 25 Fig. 4 is an enl arged perspective view of contacts and
the base conponent of the nodul e-type connector. Fig. 5 is an enl arged
perspective view of a_first housing. 11 Fig. 6A is an enlarged front view
of contacts o?r?ﬁérﬁﬁém etfl?péoéléﬁﬁékﬂad?l%d’ft & gSd S BAFSHER “Supp6rti ng
the contacts; gs. 6B and 6C are enl arged side cross -sectlonal V|em5
Figd 7 mglanceﬁpgpﬁear pér §PERERy 8Oy REWEBf PENdeRB e g st A§STS5AFF§¥agdshows

the inside of the eng(genent small hole with
its leading en

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 along
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.



renoving a portion of the second housing. Fig. 9 is a plan view of the
second housing in the state where the contacts of the nodul e-type
connector are engaged with an engagenent small hole. 10 Fig. 10 shows the
mal e connector according to the present invention. Fig. 11 shows the
inside structure of the male connectotl Fig. 12 shows a configuration
wherein the nale connector is fitted to the fenmal e connector and is fitted
to the circuiFigi séBoasdarFigglarned %F@FEpH1§WOWﬁn§Qﬂﬁ§QQ§zﬂﬁcﬁb%etmeen

insertion_ force and insertion distance. Fig. 14 shows a configuration
wher ei nmadpd ke tydenEarsrectrEy | dd at Beobrae: ﬁtj’“}ﬂﬂr{‘%% $EPPeEetRSdENRt o t he
insertion opening 20 of a female connector. Fig. 15 shows the fitting of

t he conYeREpEREl: ®- ngﬁﬁ%éF&ﬂe%E%?rﬂﬁé@#QﬁCEﬁF?yFﬁﬁte&P%rﬁ??%%entlon
2S The present invention will be_described wth reference to the

enbodi ments i Righe £613BRHETIFWOEESPAGTE YO VLW Pf 2 BREBRAMMHEIRG: not
limt the scope of the clained |nvent|on 12 Further, it shoﬂ%d be not ed
thaP all of tReJehrshqwsitdts dosiia ofaFBeIeRERPERE 0P R he BAbBAYhERts are
not essential elenents of the present |n ention. 5 Fig. 1 shows a

modul e- F§PEVEBHNEc BT Qb nghe oSeRgnd housing.

Fig. 9 is a plan 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 aprotrudingportionis inserted intothe 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.



present enbodinent. Figs. la and Ic are side views of the nodule-type
connector and Fig. Ibis a plan view of the connector. Fig. 2 is a
partially enlarged view of the connector assenbly of Fig. 1. Fig. 2a is an
enl arged plan view and Fig. 2b is an 9 enlarged side view Fig. 3is a
cross-sectional viewof Figs. 1 and along lines A-A. Fig. 1 shows

nodul e-type_ connectar (100).

' I n dul e-type _ connector (100) of thepresent
enbodi mEREEDER ut Bl $hSEd H?cﬁjélpﬁ&glo 'i%ahaz%f ofhgpe r?ﬂéefb%’&é&‘?i YTBQE
portions of contacts (114, 115 therein are |l ongitudinally connected to
one anofh&r Fieé‘ﬁdf];?eéi ﬁ“?&eﬁ‘%o‘g‘?}l’ﬁ@l‘%%ssﬁﬁgsn 9’?@%&?5‘%/%9% Apents
i nterposed between rigid supporting plates (150, 151) . Contacts (114,
115) of O6n&NesPFEH S Y M Nars (referred to as "the first end side," 20
herei nafter) collectively connect to a plurality of contacting portions

that are arranged in the nmale connector (shown in Fig. 10) and are

sec%red, and the other side of CM;@ termnal s grgferred tp as t"the%second
endSsi de, " hef&Pnaft 8PP0 TVET Y- ¥RNnERPESCES 2 AT WY Bt %t acti ng

portions that are.longitudinaglly 25 arranged in a circui.t boar not
i |l ust rBF@&F“&n&"&’roéﬂg‘éecrb edfapll%ﬁ'rt%%r?nahgcnﬁffg EnTe VeI tél?%al ly
connects tolanother circuit board (for .exa Q%YVQB%Q§g?8aQQn§ng§8 forth)
Ther eF'8PE L ST YRHKECBPPEGCE BEAFd Santt® tive® St VEF Y Ui £ bdard ¢an~be
electrigally, connected.tq.each.other. by. the l.e connec
nodul e- %i‘/ﬁ_e ?c&ﬁnchSFg(lja.g&)y. SSLAT 5% %reewsé)n ehr'r?béjcﬁnrpeen%é,)é? %%s%rg%%?’ngs
(120) att b?b?eg. 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, apluralityof 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 terminals (referred

to ag “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 (forexample, motherboardandso forth). Therefore,



al ong the |l engthwi se direction of nodul e-type connector (100) In each
housing (120), contacts (114, 115) are disposed and connector structure
(110) is fornmed. Five housings (120) are nechanically joined to one
another at their ends, and are fixed 10 so that the sides of the housings
are interposed between |ong and sl ent@ér rigid supporting plates (150,

151). Specifically screws that are received in hole (15 and. o i ng
(155) pFBE<CiFFILF MParanddd e REN s hr SHAELRATE FETHBES %?bc‘ggggsed to
each other and thereafter, secure housings (1202. Further, 1 fontacts
(114, 129pngréefetamantt 9thexely fihenma bemRng oL oT Gngt tgﬁﬁ%@r"e fgt¥Pat es
(150, 151). Fig. 2 shows an enlarged nodul e-type connector (100) . As seen
from t heopBgcsPde, (4dUsi ng (120) has engagenent 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

pr o 1si on 068 it RSN FIHESHATT it HO ABHEVAI® 1 2o her ) SHBBH: men
i dt o LoPHetRE GRS BB Pore b cOnGABCRBAOGH | 1987 SoPRRGFOEnGAUERent
Can havePaSREPTABRI T af B4 SpHEPRE2BhP Aci i £ 10" GOS: B o0 R 20
opOeBeTERL ATkl 3 Al ST L RIS ML bl o] AP 02
enbodi n%ggz?lhniitcaili)pggfi%rerdegotgﬁé 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



5 engagenent end (137) has a form of conplenentary recessed sphere or
trapezoid to engage with engagenent end (136). Hole (160) of rigid
supporting plates (150, 151) receives a protrusion (180) (See Fig. 5) of

| ateral sides of extension 10 (172) of the first housing, thereby
supporting housing (120) along the |bfgitudinal direction of the
connection. A projection (132) projects from housing (120) and is shaped
so as t61B€)fdan bavernfprgiaf snfpatachsprbpaee (I8XFhepnoledsipPseibBdy | s
fitted to rigid supportin late (151) (See Fig. 3), and is received 15
wi t hi n Bhabr gagpeesiitng o&/%mga)atﬁarmi sff srvge 7qigh whegeinstbpor ti ng
plate (151) between adjacent protrusions (133) in a |lengthwi se direction
of rigividtbpeftthg plege qiixhe =grgenpps) ead ¢¢ EIBA1e% tlerri vBdtin
receivingd%;oove (134), the lengthw se end surfaces of projection (132)
make cof e Jigad iz el | atley sheser pabediste oot AlsisnP¥e8syrredrihatng
projection (132) to rigid supporting plate iéSl) and nmaeki ng contact of the
| en8t hvfBgagrBealr¢Re e Bf) prs| @ wh o182 PHeIRRERE Y AEEREFSIsePRAERS of
protrusion (133), define the relative position between rigid supporting

pl ate (251¥raREZRAGsILRy qEATe Wit gnaagepsstt igfy plai®s- (150, 151) are
fastened to housing (120) by a screw that is received in hole (154). Hol e
(154) 15 exists in every engagenent end, and the position of each housing

120) is defined by the screw.that pass t hrough the j oi ni art.
( ) Hole 2&60) of rggid supBorgT%g'p a%%s (150{ isi?gregeives

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 tobe 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
Rigid supporting plates (150, 151) are fastened to housing

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



5 Fig. 3 shows a cross-sectional view of nodul e-type connector (100)
Housing (120) conprises a first housing (170) which supports base
conponents (116, 117) fixing mddle portion of contacts (114, 115), and a
second housi ng (130) which covers fron1the first end side of contacts
(114, 115) . Base conponents 10 (116, 117), the first housing and the
second housing are nmade of insulating material, for exanp t her nopl astic
resin. SPi&LEr bBISYERHMNGAIETENY entisRNFAbRe (BRS Kehen &fmﬁ‘?&br hepghng

Furt her, cantact %114 115) are conprised of end (158) of the, first end
side, tHh&? Qurflécé AN O EhR &AWt e RpERAR NN 430G et e hoP Rt 186)

W th pressure faces insertion opening (153); contacting portion (190) that
cont act B2the corresponding termnal and protrudes toward insertion opening
(153); elastic portion (185) that elastically extends to base conponent
(116) fromcontacting portion (190); through conponent (not 20

illustrated) that Ls fixed in base conponen 116 d sses through base
Comdonent (11E1S- canEREM® BIS S aBITnahal ey o THER T Crtase

conmponent i ng..t oward econd . end side so, that contac 114
oo contanhetthes 1 ERE bR nE L R o RaPmSr 15052 IEs T haratpa Bl B hnte

bet ween hg cont acts 5 decreases; and en rt 188 Q t folds from
cont act TH3 p%?mﬁ 3 Sothenenhe &ﬁ]sfrd aldd betiia thadlem st Lo
|ncrease d Sld of co ts 114 ), ch is fixed
in base gdﬁﬁ%%%ﬁ g fﬁﬁ% q&ﬁ é% 889 OHFANEs 6%&? wPﬁﬁb C?EE¥Br ned
in fi rsfrgr%qzsf'lg%i(r 7t0)ehd asgeco o acscs( H%,lﬂl;) . Base components
10 (116, 117), the first housing and the second housing are made
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 of which contacts with engagement
15 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 thedistance betweenthe contacts increases.



are received wthin frane (171) and are held therein. Second 5 housing
(130) is covered in the first end side of contacts (114, 115) and is
fitted to frame (171) of the first housing. Second housing (130) has

projection (132) so that |engthw se fh%ting groove (131) is forned in the
| ateral sides thereof. A portion of frgid supporting plates (150, 151) is

ived in fitti 10 (13 dthis fitti N t hwi
eceved 10 TG 080,01 001s L1ab and e 1AL Ing eotsaste LopaLi e
1, tact 114, 115 fixed . with { t igLd i | at
oS0, 38 Bl gt LR X0, A LeEBeCl fcochol gbeph R0 Bl o

As d 1 bed i h ! , h I is, f I

o Seschioaind b, e, fouslig (120) o aiamlee [ROE Ly

o 8L Lo TSR0 LAl o BN Pk, AD pd 1 SEIFFSY Lpteat! o1

an e ore, i 1 rr . ,
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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 degcribed 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 configurationandtherefore, it is inevitable that errors

20 occur. Further, the insulating material such as resin can
transform according to the condition in which the contacts are
used. In 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. Therigidityof module-type connector (100) increases

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



supporting plates (150, 151) fix nodul e-type connector (100) Further, the
accunul ati on of discrepancies of the I engthwise contacts is avoided and
bad contact is prevented. 5 CGenerally, in order to inprove the assenbly
operability of the connector, a low jpnsertion force ("LIF") connector is

i ndi spensabl e. For nulti-polarity fitting, zero insertion force ("ZIF") is
al so used. However, a low insertion force 10 connector has a structure t hat
is S|on@Fr§ﬁ&°@§§qa'W%%erﬁﬁﬂﬁ%%t%?elSCﬁ“ﬁﬁéQﬁﬁuQEQﬁHﬁF 4879 n the | ow
insertion force connector, sufficient contacting force is nece
betmeenSEEHPééﬂPﬁgpiﬁtﬁﬁtﬁléﬁb 3P Botth % ?M‘ 9?1QERPe?t°Eozf§8¥ing
pressure is_. insufficient, bad contﬁc% i s caused 2¥ qﬁéﬁl IesshV|brat|on
i pact BRTEREEX G481 RSB 2oHP RN hafl SCERRANGIES & ?r#?%%t tdhfact
surface. Therefore, the funda ntal function of the connector is not
acconplF@ﬁéacéﬁleh€Wﬂﬁﬁﬁ%u%% BRdpeoBh ARl ISp &R e Wt be out of order.

In the follow ng, described is a nodul e-type connector that 1is able to
keep appropri ate contacting pressure, does not require additional menbers,
that sufficiently gmers i nsertion fqrce,

and is to as efb e.
Figs. 4 to 7 %P%ré &¥irf LBaPF{ehbR RBRENS (Stffb)astffe“t%at]:’yl%pe%éh é-Lt'ype
ConneCtgrf gnE:%%tnSec(t]blrél, 1]153wa{]r?sg%ggogortrg%geem(s‘LI(El 6’c<§'r}rzgctor is
indispensable. 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.

Onthe otherhand, eveninthe lowinsertion 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 be out of order.

Inthe following, described is amodule-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



Fig. 4 is an enlarged perspective view of contacts (114, 5 115) and base
conponents (116, 117). In two rectangul ar col um-type base conponents (116,
117), contacts (114, 115) that have elastic material respectively are held
in base components (116, 117) of resin material by an insert nold and are
arranged in a lengthwise direction. IR the present enbodinent, contacts 10
(114, 115) are assenbled three by three as illustrated and are fixed in
base coRPEHERT §YPRIEONREP ORi §ONE aick sarf 1ddl.afded PBASPREE| CRMRPBANEE fir st
housi ng il?Oé As shown in Fig. 3, the second end side of contacts (114,
15 115) (146 &7ed into franme (171) of the first housing and is supported
therein. As shown in Fig. 5 franme (171) is rectangular and includes

| engt hwi se beam (139) in the center bottom which [longitudinally extends
and cross beans (141, 142) having.a predetermned interval therebetween in
both sides off{Pank %%7?)en%ﬁfﬂ%ﬁmﬁ?ﬁﬁ%%¢5é¥ﬁ1Yigy) ﬁﬂo%FBEESbZ$H§'(141
142) are Iﬂs rally formed with frane ﬁl?i a nDId of s fetlc resin.
Cross bta g§4?asf42P@ﬁQP%ﬁﬁ?téﬁlﬁmt 1/ speEP %% Y18y a half
of their pitch, According to Fi e first end s of contacts (114,
115) proefuEBs tHPERpAS & ?ﬁs1(1f1611ﬂ7)c%t‘3ﬁ88b@c]o‘he§ltsﬁ €83k ond
side contacts, (118, 119). The second, side con% g é 18, 119) are
assenbl’%%l"?h‘?Je%sB}Ct‘H"f‘E%ri}\P hreBRegEiyely1axe hess & ?ﬁ%t‘? Crttfie

| ower Shg frame &%%%2 t hrou rectan ular enl 143, 144), that
et or kbhisr 1 2hs T b YA AR (POeE tohg e PASar§ A2 tatgen | o
f0||OMA9g%1&engthw1se direction. In 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

supported therein. AsshowninFig. 5, frame (171) is rectangular

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

predetermined interval therebetween inboth sides of frame (171) .

20 Lengthwise beam (139) 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

sidecontacts (118, 119) are assembled threeby threewithcontacts

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



contacts of the second end side of contacts (114, 115) are referred to as
contacts (118, 119), respectively, and the contacts of 5 the first end side
are referred to as contacts (114, 115), respectively.) Further, extensions
(172, 173) are provided in both ends _of first housing (170). Extension
(172) has protrusion (180) 10 that préfrudes fromboth sides of the
extension and through-hole (181) that passes through in the height

di rect i BACtBECMNGATOPPeRdNGS| Ot 3 17294) stre\aedf o dhel Ml At AVE 88t i ON.
On the other hand, extension (173) also has through-hole (182) in the

hei ght BepBcli8A)apgdhasogsnbeamscéildinglpar ti ohIPnbRes 9w1Bdt hape

recei ves the nut nmenber, which is forned in the back side thereof. The nut
r ecei vi AGNBAELSL tEecrrRRd €RE DAL or R obgH-1HG el tABar e Faf e pas<es

t hrough extension (173) in the height direction. The surface of extension
(173) i §of BFNEQ@TESCHfei (gl 8 owk} 9t haReBPREL 1¥GVac SN DILHe FRIYATES Phen
housi ng 20 (120) is joined, adjacent first housings (170) are |oined by
necﬁaniéaﬁl%16§ﬁné@dwﬁf@&t%ﬁ%iEﬁgeff?§;tf??ﬁt%?é%ﬁﬁF%t et4. # é?lis, t he
bottom of extension (172) of the first housing is overlapped onto the

sur f ace*8FPELLAYSoh )(173) of the other first housing. In this way,

t hrough-hol e (181) of extension (172) 25 of the first housing is

comuni cation with through-hole (182) of extension (173) of the other

(110 noust 1o L, SOl cat ing.. SILAUOTIgl 381, 100 stiheengd 1uts
and faséﬁnfirst housing (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 extension (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. 1In 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. In communicating

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



them Thus, adjacent first housings (170) can be connected and fastened to
each other. 5 Protrusion (180) that is provided in the sides of extension
(172) of the first housing supports housing (120) along the |engthw se
connecting direction and is received in hole (160) (See Fig. 2) of rigid
supporting plates (150, 151). In this?%ay, the relative position between
housing_&lZO) and rigid 10 supporting plates (150) is accurately defined.
Housi ng id12@)t rategf e e ¥eg oy O B ERIHECRT ned o 767 Rst ¥ﬁ§F8ﬁ (180)
to that of hole (160) and by pressing it in a crosswi se direction sQ as to
be i nt ethesed E@Mﬁeeﬁdaﬁgﬁ@tsgbﬁsﬁth%sbnaﬁeélZ%oaan bs epgnegterbagdan

enl arged front view (Fig. 6A) and enlarged side cross-sectional views
(Figs. 6BsSteOedbitestradetetP814, 118) and base conponent (116) supporting
the contacts. Contacts (114, 118) include contacting portions (190, 191),
respectively. Three elenments of each contact (114) are naned contact
(114a) 20 contact (114b), and contact (114c) fromthe |left of Fig. 6A
respectivel y, PARGTUF Athl 8O0 &| i s RFOvhdRdddghthetskAaspiaprtengien

cont act g118a), contact (118b), .and contact (118c), respectively in the
same wayl7Pir &F ditsehtsSor PeBRE BRIt PHEPOEGS i S(lm)“a?-@) nahe89c&React i ng
portion_(190a), contacting 25 portion (190h). , and contactin ortio

(190c) frOAYHE % reBIeCH P Cg%&fe?"e%% c“'f‘P@e’r?,r%ﬂ‘alYﬁiﬂeéne‘Pg nt‘%68$

contacting partion (%ﬁé%,ar naned conta%ﬁjn ortion iliia), coni acting
port on 32 Figi)2), ‘Gnat L9 8 aBUPRE* EOPEL o (R YL 50t kBT VERyEPASt he
sane way, the relative 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. 6A) and enlarged
gide cross-sectional views (Figs. 6B, 6C) of contacts (114, 118)
and base component (116) supportingthe contacts. Contacts (114,
118) include contacting portions (190, 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 (11l8a), 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



way. In contacts (114, 118) having three contact elenments, 5 contacts
(114b, 118b) have a different distance neasured from base conponent (116)
fromother contacts, that is, contacts (114a, 114c, 118a, 118c) . Further,
contacting portions (190b, 191b) als have a different distance measured
frontbase conponent (116) from ot her &ontactlng portions, that is,

ontactin rtio 190a, 190c, 91c For nple i f the

i ot ancd 19aBlecRBoreaE R hyPaRET ohan (obal - THCSHHvBARE L SO RERE (116)
|s referred to as "L1"; if the distance between contacting portion (190b)
and bas¥@¥5 conmponent (116) is referred to as "L2" ; if the distance
between contacting portions (191a, 191c) and base conponent (116) is
referred to as "L3"; and if the distance between contacting portion (191b)

db t 11 t "1.4," t L2 d
oD) ool Loy tnakrirc s nid SomtLEf s h%t"t‘ig %erffam%@t el €heh & ons: on
and t he same onfl ratl contacts

(1143 1f§)nt§1ﬁ: soag‘ rkrpe)htlha(vlelé’ﬁ C(liulg[-lt}:ts %%rr\tfa%t%t%ﬁ(i% m?t_aLé)lrand base
t (117 B 117 I
o b R (PBRRRRE O o) e
b 141 142 h
iisﬁéit‘ﬁﬁé Eﬁ% EL e R R 3.r§r§8%t35%8g<t%2?0 119)
havi g BIEEEPL e gEke @tds stcgnt Laglaits aaf%gtggse%%%g%%eé 1193))are

opposed "t 0 con o Ton
from other contacting portions, that is, contacting portions

10 (190a, 190c, 191la, 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 (190b) and base
15 component (116) is referred to as “L2”; if the distance between
contacting portions (19la, 191c) and base component (116) is
referredtoas “L3”; andif thedistancebetweencontactingportion
(191b) and base component (116) is referred to as “L4,” Ll is
greater than L2 and L3 is smaller than L4. Since contacts (114,
20 118) have the same dimension and the same configuration, L1l-L2
equals L3-L4. Fig. 6 only shows contacts (114, 118) and base
component (116), but contacts (115, 119) and base component (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 toeachotherbyahalfpitch. Therefore, incontacts

(115, 119) having three contact elements, contact (1l15a) and



respectively. Contact (115b) andcontact (119b) face the portion between
each group of contacts. Therefore, there is no contact which faces contact
(115b) and contact (119b) . Contact (115c) 5 and contact (119c) face
contact (114d) and contact (118d) of _the contact group that is adjacent to
a group of contacts that are conpriséa of contacts (114a, 114b, 114c) and
contacts (118a, 118b, 118c). 10 Fig. 7 is an enl arged perspective view of
second ABUEARE (1138) are cppasRd §oapenbast thhpohendgcontact1i¥186¢ Fig. 4
pass the second end side of the contact_in the first housin of Fig. 5 and
r ecei verBERECEdSditent Sotest {1FPb) anteantastsi PP 1368 e BBYELRR from
the first end side of their contacts and 15 engagenent piece (147, 148)
(see Fi §etupensepeBdyRdPiaf COrCtHor tTheefans, uye i & aPBEAGEMed in
both | ateral sides of first housing (170% and are engaged with each other.
First WB&SPn§2EEP05CRRASetbhdPhodRAngGC138F At LoPAst ehBBERGTedth 6t her
by, for exanple, a screw.. 20 Insertion openi (153) where the e portion
of Phe 2B8r FEE5GTH ng mitle 13FheceBFars ﬁﬂ&égge@WQ;QQHH%ﬂtiﬁlﬁgggrog
surface ElSZé of the secong housingn Al ong bot h si des gf insertioB openi ng
(153), ERGagRREACtsHEPPPhEPAS (8583 85¢ tale 2594PHFRNGEdC]REAFEPERZ N

f 152) .. t Il _h 156 |
ol o (1575 SrESTORprXEaGr e d L agabihent! SHal - HbFGELALE6n 136D,
156¢) ag98£hr??8%3qagenent 23

10 Fig. 7 is an enlarged perspective view of second housing
(130) . The contacts and base components (116, 1175 of Fig. 4
pass the second end side of the contact in the first housing
of Fig. 5 and receive base components (116, 117). Second housing
(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 are 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 inserted 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



smal |l holes (157a, 157b, 157c), as one group, respectively. End portions
(158a, 158b, 158c) (See Fig. 6) of the first end sides of contacts (1ll4a,
114b, 114c) are inserted into engagenent snmall holes (156a, 156b, 156c¢) ,
respectively. End portions (158a, 5 1?§b, 158c) meke contact with the inner
peri pheral surface of insertion openfng (153) of each engagenent small
hol e, and thereby load is applied to contacts (114a, 114b, 114c) |n
advancesl“ﬁllt}h‘élﬂ"r"r@c,sﬂ%n 15 beat A7 Fhs et ® CoT IpeHPngF Byt iyply " jEnd

consi der ed t hat the i nsertion forge s reduced b se _of defl ctl

menmber sPOHSWERS: (138&ar dPRY t 85FPRi s %Eh%%%ue C&héﬁﬁ dehs&f SPAe g?ﬁted

defl ectign nenbers should_be greater than th of the EFIOF arts |£}order

to sufff |Cé?ﬁ'i‘?/c?%o(&cle4a'né&é?sa]r]y‘l?)n§§ret’r%ﬂe¥5?ée”ftcﬁ CPHAIPAEH T8

Fur t her BO18R0 (ogn  Kibl or LaSkhn BESPETISF By il 35 e’ib‘g’g?‘?c% "Htros

Cha® badohbn: BeE Yo THE ShmETontt CF%S%%%EérJ? ’6% G U
ond s delsrrEoruarer gy TG sagélgéé'?cﬁefﬁ%aﬁ e hele ?@Eﬁf%‘ge)ff !
necessal§adun aéﬁ%.g? d niﬁ%%‘f%%’g o Por dd B AN c?’éﬁt%‘i FHRchR whi 1 e

mai nt ai a |at actln ressure;. and Wgﬁreln manuf acturing is
25 easygh Slrp (%n ﬁetan SESgesht s hol e (156) 24
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 problem that bad contact occurs since contacting pressure
reduces. However, according to the present embodiment, since
20 end portion (158) of the first end side of contact (114) is engaged
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)



with a portion of the second housing being renoved. Since the distance

bet ween contact (114b) and base conponent (116) is smaller than the

di stance between contact (114a, 114c) and the base conponent (see Fig. 6),
engagenent small hole (156b) to 5 which contact (114b) is inserted has
rectangul ar barrel portion (159) forZ®d fromthe inner surface thereof.
End portion (158b) of contact (114b) is engaged with rectangul ar barrel
porti onwith59)pontiengaferentsarmind hwieind 35 igsascnoredaveSinBChaieea form
of a hole, and may have other forms if end portion (158) can be engaged

t her ewi dhsthoceekaipleen tdmntsanet | (hbtk) rapdhbasea catiddregrtt (12¢&l 16r ovi ded
therein. Also, rectangular barrel portion (159) may have a different |evel
provi dedmahéeei hhant hhésd ikt shcendepeeehnonontsgh) (dl4eeonl 8€) (andbyhean be
engaged. In the sane way, the end portions of the first end side of

cont act basglt®aponksly, (skst)Fig e ¢ hseengdgenedtesgaddndmlesned 36inbl €O (157)
and contact with insertion opening (153%, and thereby load is applied to
confact shi ¢hseontasp, (h11de) isiageanes hasthecHrpreelran~20ret PISetPTon
opening (153), respectively. Each contacting portion of contact é114, 115)
prot rudés58¢ Eermedfixam shenl mreerurdRr e sREFECS wi ERG ReTESARaE28BY the
correspondi ng mal e connector wth sufficient contacting pressure when the
cor r espohdragtagte (1ddinedtbrengagederi e, rostpnguley Hagusla P ehPbf
second housing (130) in the state where contacts (114, 115) engage wth

engageméhPo3nral | hol e (156,

10 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
applied tocontacts (115a, 115b, 115c) inadvance inthedirection

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 male
connector is inserted.

25

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

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




25 157). The portions of contacts (114, 115) which protrude so as to face
each other (that is, contacting portions) are seen frominsertion opening
(153). 5 The engagenent of contacts (114, 115) with engagenent snmall hole
(156, 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 contact (115) is widened by a jig having nearly
t he sané5abnf|§bﬁapp§ﬁ1§m§.HftQQP%ﬁﬁﬁﬁcKééé4sééﬁﬁomﬂ1%ﬂmﬁﬁp%§u6§eﬁpng
(153) and thereafter by renDV|ng the jig after each contact is inserted
into thas kerfespofdrhgoshar (kbRE. iSecsmmbRsifsing RaBbIoNs) ndtifit 8in
first housing (170) and thereby hou5|ng (120) is assenbled. As shown in
Fig. 3 &rom 1Bﬁ®n&ﬁ9QNPRﬁﬂ%¢%n 133%) is formed 15 in the lateral sides of
t he 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). Housin élZO) i's interposed betmeen
ri gisd supmthh@ﬁﬂgﬁgﬁﬂ?qBQfqgﬂﬁa%ﬁﬁ|¥§* ?% d tie? epgpRsaIR Ty SHaddr ew.
20 Partlcularl i s . noted that enga genent pjeces (147, 148) enter

bet weenbPi i al%paow. hg PFEPERL {2869 4B PovEtd ng &9508id beﬁéangbémén
fitting recess portions (145, 146) of the first ho“5|ng and ri
suppor t £RTpFRE dsl {aEEnd; §ifie %ﬁd:qu%ﬁ‘Ctb?o{Je]c‘h Ag > 'pdFt PBAS (A% °P§nt

d f d 25 of d
it es (156; 151 WhPRUIS AR ERRIEATL PRSEC T OAGAd: 8P FORRRER AT pParal i ty

of housigga,éé%g) %&9J‘¥£53 éﬂfﬁg_nearly the same configuration and

10 the same crogss-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) is 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 (150, 151) and is fixed therebetween by a screw.

20 Particularly, it is noted that engagement pieces (147, 148) enter
between rigid supporting plates (150, 151) and are positioned
between fitting recess portions (145, 146) of the first housing
and rigid supporting 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 hougsings (120) are joined along

the longitudinal direction is strengthened.




the longitudinal direction is strengthened. 26 Fig. 10 shows a nale
connector according to the present enbodinent. Fig. 10a is a plan view and
Fig. 10b is a front view Fig. 11 is a cross-sectional view of the nale
connector 5 of Fig. 10, which is taken along line AAAin Fig. 10. Fig. 10
shows a mal e connector. Male connectoﬁG(ZOO) is mnounted on a circuit board
(not shown) . Plug portion (221) of nale connector (200) is fitted to a
femal e connector (See Fig. 10 2.) that is nmounted on the other circuit
board, and thereby the circuit_boards are connected to each other. For

exanpl e, pl ugFl%o)r/Wo‘?P(("Q%l")‘ 1_1ENSRPPEFtPAt € Drte RMtS¢1%0) and
t he cont cténﬁ gortions which .are provided in the_connectors contact with
each ot$EP91HERELy EdfHnedfPnd SedcPihef1a% BREcfrfcaliyy ¥ Wy Torhkct or
(200) has a slender_ supporting nenber, (22 .that_is integrally fornmed with
b g, poTTeBn” (52 Bhd e € BRI CE 5yt ¢ aet i LS Cog SheE ( 250)
that is arranged 20 and, mgunted in s ortin er 26 ong the
Ien%thﬁ?ééél%irggtig ?andET§§$§ﬁ?ﬁ§H§§ﬁb anZgg¥PF6¥&%5%%e éhggsupporting
menber (226) in a circuit board. Fastening nmenber (230) has a conpliance
portion (231) and nal e connector (200) can be securely fastened with

(espect Lo VA TR BORLS Y SIS, SOV S ILLOR (F L g1l 1
;?ggg\/i( 3 ré;é)ve%gagzcg%rrgg%intfen%aepé nﬁ'xotrresrfpoex{rn)( 2301;11'13 58{*@? ni ?255]? éf;lt eral
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.

Plug connector (200) has a slender supporting member (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) andmale connector (200) canbe securely
fastened with respect to the circuit board by engaging compliance

25 portion (231) with the through-hole that is formed in the circuit
board. Fastening member receiving groove (225) of fastening

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



27 (223) . Plate (240) is received wthin fastening nenber receiving
groove (225) and supporting nmenber (226) is strengthened. Contact (2

arranged three by three so that the backside

sides (222) of plug portion (221) , and 5 has board contacting portio

(265, 266) for elastically contacting’with the circuit board and

contactlng Fortlon (25‘2 that is arranged al ong both | ateral sides (
P (124 0o

of plug(®

i onPlaper ig .«Te@&wqdawe apnsﬁa(fetser(lmwemoealtﬁgcepbﬂ%
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15

20

25

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

following.

Fig. 11 shows the inner structure of male connector (200)
in detail. Contact (250) is fixed by supporting member (226).
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. In the lateral sides of plug portion (221), contact
receiving grooves (270, 280) are formed and the grooves (270,
280) pass through base component (223). Contacts (250, 260)
are received in each receiving groove (270, 280) and are fixed

by engaging with base component (223).

50)

confornms to both | ateral
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222)

n
ed
ed.

by

226) 20 In hou5|Rg g220) b se C onent £223) and
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28 Fig. 12 shows a configuration wherein nmale connector (200) is engaged
with femal e connector (100) and is fitted in circuit board (300). 5 Wen
mal e connector (223) is inserted into connector conponent (110) from
insertion opening (153) of fenale connector (100) (See Fig. 9.), contacts
(250a, 250c, 260a, 260c) of male confctor (200) contact with contacts
(114a, 114c, 115a, 115c) , 10 respectively, and the gaps between contacts
(114a, 114c) and contacts (115a, 115c) are extended. Thereafter,
contacting portions (190a, 190c, 192a, 192c) of fenml e connector élOO)
contact wth ¥he-dohBRewSny G50t BHER b tihsiike e FpdfdreRnartoFo (HEQ L
conponent (223)) .of contacts (250a, 250c, 260a, 260c%,15 of ,mal e connect or
(200), P8spRIRPGBIWLItE Fatpke gopnectoe Gy Bkt weehiEbRatPC¥IqRAE 114c)
of femal e connector (100) and contacts (115a, 115c) are fully extended.
Ther eaf Pe@prdcdiPet-s (250b, 260b) of male connector (200) contact with
contacts (114b, 115b) of fenmal e connector (100) , respectively, and the
gap°bet ween 20 contact (114b) and contact (115b) is extended. In the state
where plug portion (221) of the mal e connector is sufficientl i nserted
into connectoWh%BnﬁéﬁénFoP?ﬁGFq?cﬁﬁ%%&e*?ibﬂsSEEﬁﬁndnt€1§§Pa%C?%ﬁale
connector (100) , contactin% portions (190b, é%gb% o% contacts (114b,
115b) of OFBREFE tcbhh@tt:dOT 1867 rEdract S PH 1 heLicbiPat i HortPons of

contact g, (350h, 2600) ‘of {he_mal e conpegLor, beSPEELLVElYoc) of maie

connector (200) contact with contacts (114a, 114c, 115a, 115c),
10 regspectively, and the gaps between contacts (1l4a, 1ll4c) and
contacts (115a, 115c) are extended. Thereafter, 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. 1In this state, the gaps
between contacts (1l14a, 1ll4c) of female connector (100) and
contacts (115a, 115c) 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) of female connector (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.



29 In Fig. 12, the height of contacting portions (190a, 190c, 192a, 192c)
of female connector (100) with respect to the base conponent is "L1," and
the height of contacting portions (190b, 192b) with respect to the base
conponent is "L2." Thereby, at 5 the beginning of the nale connector
fitting, 2/3 of all contacts are extge%ded and thereafter, the remaining
1/ 3 are extended. Thus, conparing with the prior art V\/nerel n all contacts
are extendedI%tFlﬂwe1§an"eh‘?|hr%9btth€fl%@@F?FEH%PEEWQ“& §17PButeP%at two
times. At _the begjnnin 2/3 of insertion force js 10 necessar
thereaf13#2, %t Phddmats Cf‘?ﬂ‘ré%crr%rng%%%a‘?’ifthm‘?ﬂ’\%?t F9 ’fﬁ%%%@ent
enbodi nent, the end portions OL} irst end side of contacts, (114, 115)
of femfYRIARBELLF L(ll'OO)a sehm et Wﬁ%ﬂmoww(&% 157)

that are 15 provi ded in upper surface (152) of hpusjn
preli m%%?? Yoy ’?%s%%fﬁ:o fee toﬁﬂ-f-“%%‘b CBHet WeerTont a?g%%r?éill aY15)

e S L W LT e S R e
oy e APeLiion,gh,  beample:ce @&fc;%@g;%ga?;'@%&»‘az@os - Bt
comnect it 792 msagﬁgas%gﬁ;{ e LU Dokl Sl BRe Bl o
EENE e W PR e bl S

cont acting. Bt 1eR0a . AE ERIBLLARAAY) AY HFTRhELSRRARCYL A0

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

Further, in the present embodiment, the end portions 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 so that 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 connector (200) as being sufficiently high.
That is, it is possible to make contacting angle 6 smaller since
displacement of contacting portions (190, 192) may be smaller
than the prior art for obtaining the same contacting pressure.

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

parallel with the insertion direction from the very first time




parallel with the insertion direction fromthe very first tine 30 of the
insertion of male connector (200), the insertion force can be reduced.

Fig. 13 is a schematic graph showing the relationship 5 between the
insertion force and the insertion distance. The vertical axis shows the
insertion force between nmale connectof? (200) and femal e connector (100)
and the abscissa shows their _insertion distance. The origin indicates the
state ofPfthBevépgertipsy ofi males commestion i Rk dye 1S¢RtE{AR HPESENt
enbodi nent, as indicated by a solid line, peak value (1) is obtained when
cont act AR P6r £feeWSgA90a, 190c, 192a, 192c) of femal e 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) B}€-eifenfed Wt okerd ¥ RRB FHHW&§€é§ﬂﬁu¥?ﬁ?§ﬁo%fP?PIn
order to extend 20 the contacting portions of all contacts, the insertion
forée BEtYERR Ithegd NReikt VA ukCTSs pBAN&EES ISP AR aBbSE2BESCr i pEFon can
be applied to when circuit board inserted to fefgle connect or

( 300) i
(100) a¥e¥hoGAli AxtReSBRFEW-HBS ’F‘il%.riﬁ?nagoﬁﬁﬁlb%&w?ﬁ& P2t Gt TR BEt REen
mal e connecgor éz Oé and fenmal e cqpnector %g%% .. That is,hcont cts (118a,
118¢c, 1188°) 36y eBAd S HRPEGT 11PN FHTFLRE21 PPPWE HRPEELi on
insertion distance. The origin indicates the 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 (190a, 190c,
192a, 192c) 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 priorart. 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, 118c, 119a,

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



31 along which the circuit board is inserted. Accordingly, contacting
portions (191a, 191c, 193a, 193c) and contacting portions (191b, 193b)
shift in the insertion direction of the <circuit board. Thereby, the
insertion force is reduced since 5 the insertion force is distributed when
contacting portions (191a, 191c, 19338l 193c) are extended and when
contacting portions (191b, 193b£ are extended. Further, it is_also

possi bl 81PR&t wikch dthe Helxewibcbeasf 180 imgtdtetonASGU DY, whi ch
have three contacting elements, has an alternatively different distance

f r om t hEOP&SE A RBH 100§ ofl Bhd: aAdiRer 19BFe it i ¥ f BPREAERANEe
further reduced by setting the distance of three or nppre stages_w t hout

li mitingortAeTd dilddde 6f93tg‘?/90 hiffes? HoWReVidte e T hi gyl t5e 65108 8hgthRe 15

| engt hwi se direction, it is necessary to make the contacts_having, the

cont act FAECHd it PORE havilhiGRaRY sdrhe dirtSckCR riotf t el HastuceipohBRe

al nrost uniformin the same direction so_that the insertion force differs
al ofig tEEQ¥ﬂﬁﬁ¥W&%%f&ﬁ%%%?éﬁ%HT%QR¥Q%BHﬁ&ﬁQﬁ?a%ﬁﬂﬁ%gqﬁ%%%¥igh9¥%rce

al so can be reduced by applying load in_ advance so that, while, nmaintaining
the di st2h€e brtedd3CAT Bt ERCAPHOFRRSRON 2 ¢ N BRI SahtP tRe base
conponent _as being uniform the gap between the contacting portions of the
25 cont 4888 Len A4S Hher eases, or inversely by meking the distance

bet ween the contacting portions and the base conponent

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 component
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 lengthwise direction, it is necessary to make the contacts having
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



nearly uniformy different. According to the aforesaid 32 description, the
housi ng of the femal e connector has a plurality of nmenbers. The housing
can be formed as one structure. Further, the second end side of the
housi ng of fenal e connector (100) can _be surface nmounted. 5 Wth reference
to Fig. 10, three contacts (250) are %?ranged in both lateral sides (222)
of plug portion (221) of supporting nenber (226) as one group of contacts.
Pr ot r udfifgcpéptiion (phe)housing f BRE Hruabe FAHE G X b o attkY(250)
Protruding 10 portion (210) also projects fromthe contacting surface of
cont act of (EEexp0) The hews i BaGAIPS & ogdMmesca s BREET THA 1B nndtiBEher200) .
Protrudi ng portion (210) prevents contacts (250, 260) of 15 male copnector
(200) fEbm gecead ye%kawge Ohtdee Beepingustnderel® smusste &B?lﬂgct or
(100) when nmal e connector (200) is inserted into fermale connector (100) .
Recent | §ant ke sufecoOMOWHE@Esary contacts has increased. In the field of
el ectrical device, arranging many connector assenblies along their 20
croSswi se direction and connecting many conductors has coped with this
situation. In this structure, male and female connectors that are fitted
to each ot her "gbhinedfeRanIe EQdH Dt h8r LHERF ERBLBESS b1T94 freRET3RIRY
connectors are fitted to each other increases. For_ex ée, in the | C test
devi ce, 1ReR9tRi Yatf¥a 25 ifdRs dLAdhlerd BngnﬁPEt&BHné%B?n;? HHREEU 3P e

arranged in , ,
member (226) as one group of contacts. Protruding portion (210)

is provided between the groups of contacts (250). Protruding
10 portion (210) also projects from the contacting surface of
contacts (250, 260) in the 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, inthe ICtestdevice, 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.)



crosswi se direction within the device. A guide pin is provided
hori zontally in the device body and hole (101) (See Fig. 1.) 33 and is
provided in the fenale connector in advance. The guide pinis inserted to
hol e (101) of the fenale connector and the board is arranged and enters
the device body. The circuit board afdl the female connector are fixed with
respect to the device. 5 On the other hand, the male connector is fixed in
a not hefbBBat &, Pravperfot hubke frprle onnackprate dOURBCENd Shefgpife
Cenerally, it is difficult to accurately |ocate the board attached to the
mal e coRmBciBrinferkeds rahed epddittlilofnitdie thamabrrerrpeesoroandhhei tting
position of the femal e connector. If the positional 10 shift is severe, the
col | i si BRAKEt ey nrIge ¢ GMdetRbEE Sarie fdatel @ beshhecIdies chirehilt PRaTHevi ce
and ms -insertion occurs. Further, the contacting portions of the nale
connect @pdctibet hema kg uFaneecheysprg biXefewiBharesbsRkeEPot RBydERECE -
collision or making contact wth both connectors. Particles such as debris
genér at 88 e Prhatehamd i hjedRabe THNRORPACT Hd 355t tioR B ERRPREY  cause
bad contact. Cuttin% of Jnsul ating housi ng of éhe f emal e connect can be
pr event BPHE FiARER RG3Fi 0t RRHE HHIS Bﬁagﬁll"ﬁ? PR kPt rral%e’&%ﬁﬁgﬁ:%r. 20
In the follow n t he ogeration of _the gresen%eiﬁvention

0

, . c w%ll be h
descri b&f. 1 LiGuiE tormecEBrtand LoFahl k Ratorttareef +Peffo each
other, it_is greferred,thag fit;ingdstart%. frognth&Hstgte ere bo Q
connect BR4CaF8RPEFFEd ARd“88phPafEd? PRATAPSt YRED WAFI BOREPPRYRPng t he
relati Vghgo iééfrrl]g %fosition of the female connector. If the positional

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

15 the cutting enter the contacting portion and thereby cause bad
contact. Cutting of 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




25 lengt hwi se direction and crossw se direction of both connectors after
fitting (The position is referred to as "center position," hereinafter.).
However, generally, both connectors are 34 relatively shifted fromthe
center position in lengthwise direction or crosswise direction. In the
structure, if both connectors are fiB#ed to each other, a portion of a
plug portion of a male connector nakes contact with the housing of a

f emal e Petanmheeflgr shiftidie Hrowrthet ceatpar ot tafort hien plemgpbvisen of the
mal e connector is supporting nenber or contact. Generally, the housing is
made ofdieethisof er drwaswistal dandcthenconfacthe st wie metfl both
Therefore, if the contacts of the male connector contact with the housing
of the ¢emabetoosnaceofitted toeeadt sthercud peet honsthg BhUIRE¥ERgndebri s
and so forth are generated. |f the debris and so forth enters the

cont actdfiga purl¢ orrwiecher wakeactonbadtcwithictheahogsdng. ofhareeBpée
according to the present enbodi nment, protruding 15 portion (210) is _formed
so &s tcopneptor.frdm the poapachrhy suPPaEEOsf ofohhacPsug2BOrt260)°fn t he
crosswi se direction of nmale connector (200), thereby preventing contacts
(250, 268 mEkemadinesidy imakhRgossitacNemPEr AU HPAFU 20)CreFahbY e
connector (100). Protruding portion (210) is provided, and 20 thereby the
protrudthg hovsivg tanmedatattresin spEtasushag 1ebe) amRekeF@ILAEL| s
preferred that protruding portion (2 10) is nade of the same material as
housingiﬁm@@#%OgmeﬁﬁlnayTB@ﬁﬂ£R¥qmbﬁﬁﬂﬁhﬁﬁﬁFaFtﬁéV?ﬁﬁeﬂﬁéQ§ﬁﬁP%6FPﬁess as

t he housing or having hi gher
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, and

20 thereby the protruding portion cancontact withthehousing (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 wherein protruding portion

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



softness than the housing. 25 Fig. 11 shows the configuration wherein
protrudi ng 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 supporting
menber (226) through base conmponent (223) fromleading end (254) of plug
portion (221) of housing (220) of the male 5 connector. The height at which
protrudthg ponérgrogdDdpnptivhrctentdciom Hporad g wiknbee spz2a) Lot bhe is,

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

t hat at dreasthgpl ugropontdiory (24 ich ¢PhOacestedBB, t26Motits didmerof han
contacting surface (255, 256) ; it is preferred that protruding portion
(210) 16upeartliegpieagbend 226 )t tbno(1254)asd cpimpgneortt { 223 [ Z2Dm hesdiheg
configuration so as to reduce insertion force when it is fitted to the
corr espendi Mg seonrdctdrug Ipptthisnedad) mefit hotdse nac oi¥d Yuret | owe ohale
protrudi ng portion (210) has roughly a bullet shape in the cross-sectional
vi el whennueewed .i n Thiechei @it aitseh 1 Abpdipkevdiioy P& gion4 2dWgverehect s
configuration wherein male connector (200) having protruding portion (210)
i s i nsefren dunpeT hibey Meowe rofdh hg thas3)s ot hededlah tcohhdet o eI onEven
when fitting 20 starts when both connectors are relatively shifted fromthe
center iposotispecébmedct sHOREUEX260F of neressshiethat fR20byagb mbeg
contact housing (120) although protruding g)orti on (210) mekes

portion (221) of contacts (250, 260) is higher than contacting
surface (255, 256); it is preferred that protruding portion (210)
10 near leading end portion (254) of plug portion (221) has the
configuration so as to reduce insertion force when it is fitted
to 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 startswhenboth connectorgarerelativelyshifted 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 caused bymaking 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



contact with housing (120) . Thus, it is prevented to generate particles
caused by nmaki ng contacts (250, 260) w thhousing (120) . 25 Fig. 15 shows
the conf iguration wherein the male connector of the prior art is fitted.
Conmparing with Fig. 14, it is 36 understood that the contacting portion of
the mal e connector. makes contact wi8f the housi ng. (See the portion
indicated by an arrow.) 5 As clearly understood fromthe above, according
to the updegsemroachdmt dhe mverheAting Pretden &ft $he nale oC%%ﬁCF@r
prevented and that |engthw se error generates even if the nunber
connectméh§slﬁ@ﬁé§§és“@ﬂﬁbéh@h@QMﬁﬁﬂgm)f%ﬁ@lgﬁﬁiRﬂx?¥@Pr}ﬁﬂaca§88pBthng
pl ates and the generation of bad contact is prevented 10 since the

cont act 8Nap&YSMi-ted. Further, the insertion force of the male connector
and the <circuit board can be reduced since the elastic contacting portions
of the contacts of the nodul e-type connector that are shifted 15 in the
separation direction of the contacting corresponding connectors are al nost
uni form y di sBFi BheadFl YTHEAaTRE A t FEORoRNGC BN EIRAUIERE vi @ htBPessur e
in the inner circunferential surface _of the insertion opening of 20 each
engagen@ﬁ?s§ﬁélPQMﬂQ¥%ﬂn¢rﬁPYﬁM%PEgogthE ﬁﬂQQQﬁQ%U%PI%%dtolgp%BpFFed to

the contacts. In this way, the _ insertion force of the nan gpnne can
be furtﬁéﬁ‘f@@&&éeandwth%“s lieRatdwi e SrRQr PRBCENESEEeBILY
connect or

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 board canbe reduced since theelastic contactingportions
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 housihg of the
corresponding connector due to a protruding portion that is

provided between a predetermined contact of the male connector



25 directly collide or nmake contact wth the housing of the corresponding
connector due to a protruding portion that is provided between a

predet erm ned contact of the nale connector 37 and the contact adjacent to
the predeterm ned contact and that protrudes fromthe contacting surf ace
of the contacts in an outward direct?dn. 5 It should be noted that the
scope of the present invention is not limted to the described

enbodi nepesthaieentaet adi agedtf FedthePrde HprBiBRENEINESCENRNHeSBRAFbed
enbodi nents are goossi ble is clearly understood to a person skilled in the
art. |presrefesrtroroihe fondan end At fere Mbolheicont ARt And ahPrbYakent s 10
also fall within the scope of the present invention. Industrial

Appl i caBLFREY1PR -t he above, according to the present invention, it is easy
to properly fit a nmale connector and a fenmale connector. 38 CLAIMS 1. A
nodul e-type connector conprising: a plurality of connectors which have a
plurality of contacts 5 having contacting portions contacting with a

cor Pespondi ngl t ethRWE PeaRatghblidk P uiPhAtdsReh T pEBF at FY§ bt on
contacts; and a rigid supparti n% | at e .on gni ch each of _said connectors is
fixed. 18 POLTHAMIGES &2 ye & %EE%B?daE’E‘ PHFLTERT O S Y, VIHEPRPn t he

plurality of contacts are serial II%/ arran%edd'n a | en(g;th i se.
modification or improvemerits to the described embodiments are

possible is clearly understood to a person skilled in the art.
It isclear fromthe claims that themodification and improvements

10 also fall within the scope of the present invention.

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

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




direction of the contacts and are fixed on said rigid supporting plate. 15
3. The nodul e-type connector according to Caim1l1, conprises a plurality
of the rigid supporting plates which fix the plurality of connectors by

i nterposing each of the plurality of cgnnectors therebetween. 20 4. The
nodul e-type connector according to c dPm 3, wherein each of said
connectors has a fastener defining position of said plurality of
connectors with respect to said rigBHA§U§porting pl ates by fastening said
rigid supporting plate with the plurality of connectors. 25 5. The

nodul e-type connector according to Claim3, wherein at |east one of said
plurality of connectors has a protruding portion 39 at an end in the

| engt hwitse db re@epba - tyRer SonMCBasIoBPHE AeRIone of said plurality of
connectors has a recess portion at an eng in the hen ﬁhmﬁse di rection;
wherein the pt Blafedy tof O SAMRATIYTS whe ohi BRWE By Pi Hee pb¥i Mg “RALEPng
portion, where said protruding 5 portion and said recess gortion are_fitted
to eachPBVhBE CoBUARMI RIEE HPRF GPPEGCEE "BGitH 3GPHbT EPRGS praAres™ana oy

sai d fastener

porti on@l&ng PQgggﬁbLg%hgg %ggﬁéigéggggﬁgﬁé b&gighi%%”ﬁ%gx%gff{i tLB?tion.

10 6. The nodul e-type connector according.t.o.Caimail, wherein the rigid
supporti ng plaat’élgr% %J%}?%W%rpa]ﬁte%i%%ﬁ%‘ predet rr‘?iaﬁéidcoﬁggffe‘f)gﬁ and
t he plunalitx 8f connectors have protrusions and
is fixked.
10 2. The module-type connector according to Claim 1, wherein the

plurality of contacts are serially arranged in a lengthwise
direction of the contacts and are fixed on said rigid supporting

plate.

15 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

therebetween.

20 4, The module-type connector according to Claim 3, wherein each

of saidconnectorshasa fastenerdefiningpositionof saidplurality
of connectors with respect to said rigid supporting plates by
fastening said rigid supporting plate with the plurality of
connectors.

25

5. The module-type connector according to Claim 3, wherein at

least one of said plurality of connectors has a protruding portion



wherein the position of the plurality of connectors with respect to the
rigid supporting plate is defined by fitting the protrusion 15 to the
groove or the opening. 7. The nodul e-type connector according to daiml,
wherein the rigid supporting plate has a formof box, and wherein the
position of the plurality of connectéPs with respect to the rigid
supporting 20 plate is defined by having the plurality of connectors

recei vedt aheendningthe\ angtdutiore Ihiviawf iprpl whanetyn gt deasicfBORBRINg
contacting portions contacting with corresponding term nals, 25 wherein the
cont act bng pér spads pdirefdtyl efacpnpestorsnhast 3 rY&FESShPPEEHORNaEhEN
insertion direction of the corresponding termnals. 40 9. A connector

havi ng &ngliny aih¢ denet hwd festine dadmgvirere b Ehad L YWerltlitoret E6RPSEEPRE with
corresponding termnals and being opposed to each other, 5 said connector
havi ng hoesf igeddy Agterpesdagerentt thaid PORT 1ofhet e Fe 199 e Rg G EREART
portion makes each said contact engaged wth in order to w den the gap
bet VieenPplié ieanaaétsaig pecesenBOr biop rfitdied yootaehddisty E6hWSEHs. 10
10. The connector according to aim9, wherein the contacting portions of
the pl uthei ppuskldsat &t ¥igld shPPeading PRetessend by sdilfefBiSERNGE t he
corresponding termnals. 11. The connector according tg Claim8 or 10,
mhereinpﬁﬁétééﬁﬂﬁet§h615lﬁ&¢eS&P§€66H&9eﬁaa56rPPéntgﬁa€1F§lBEOQPHEa°Pn t he

opposi ng si de , . . o _
and fastening the rigid supporting plate and the fitting portion.

10 6. The module-type connector according to Claim 1, wherein
the rigid supportingplate has a groove or opening in a predetermined
position and the plurality of connectors have protrusions and
wherein the position of the plurality of connectors with respect
to the rigid supporting plate is defined by fitting the protrusion

15 to the groove or the opening.

7. The module-type connector according to Claim 1, wherein
the rigid supportingplate has a formof box, andwhereintheposition
of the plurality of connectors with respect to the rigid supporting
20 plate is defined by having the plurality of connectors received

therein.

8. A connector having a plurality of contacts having

contacting portions contacting with corresponding terminals,
25 wherein the contacting portions of theplurality of contacts

are shifted in the insertion direction of the corresponding

terminals.



of the first end portion and a second contacting portion that is provided
in the side of the second end portion, and wherein the second contacting
portion is shifted in the insertion direction the corresponding termnal.
20 12. A connector conprising a plurality of contacts having contacting
portions contacting with a correspondﬁﬂg term nal and supporting nmenber
supporting the plurality of contacts, the connector further conprises a
protrudi ng portion that 25 is provided between a predeterm ned contact of
the plurality of contacts and the contact adjacent to the predeterm ned
contact 2-and t RGOTFIESHAITRIVIRY MR BHIA gt SHERSE s Y eI FPRFAFTEYT0f 41
contacts and the corresponding termnal. 13. The, connect.or according.to

O ai m 1BOTRAEPE GRS L FUBTI T RS ot RRBLA o © (R RAHRS RRPEPEA as

t he housi ng holding the 5 corresponding termnal or is nade of materi al
whi ch i $§°s6fF8r °FRER- the housing. 14. The connector according to C aim 12,

wherein the protruydin ortion is integrally formed with the supporting
nmenber. 10 15.S?HEQRﬁ%é§H%ﬁh%E&89 Qﬁ§%Q9Q%¥&W?f2eQﬂﬁ9%W?P?Rgggéﬁnbetween

the plurality of contacts and the supporting nmepber .exists_in the
cross-s&gFFS 81 tPPe R ERIPRE e PRENGP upﬁ%eﬁiFEE i 5t ocPﬁgaﬁFrﬁﬁgﬁﬁﬁd
dlreCtl%gt%fi%hgrgg%rgglagdgg gtgg%sbe%aeen the contacting portions

of the plurality of opposing contacts.

10 10. The connector according to Claim 9, wherein the contacting
portions of the plurality of contacts are shifted in the insertion

direction of the cortresponding terminals.

11. The connector accordingtoClaim8or 10, wherein the contacts
15 have a second end portion that is provided in the opposing side
of the first end portion and a second contacting portion that is
provided in the side of the second end portion, and wherein the
second contacting portion is shifted in the insertion direction
the corresponding terminal.
20
12. A connector comprising a plurality of contacts having
contacting portions contacting with a corresponding terminal and
supporting member supporting the plurality of contacts,
the connector further comprises a protruding portion that
25 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



16. The connector according to Caim 12, wherein the plurality

are arranged back to back each other at both sides of the supporting

menbers and wherein each of the contacts bends toward the supporting 20

menbers as it goes al ong the insertiogldirection of the connector.

10

15

20

contacts and the corresponding terminal.

13. The connector according to Claim 12, wherein the protruding
portion is made of the same material as the housing holding the
corresponding terminal or is made of material which is softer than

the housing.

14. The connector according to Claim 12, wherein the protruding

portion is integrally formed with the supporting member.

15. The connector according to Claim 12, wherein the gap between
the plurality of contacts and the supporting member exists in the
cross-sectional view of the perpendicular direction to the

arranging direction of the plurality of contacts.

16. The connector according to Claim 12, wherein the plurality
of contacts are arranged back to back each other at both sides
of the supporting members and

wherein each of the contacts bends toward the supporting

members as it goes along the insertion direction of the connector.

of contacts



