1 ELECTRI C CONNECTOR BACKGROUND 1. Technical Field

[ 0001] The present invention relates to an

el ectric connector conposed of a male connector and a
femal e connector, and nore particularly to an electric
connector that has neans forl sensing the mati ng status
of the two connectors. 2. Related Art [0002]

El ectric connectors conposed of a male and a femal e

connect or usual | y HlaN€TR ICoCKN BGEEOR t hat prevents
the two connectors fromcom ng apart accidentally in
the joined state. However, it sonetines happens that

while the two connectqrs.-.ar ' mat ed t oget her and
are in, say, a sem W%Aegﬁg%@gﬁghel r contact
term nal s becone electrically connected to each ot her,
in which case the two connectors wll be joined

1. W tThwuhide¢ifmgd ocked, and therefore may cone apart
accidentally during use. Accordingly, electric

corlféetlors are known which have a mating sensing nmeans

thg{}%ﬁi}]s able.to sense, the mating status in order t8
pr PreserhiVanHPRJEIACR S ARiclchifle 4 oDpgter cogprpsed of a male

connector and a female connector, and more particularly to an electric connector

that has means for sensing the mating status of the two connectors.

2. Related Art

[0002]

Electric connectors composed of a male and a female connector usually
have a locking means that prevents the two connectors from coming apart
accidentally in the joined state. However, it sometimes happens that while the
two connectors are being mated together and are in, say, a semi-mated state, their
contact terminals become electrically connected to each other, in which case the
two connectors will be joined without being locked, and therefore may come apart
accidentally during use. Accordingly, electric connectors are known which have a
mating sensing means that is able to sense the mating status in order to prevent
such joining in a semi-mated state.

[0003]

For instance, an electric connector 25 disclosed in US Patent 5720623 has a
pair of first and second connectors 26 and 27 that are connected by being mated
with each other as shown in Fig. 10. The second connector 27 has a structure
such that a cavity 30 of a particular size is formed between a connector body 28
and cover 29 thereof, the cavity 30 runs through the interior in the lengthwise
direction, and a locking arm 31 and a connector position assurance (“CPA” below)
32 are installed inside the cavity 30.

[0004]



For instance, an electric connector 25 disclosed in US

Pat ent 5720623 has a pair of first and second

connectors 26 and 27 that are connected by being nated

wi th each other as shown in Fig. 10. The second

connector 27 has a structureé such that a cavity 30 of

a particular size is fornmed between a connector body

28 and cover 29 thereof, the cavity 30 runs through

t heThentleckiag himt Be t@thwoS e dec@apian, ra3ilterd arm having a

locking arm 31 and a connector position assurance
particulgpAvidsle pod)leazthar & hermaalenéd)fi swshdesitinat aawiis ﬁxg@to the rear

0004]. 2 The Ki n 1 con i sts of

of tlﬁ%&og}ﬁg}g A0 gag |f¥(€H’te <f Sn@S rp&?t uliné?ftwndtoﬁenmg A

0 Nesi
por e AP o BE Rl thelo e ) 16 Bhg OOy 9. and
arm ext&nstically Haforaged e thosedrtican d@ﬁeﬁbﬁguﬁldﬁifstltlﬁ,‘? In this
gap is provided between the connector body 28 an the
resilicoy épcking agnd31i ribergr im fosmetass 5110(§83I1Iay haélfn@r apartieulanevidth and

tengifociet T APREERiEn QNSNS or Wil () B OKCHRn. Shigh Mg £PA 32 is
1nsevg@tﬁ tlhfbujdﬁg sl’lﬁﬁ%ﬁ. an@lsbeﬁgstthand g%ctdhf% teﬁaﬁ%g"Aﬂcggs 29, and 29, are

rect j ection
forrﬂeﬂ&ﬁfthe(ﬂwaléﬁgtﬁlh\h& §1Id@bVaB§.@f the 8overf29.st and second
| at chi ng holes 291 and 292 are forned in the two
Ier{Qﬁﬂﬁ\} se sidewal | s of the cover 29. [0005]
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I'S connecte arns, ~eac

manﬁpum@@m ngbcenneat e dcﬁm@@te@lntb FtﬁétS1@@ &imd heach Slde arm being
mani pul ation tab 36's L-shape. The CPA 32's pair of

conrlegtsid tpgan agd mtloemfethgagennpmlﬂmm &alr Bo’stl-simapes eclomiCPA 32’s
. latchi.ng .hol 1, 292 of cover 29. 006,
pair pfISQURG G 57, SR enaaes igoLhaTiSC HEY sacins Lighing oles, 291, 29

s installed in advance into the cavity 30 of
oftﬁ%%?vggcgnd connector 27. Wen the CPA 32 is installed
i ngodest he cavity 30, the tip projection 33 of the CPA
32 strikes into and is latched by the end portion of
t hdf'al sns3geofi thet mgtingckd tig usimg thehCPA 3 hehe sk ridg is installed

in adyPheiings SBcEntiLeofrde s SoEpnd CATERLah Af o, WHE HG CIA 32 i

insta¥RANGSHL hg%?. 1?}(1: %Bsﬁ{etﬁlg Jp%g]@&‘?bﬂtég g)f}%g téleSStZ strlsz mtto and is

connect or iall

latchR@abyneie dntep Hreidnost ﬂ{e §1b€e3 f4 pnthealpekidls dring \}vﬁﬂdﬁ kYl RKMAg lugs
31, then, as the first connector is i nserted further,

34 engagehieso thhefisitdatcing holet2fe. | OF hengwauhmhssea@md enteector 27 in
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arm Be¢ efNEs et%nﬂh@tﬂiﬂ%{?@onﬁéabt AP irserief ﬂlh@legpr‘éagﬁeﬂ fhe slot 31a in the
enabl ed, and the CPA is pushed in. As a result of such

lockmgsemrmgl iamd drttersliooksweh $logsth8zebyfraidieg GPANS 2ipepipagion 33 of
the élr’]l& 32t hs% t 3\{%6 %1p projection 33 becomes unlatched from the end portion
of the slot 31a in the locking arm 31. When the tip projection 33 becomes
unlatched, pushing-in of the CPA 32 is enabled, and the CPA is pushed in. Asa

result of such pushing-in, the locking lugs 34 of the CPA 32 engage into the cover’s



3 second latching holes 292, and it can be sensed

thereby that the first and second connectors have been

joined in the normal state. Furthernore, EU Patent

Appl i cati on EPO840398Al1 di scl oses an electric

connector wherein the joinirdg status of a pair of

connectors can be sensed by a CPA that is slidably

installed onto a latching nmenber that is provided with
secoAd dhhing hQld303%,e2RdNG JadShd seived eeebys thait grfatsednd second

onto the top surface of the connector housing. [0007
connegtarpehavee been cjaibpheiet ¢he rpgeloswde.i n Hwsthermage, EU Patent

App iR JRpDORR AR TE i AThatHe: RBRric o seimdhe joining
Statl%ur i ng&r%ff _c%hh@?for%] P&n b sShsdf by § €W tﬁQtnl@ %ﬁﬁ%lgl 1§f}gﬁlled onto

mating O two connectors Is tentat

a latebERetheniber Tihat ¢opredtied Svial & Wﬁswdlgapommgglresmhﬁce and is
normal mated state if the CPA en so pushed in, is
integratask ort@ ths toarsuﬁ@ceo’érﬂe@cemMOpb@uslngn but if it is
arrﬁé{)ﬁd part-way, they are sensed as not being in the
norl mat ed positions and hence as being in an

' ncl‘ﬂr‘ﬂi’leeélgét}’lcj Qredioth ﬁﬁ&lo%‘&mﬁvﬁém 4 b Atb§SRo. 5,720,623 and

el ectric connectors, It 1's not possi %ﬂ I'e to sense the

EU mtemgApEﬁtmO@fEP(b‘@(fa%m ahe @@@pnd iaoanegti@r advance to the
durin e mati ng process thereof, which neans that if

housntlguczf gigherr thenéidstvpn sp@@m NIQIlnﬂCt@f, ahé dpmg matingef the two
two cannectors.are in mated state, then, it w.ll

conngelors I8 JEBANIVEY BEshest h‘? ovﬂne FERGCKEE R1E 6Nt pRHPeing in the
nor@%@%&%é@% Phe B GPREEES ﬁﬁ%&f‘ﬂl tl@fans%ﬂ‘éhzﬁl |2 | ésocrﬂ p?éscrlbed

mani pul at1 ons" may calse apprehénsive

posifiée] bgH it s bheswar kat-wdy)@RS} are sensed BPestdbeigg an thBeormal
el ectric connector's node of utilization, it may in

matesh pesitioue arse hpnsfs iapl keing ipsarabh¢ahpleiely n]mﬁléhﬂg stslttfat uHowever
e accur at el | oyi ng coor di nati on, bet ween

withBgre SGH G EPNHEEHTS. Bhis P BSSNS (Sowaia ThehacebsGLls of the

first ?ﬁg %‘,9&1(9 88151?&t81fss(ﬂ%ﬁ%p% M&t@grﬁrlﬂgesgptﬁe%? éi B@ans that if

connect or I'nstance, divi

it ist feefmindig V[Eigiu@kﬁn%tino@f ofhet 0P A ithat tﬁ@dvﬁﬁ“e@ﬁﬂectors are in a
connectors and the mani pul ation of the CPA into

semiseatadastast, épen anwiil diennengssarg tograréymoosey agaigupdth the mating
manygHe)T AP fHECBISCPRfc {BonHIBEIGHOT Se1 Geed T Such
man%lgtl(g{lssmagacta%% aBBreh%nZ%Q ’fggl'r)hgs%n the worker.

[0008]

Depending on the electric connector’s mode of utilization, it may in some
cases be possible to establish the mating status more accurately by employing
coordination between the degree of mating of the first and second connectors and
the degree of pushing-in of the CPA when mating the two connectors together.
For instance, dividing the mating manipulation of the first and second connectors
and the manipulation of the CPA into several steps and joining the connectors via
such steps may relieve the worker of apprehensive feelings.

[0009]

Also, in the electric connectors disclosed in both U.S. Patent No. 5,720,623



and EU Pat ent Application EPO840398A1, the connector
housing in which the CPAis installed wll be rendered
hi gher, since the CPA will be elastically defornmed in
directions orthogonal to the | engthw se direction.
Further, with the electric connector disclosed in EU
Pat ent Applicati on EP0O840398A1, the CPA is exposed
when installed to the connector housing, which means

and HAtPabheipplivatibd BPOBAE3 8l ndie adsndnémt@ﬁkloamng in which the
ot herwi se damage the CPA SUMVARY [ 0010]

CPAdigvasiabee vall @d@da@d@gbebﬁlnméhp@%mﬂh bﬂ/@lﬁsm@ily @eformed

in dggg]tgr OVI 4 gpaiagqg: téfl? 36 ect oﬁigrefqgl?)%lng%s&ra}qys vgﬂg the electric
conr%ﬁ'[cfr &i“scl%QéH‘?r?Wﬁ’ é’r{t'o ng plTBL i 519 Eﬂ@ﬁ@gégl&ﬁ)oﬂﬂé CPA is exposed

ot her advantage o aspects o e present

wheh refatlie@noi ghet Copric@¥dd@oasing| ecliith cmeomneigdtoobjebsr euld strike
the mati ng sensing nenber is formed as a single part,

againsiangyren s ducither wibe deoxige the & Bfor eover can be
installed to the housing with ease. [0012]
Furt her anot her advantage of sone aspects of the

present invention is tog %‘% yan electric connector
that is rendered conpact 11‘3 % According to an

asgeotopf the invention, an electric connector

includes: a first connector in which first contact

t erAiirpgivantage phsosrlel awpects Qédbﬁd)rcssﬁmei@vmti@m igfip girovide an
second contact, termnals are inst ed that a

| :
eleCtéllceCé’tnﬂeE%ﬂrlt AChnd E1althe Wosing Pemier @ ]r?ttéPcStentS%e'?ﬁ PRt status

of a B8, G S A LB RS omnect or s when mated

togebhgr. The first connector has a first latching
protrusion on the outer surface of a housing in which

t heAnpther advan@age afesameabpeeis ©f ithgtpstms@u invmti@ted;&)tm provide
connect or has gn i. nner hOUSIngaJn whi second

an elegGenReston WaFEin the mading jedgingnge eBllet A5 Hginsle part,
theréﬂ)}a&dﬁ@ ﬁlet&ﬁt %&cfho?@&e? I'&Sﬁ 'b%singtfalﬁeﬁ% IthE ﬁBuF‘I(ﬂ%S\Jtvﬂg ease.

orti I'nsertion openin
flrpglgpnnector A gap for insertion of the flrst

connector is |eft between the ' o
Further another advantage of some aspects of the present invention is to

provide an electric connector that is rendered compact.

[0013]

According to an aspect of the invention, an electric connector includes: a
first connector in which first contact terminals are installed, a second connector in
which second contact terminals are installed that are electrically connected to the
first contact terminals, and a mating sensing member that senses the mating status
of the first and second connectors when mated together. The first connector has a
first latching protrusion on the outer surface of a housing in which the first contact
terminals are installed. The second connector has an inner housing in which the
second contact terminals are installed and an outer housing that covers the outer
peripheries of the inner housing except a portion defining an insertion opening for

the first connector A gap for insertion of the first connector is left between the



5 inner housing and outer housing, and a receiving

cavity is provided that is for insertion of the mating

sensi ng nenber and that comruni cates with such gap.

Inside the receiving cavity there are provided a pair

of first stopper projections, a second stopper

projection, and an elastically deformable | ocking arm

that has one end fixed to the inner housing and the
inneptheing aadtowsd sisind, rarl axigceiviny canity he proekdedgthat is for
~ armthere is provided an engagenent slot w th which
insettipa Pf rthe WaHAgorCosing mienzher| and Bhatgcpmorynisitgn with such gap.

. engages, . and noreover the front end.is ui pped with a
Insidg B 6L BORE CONTRRARCTE FIFAEOVERGbEATGY BRdToRPe ROl GRgons, a

. The maLi . ' *

secoR i S H R UPET B A faSERAL SR FARly 2% BARhA! has one
end figed td onethrapirsisig g8 thobhiesr, fronpandlasel fred betrbinigt In the

and second fingers are each provi ded, on the opposed
lockfngcaran tthetedsproviderd ameagageaansrsl@lovithowhidaihestirsidgpgnector’s

o S0 BT BIELA FER RENER 0 et i
puﬂ%@%?g?ﬁonggazfﬁfﬁ%nﬁgﬂﬂ§ﬁ99ﬂgl?gﬂﬁg%&@%ﬁkgWﬁe ed 18dnating

ected by carryi out t W ng mani pul ati ons
sensing hi@nbedens gi e of eRRMeglprddivimably fingestd oecond fingers
‘nﬁagfulatLon consi sting of installing the nating
posidened ngpesingeachmtber hepataplebet Waedirsthand seddnegiiagens are each
L nsj de the second connﬁctor's eceivhﬂg}cavit and t he

prov OTh gt%pﬂgc’)sebdofaggs theisal s Vitha i &chystian ROTtiopy against which
the IDSEE s BhaER P o HuShed antl FieA U PRR A EREE portion into

whidhStHeafi &g dtolipe Yerigaged. | I'Blie Ifi§ Chmd ge@ml tosh@lorsdare mated and
sensing nmenber prinmary push-in mani pul ati on consisting

conngktqsudlyi perrying watithg Sdisiimg mamipulations théhe order given: a
receiving cavity, a connectar secondar %nsert'on :

ConTEg AT R RSN IRSHUPRL TRGIRHIATIGRL RS HEGa! AgS ¢S the mating

sensﬁ%nr}ﬁ‘é@%r St Nte f%ﬁbl&%b&g gfeml‘c}@laﬁgs abf Bfsibd! $89 second
up, ‘and a sensing rerber secondary push-in-
conn@etiriUteativon cANG) stid At ofiteh WoukRTg, RUSRI D Del sMidabR: therein, and
mati ng sensi ng nmenber. [0014] According to such
insergigecithayf theHesi ayvéne serpnd penridctert iripdosi@cidredother connector so

I T T —
i MRS R, ) 5 AR e

into PhiS RedcivifBiaRpity 24 icoAnwhrer 8BYoridiey MThtdrhignS@ARifI0aiBARehsisting
is pushed into the receiving cavity in the second

of furtigreicwserting tencenm@ectonse char theelvokiyg grinnseses anbe raised up,
mani pul ati on whereby the connector is_further

and i, SeP1188, MCAPGwEer IIany ST iy MepEla L gvaaisying of further
- iL.pul.at:i by the mating sensing nenber

puﬂﬁggpﬁPﬁ%gﬁﬁ%g§ﬁgghgﬁp$%§%§ precisely, since the mating

andopeapi ng together of the first and second

connectors is carried out via a connector primary

i nséeedrdmgrensydl atpieoh pf dhe emaintignpeh®d Eirstpandreeapnd connectors

yush-in n?ni%ulatian, a connector secondary insertion ,
are ﬁé@ﬁ%lﬁ%@ B DY affd T WINEePdh HY SRBHTRIC: §e€8ﬂﬂ%¥t9f PiERa1Y, Insertion
man{fﬁﬁét%’ﬁ %h&ébg'&%é %oﬂﬁ%&bp li‘f 'ingelll{étcf]%ltjog)bﬂicp%é)fot n5l[;l'econnect01r,

WO connectors, to push 'n the mating sensing nenmber
follolwedaleE Qr Sasieg mehitbet ReiMegr psiin kﬂtﬁﬁpﬁla@i@n&_ﬁvh@@w the mating

connector, and through such |inked mani pul ati on of the
sensingnmeotber $s pushadhimtodhé neresangicagityentlee secande¢drerictor, then a

accurately the joining together of the first and

second connectors. |In other words, joining together

the two connectors consists of a sequence of

alternating connector insertion manipul ations and

mati ng sensi ng nmenber push-in mani pul ati ons, and by

means of such series of manipul ati ons, the mating can

- Y Y T o o M



Wth the above aspect, because the first and second
stoppers are formed with a certain spacing as col umar
projections of a particular height that project
outward fromthe inner wall of the outer housing
inside the receiving cavity,6 the projections are
sinple to form Also, thanks to the provision of a gap
between the 7 columar projections and the front end

conngetdr eec@fdatPeinkeciomgnadipularicar detierebat theheofhti@nbdr epdurther
. portion of the locking armw |l not collide with such
inseged uiphigmwash by ectcinging misaTber seco iy gy sdirim manipilgeanyphereby
by .the first connector's first latchin r ot rusi.on, )
the PAEDESEALULE GFTBOCT RAUFBEEPYIHG Ehyi TP R BRIT Gy g mating
L Qs S Aalaly r red :
and (jBfjnf"ogkHHRer GEANE FRENARI HepORT, QrcE RS RIHMER Lt via a
conrgbt@ngsinefryt iBer@dh NPasPusatign menfeising fmémbeampdimary push-in
second fingers may be connected by a connecting part, '
manifidaisoherd @odsco@rf seapedain @msertghnpoanpulateen, and a sensing
xtremt d the connecting part. serye. as. a

menffis RETandat P! anBaNECop o 8 posible, difjiinicliag of the two
contee RS to %&‘E in&he at‘f@%?&ﬁ%@é R JCB0r P&cE %ﬂ’?ﬁ?&dd%gree of
co gt er In

npact ecause 1orm mati ng sensi ng ne

insetdroghaife caen Ncddndr@oisi agdt tieoagh kucH Nénked manipulation of the
| oner ed- el evation receiving cavity Also, having the
connggtne canegthgamatsg sensigga nmmbern rtomgffepulagcimiclyathe joining

facilitates the insertion into the receiving. cavit
togef 8] the 1513t ang SefoRd GRRERIS: | 1 OfhGT KIS aishatg, tggther the

S n L tJo hee f ] : . .
oo SESRROOBIR ] TR LGB AR nsaion
mangnabliess khe Beeasdesanpané@bes patRpPenamipaf/irnispAsdlEy means

enter therein, and the first stopper strikes agai nst
of su¢le serieeof omagipidararns bt masngocrnbetdféested while verifying the
linkage of the two connectors and the mating sensing member. As a result, the
first and second connectors will be reliably joined.

[0015]

According to another aspect of the invention, the first and second stopper
projections may be formed as columnar projections of a particular height that are
spaced a particular distance apart and project outward from the inner wall of the
outer housing inside the receiving cavity, and a gap for preventing a front end
portion of the locking arm from colliding with the columnar projections as the
locking arm is raised up by the first connector’s first latching protrusion may be
provided between the columnar projections and the front end portion of the
locking arm.

[0016]

With the above aspect, because the first and second stoppers are formed
with a certain spacing as columnar projections of a particular height that project
outward from the inner wall of the outer housing inside the receiving cavity, the

projections are simple to form. Also, thanks to the provision of a gap between the



[ 0020] Wth such aspect, the fact that the
first and second fingers' stopper engagi ng portions
are formed as concavities of a size such that the
second connector's stoppers will enter therein neans
that the stopper engaging portions are sinple to form
[ 0021] According to a yet further aspect, the

| ocking armi's pushing portions and the mati ng sensi ng

columnalp @rojecachsiahd ohe pont eadporaynedahe becking aech in drder that the
inclined faces of particular angles. [0022] 8
froniyend poshonspecthe doekirg aunt walll sekiaedlide nivihpeseh ngplumnar

oo BB RS B 9 2500 TR BB g i
i : L i b
procABIGH MM of 8 TELS OB, IS GAERREn B D and

secoh@@eane&it Eim DESERHETEH@Y iFactHE DRAW NGS The
i nvention will be described with reference to the

acdOfpahyi ng drawi ngs, wherein |ike nunbers reference

like el ements. . . .
chorﬁmg to ‘a further aspect, one pair of ends of the mating sensing

member’s first and second fingers may be connected by a connecting part, the other
ends be formed in a U-shape as free extremities, and the connecting part serve as a
push-in manipulation part.

[0018]

With such aspect, the second connector housing can be rendered compact
because forming the mating sensing member in a U-shape permits housing thereof
in the lowered-elevation receiving cavity. Also, having the connecting part serve
as a push-in manipulation part facilitates the insertion into the receiving cavity.

[0019]

According to a still further aspect, the stopper engaging portions of the first
and second fingers may be formed as concavities of a size that enables the second
connector’s stopper projections to enter therein, and the first stopper strikes against
the interior sidewalls of the concavities.

[0020]

With such aspect, the fact that the first and second fingers’ stopper
engaging portions are formed as concavities of a size such that the second
connector’s stoppers will enter therein means that the stopper engaging portions
are simple to form.

[0021]

According to a yet further aspect, the locking arm’s pushing portions and
the mating sensing member’s actuation portions may each be formed with inclined
faces of particular angles.

[0022]



[ 0023] Fig. 1 is a perspective view of an

el ectric connector of an enbodi nent of the present
invention. Fig. 2A is a perspective view of the

el ectric connector in Fig. 1 with part of the fermale
connector housing's outer wall | cut away, and Fig. 213
is a perspective view of the interior of the housing
at the cut-away portion in Fig. 2A. Fig. 3 is an

ex pivade slugte aspet! ivanksi @wtlef 1édiéng eiral’e pehitgcportions and the
Fig. 4 is an enlarged perspective view of the CPA in
matlnggenang Fmgmbar § scantion atiens sees heund fos madewitbfincheed faces
onnec a Cr SS SecC onal

of a JRglieint agglﬁath%@aflﬂg sehrzanesBens B sEGhbr Bgd outward
by uHﬁE égs‘?fgﬂelﬁl%ﬂﬁeci@fc&?e?” inserted into the female

conn 7A is a cross-sectional view
illustrating the state where the nal e connector has
been inserted further relative to the state in Fig. 6,

and Fi g. 7ERiIEFaHEé|ﬂFa}P§IéI@NiQR/HﬂEdBRtAWﬁNX}S n Fig.
11T ravsnee? el h SRRt HEh HACHaCe bbb 1 yasrampanying
drawiflgd, WdteIn fifd &htRrd féf@l‘%‘ﬁcéﬁlﬂe%lérﬂeﬁ:ﬂsg 7.

[0023]

Fig. 1 is a perspective view of an electric connector of an embodiment of
the present invention.

Fig. 2A is a perspective view of the electric connector in Fig. 1 with part of
the female connector housing’s outer wall cut away, and Fig. 2B is a perspective
view of the interior of the housing at the cut-away portion in Fig. 2A.

Fig. 3 is an exploded perspective view of the female connector.

Fig. 4 is an enlarged perspective view of the CPA in Fig. 3.

Fig. 5 is an exploded perspective view of the male connector.

Fig. 6 is a cross-sectional view illustrating the initial joined state where the
male connector has been inserted into the female connector.

Fig. 7A is a cross-sectional view illustrating the state where the male
connector has been inserted further relative to the state in Fig. 6, and Fig. 7B is an
enlarged view of portion X in Fig. 7A.

Fig. 8 is a cross-sectional view illustrating the state where the CPA has
been pushed in further relative to the state in Fig. 7.

Fig. 9A is a cross-sectional view illustrating the state where the male
connector has been inserted further relative to the state in Fig. 8, and Fig. 9B is a
cross-sectional view illustrating the final joined state where the CPA has been
pushed in further relative to the state in Fig. 9A.

Fig. 10 is a general perspective view of an electric connector of the related

art.



Fig. 9A is a cross-sectional view illustrating the
state where the mal e connector has been inserted
further relative to the state in Fig. 8, and Fig. 9B
IS a cross-sectional viewillustrating the final
joined state where the CPA Yas been pushed in further
relative to the state in Fig. 9A. Fig. 10 is a general
perspective view of an electric connector of the
related 9 DESCRI PTION OF EXEMPLARY EMBCDI MENT [ 0024]
An exenpl ary enbodi nent of the present invention wll

now be dRESGREU MANIOF diXEdMRRARY EAMBEYBYREANY i ng

ﬁﬁhg?f It will be understood however, that the
I ng enbodi nent is intended nerely by way of an

' | Wﬁte&@fﬂtpzﬁyeé(rﬁﬁﬁ!liﬁggt &ntlfel I?tCII]ﬁQHPSﬁt\ﬁM ﬁ&@tbe descrlbed

reali zes e'tec concep e 1 nventi on,

withyferenceofo dhierdcebiigahend dixeevihgon ItGNﬂllhbéuﬁédfrtstcﬁid ladswever, that
el ectric connector. The invention can equally well be

the f@ﬂam@@l empogiiaiedt ot inéendatbogieteiysway ofian ilhstagigpexample of

an efiptric Rahucerpr chaloreabiZes e el hsdar s otofe wyention, ot by
way o@\ﬁﬁﬂith%‘t & irﬂzena@n'tﬁr_tl“f\lsoﬁaﬁﬁ%‘f# ABctHice 19{1 ectdte 8% fention

connect ousing In part O e outer

can en?laluyt well fb@fad@ptecﬁ wl&bgqer%haodcﬁnaanmﬁmm@ttw ecopeemnd spirit
the interior of the housing cut-away portion in

of thegclapms. aMeg.Filgis 3 pSTSQﬂCte\KpIV@@@dOb@ﬂSp@é@ttfl(lecmnﬁﬁt@f of an
connect or

embadnes Ol e ARG Tarbd 8EISHERE e Hisa 8l (Biardal® Connector
nouSHRBEFRL  RCENY. GETEE S RE) RLLBRY SIPRay, Fis 20 s o
perspective view of the interior of the housing cut-away portion in Fig. 2A, and Fig.
3 is an exploded perspective view of the female connector in Fig. 1.

[0025]

As Figs. 1 and 3 show, an electric connector 1 includes a female connector
2 (second connector) having a female connector housing (“female housing” below)
3 that houses multiple female contact terminals 12, and a male connector 14 (first
connector) having a male connector housing (“male housing” below) 15 that
houses male contact terminals 19 (first contact terminals) that are connected to the
female contact terminals 12 (second contact terminals). The female connector 2
is so configured that a mating sensing member (“CPA” below) 8 that senses the
status of mating with the male connector 14 is housed inside the female housing 3.
Below, the female connector 2, CPA 8 and male connector 14 composing this
electric connector 1 will each be described in turn with reference to the
accompanying drawings.

[0026]

First, the structure of the female connector will be described with reference
to Figs. 2 to 4. As Fig. 3 shows, the female connector 2 has: multiple female

contact terminals 12, a female housing 3 that houses the female contact terminals



3 that houses nultiple fenmale contact termnals 12,
and a mal e connector 14 (first connector) having a
mal e connector housing ("mal e housing"” below 15 that
houses nmal e contact termnals 19 (first contact
termnals) that are connectéd to the fenal e contact
termnals 12 (second contact termnals). The fenale
connector 2 is so configured that a nmating sensing
12, ae0bAar 8(thaPAS ibetatiell fhsidwths dosrse hoasiicaBus edfrminal sensing
mating with the male connector 14 is housed inside the
mentherrd O “RAdds| begoB) LB senses weetharmiranaidhademete oontapiptegminals
and.mal e connector .14 conposing thig el ectric
12 W55 HEER SOTECR | S QUEH 158 e FBHE Mo Swfegover member 11
: 0 r
that i EEAREH e Ry T o ARy RS TEES & 37 lnembes, g throush
whiche sied ifb@dienicbhtaceferantgs tiQ kigsnse2tdd ad Wbidh geald the outer
_shows, the female connector 2 has: nultiple fenale
perigfwteadheteof soreesl to preyent Fenealagiomoels wateractchaherngeand a seal
tb%e feFaIe cont act te#m' nals 10 12,[ afCP% 8 t hat ia. ..
member | 3 tHAPEEN SRS ROk WAk eCitoudy the female cppRggtor 2 is joined
to th%qﬁgfe%@g%qrmlo ("TPA" bel ow) that senses whether or
not the female contact term nals 12 have been
corjpegt] y installed inside the femal e housing 3, a

cover menber 11 that is installed to the rear end of
t heAs Engl Zeshhousithg femate bewdingenivas a interduisingad gh which the

he femal e contact termnals 12 are inserted and, which
femal GPBTARABUTES BerATpHBFAUSI: ARE ot OUGT O spohahiovers the
outsRENEHEALS W ie BT ha Sl 1 GREPFLE e Al dTRlr Fhe inner

housﬁ@g’@a@ldc@[t@ﬁﬁbﬁginé 3 Baved E@ﬁidlﬂaﬂ b Rrébapeprahdrard4oined at
[ 0027] As Fig. 2 shows, the fenmal e housing 3

the teas portionsethdreoli njha femakhilstusing 3 enrdpenedmsaat molding of
termnals 12 are installed, and an outer housing 5
eleCtifWéH]Y&% UVE RENIBEHS FER iFHEEs of the inner housing
4 3ﬁ6§ t at the front and rear. The inner housing 4
and outer housing 5 have a particul ar gap therebetween

andrig ende@l Mewbigg 4t Reof aafecREIgulanshdgeeh®ahg alerticular width,
_ femal e housing 3 is formed as a nolding of o '
heigkt end rdepslh,| §nd as uhatrearetheyentheidre is dgimedrat pirdjedting portion 4,

ontck§REY he.rors AREET S31nRUpLER, *WhiigBle SruCBAgRR Hofhes imo
I . : \ . .
i hOec, REASR! CHIBLE Aoplenefs 8] ERid bre formed as
throﬂtl%@h@lésqd.thé/mﬂlﬁérmcﬁlshﬁgn,aéitahaﬁfg Ibﬁ?ﬁﬁdﬂfﬁdliyrﬁ@m%'bqunt to the
e

the multiple female contact termnals 12 are installed
projentimgf pontea 4sat ieoagh- hol es in the inner housing 4,

t endi itudjnally f the front to. th
S)r(oflg%ltqrr]lﬁbtllfggglfqrgﬁfezzog acttLgeTlr%iggls r102n areoinse(reted through the

installation holes 4, at the projecting portion 4, end. Latching protrusions 4,;
onto which the cover 11 latches are formed on the sidewalls of the projecting
portion 4,. Installation holes 6 for insertion of the TPA 10 are formed in the
sidewalls of the inner housing 4 (see Fig. 2).

[0029]

As Figs. 2 and 3 show, the outer housing 5 covers, with its periphery walls

54 to 5p, the outer surfaces of the inner housing 4. The front of the outer housing



The multiple female contact termnals 12 are inserted
through the installation holes 42 at the projecting
portion 4A end. Latching protrusions 4A1 onto which
the cover 11 latches are fornmed on the sidewalls of
the projecting portion 4A. lhstallation holes 6 for
insertion of the TPA 10 are forned in the sidewalls of
the inner housing 4 (see Fig. 2). [0029] As
5 is forgted 2s andngersid@Vopdrigg ot aisehdoisiofghd rmaeetchnestdrhl4’s male
its periphery walls 5A to 5, the outer surfaces of the
houﬁnfhg]éﬁ h@@éhﬁgeaqf isTainedrtontheokat wallohit ef thnfolumeﬁéloumlgs4 The

an insertio eni for insertion of
perigfirs KBlnder i Sral Rl 8 Rodes . dngoriagt s rs and two
he [
mdedgé’frl?gﬁ g?l)‘é} 3.\ E@tg{gei’i@hé bﬂré%rgérll(i ?%téfrr}g@{s&ﬂékui Fglgire aB%ormed
an iyettiomgapl 3, f@llnscﬁﬂl@ntd@tfﬁd fenehbasing Bﬁldnéa rddeiviegravity S,
the inner and outer housings 4, 5 there are forned an
for ipggyéioni @nthgap PP, 8f orPai‘thélthﬁ! oearopottinn fmld Heusitey hogsing 5°s

a a.receivin S2.for sertion of . the A
top Bl 25 ShbaveRde g fsertior ophe ks BRTHRIGF i 1A 8, and
h
the bR b ek St ISR BeBR PR (R DB ¢ ne
reqeosoing cavity S2 is thereby exposed (see Fig. 1).
[ 0030] The receiving cavity S2 between the top

wal Thfofeqeh@ng aaety ho bSﬁW@Mh&ﬁdpth’ll b pﬁh@vamerekmwmg #hend the
5is of ermttin lnst | ati
top il e R Bl OGS s 4T sTed LR mAICLic Bothe CPA 8

and Efsr eﬁff Elﬁrl T{fj‘ﬁ%ma? ey ﬁf@@g}tﬁ&i’ ﬁ@%aﬁ% ha‘fh@ 8 d(/ix%&ﬂ)}jty S;has a

partﬂbbhrgﬁ‘@ theaM@e\mdthewlocmehaigm 7H§ m@ﬁdccemu@umf aBe gap H;
and the inner housing 4's top wall 4B, and the gap H2

betwigen ibe rhoctkheg lagak 7’8 doodrom Busfare @néwhﬁaoeelahduslhg 4ty wall 4,

urfac t he oquter housing, 5 s to vval I EA,. Igelgus {.he
and g%gg}st log\}(g]g argi, SvEPHtSHr dtt & IR SUTasE of the
outef fﬁé %Mlgfs?r’g 'tSp fé@&g‘a %Hlasgtﬁtefjﬂlhg]frlnh I%lé%ég:?{ | %ﬁ th?%wdth W, of

the reBéiveng &'zhﬁty |sngyr fo‘iﬁfefda@ﬁb@fshglﬂ@ {apevtldn &f Weddhnsf de CPAS,
the receiving cavity S2 and constitutes a ceiling

$0 as e frecmiGiBerther ©bftheHaPAi & | dbatisdes sipdageoof ;the tOp wall 5, is
insic{eS%%tlﬁe\églvtu?g tcg%ﬁ}té%[)(%\,\% ﬁ@ésg}tﬁ,{te;;tg ge#lnner ffgous A0 thereof that is
S havi ng
o R RO G RRE 1
shqee31t he locking arm 7' s base portion 71, is formed

at the rear wall of the inner housing 4, and the '
| ockientpckimg ArmxT e fxrofext mradresrlmlmttm@tekf@sm pody obriongue-like

The thick [ tic def ti
Shapsﬁ%wl%g geﬁaé:tlﬁvp?éﬁ%@qaeﬁ% ,.wqo ﬁemsﬁf% nght Zﬂgﬁxbgﬂwa the
o i ‘
ok ey e, ot PO ! e Wi +
and t/ﬂedlfohkir% ﬁﬁi@'ﬂe@c&eﬂd&%rﬁvﬁﬁi Wodt fhdBaf pddi@n’ BEel Yhé@ehickness D
z

allovf/:sa Vflo}ryelastic deformation and is determined so that in the horizontally
extended state the arm will not contact with the first ceiling protrusions 5,, 5; (first
stopper projections). The width is smaller than the width W; of the receiving
cavity S,.

[0032]



[0032] 12 At roughly the central portion of

the locking arm7 there is forned an engagenent sl ot

71 into which the latching protrusion 16 of the male

housi ng 15 | atches. The engagenent slot 7i is

surrounded by the two side étiges 7A, 7B and the front

end portion 7. On the two sidewalls of the front end

portion 7r there are fornmed inclined faces 72 that

perAoroughie thenedntedl @drteanbaahe ngckinghathe? ithedel Refbrmed an

faces of the fingers of the CPA 8 to be descri bed ,
engagemeat skt 7:aneo p‘(%!:lﬁh ﬁge tlaehing geotsusanvidr af (e ende rousing 15

t he incline ace 7

21B . 2B h f
Latctgf gl HegRE g Ao et e ol BF 8 side Plad Sy 7o and
the f'fr(l)"ﬁli @M]?Bi(t?bﬁi%c‘)f Ahend E@Btsﬁé‘ﬂalﬁoéf k1Q& fro}_lteeeﬁﬁ a}%ortionh% there
i ncl 1 ne

aces 72 serve as pushing portions t

are futtv thdlhedf Faces Bnmeﬁzﬁﬁ&f@hﬁlmeﬁmc&én 8B chntidftﬁlgl%th the
8 described hereafter SO utting parts 74 are

1nchf1©<i1 haags o the ém:g@@rofsﬁhef%%s‘i tﬁ bg d@scm’o@dtheéﬁﬁtqioand oushing the

fingghau ey 56k K wPLt ohier ShATS iy hér rEjhad facg 7 on one
mderQﬁ l@ﬁﬁﬁﬁfcﬂ?&d szcﬂﬁleal?gceqo A& ;%ngg&)’])n éhe otheﬁ Thee bPekd Fr%nt end

ase orne rear wa

portl@fn t NEhdsB fiﬁéhﬂikmlﬁdd&g 74 setReas p@sHing Mdraont kgt push outward the
being a free extrenmity, and is elastically deformabl e

first jamd; beeondr fingerls &i,r&cdf dher@PAt 8 vdestibetdcseafecrportls@njutting
ef erence, po nt hanks. to ch structur when.,.

parts, R Al LN AE 7601 ST es s tPe TGS GORIAR T (FE Fig. 7B).

Thesieﬂ tgﬁ?# ﬁ\e}mﬁ?m%@f@ asl&/’haf e 9&% Egﬂ«?@ R)ttp%tefs“ﬁia? rﬂ?ﬂ'@ﬁra}ﬂy arrest

contact agai nst end por
the Iﬁjgﬁuﬁgglraof gsuCPAOg. such contacting, the locking arm?7
| I be pushed upward relative to the base portion '7D
as [08B8&F ence poi nt. The front end portion 7r's

i ned .faces 7 roj ect ed uch
OehIO e Rrmofinadits, Bad g@ﬂfcmﬁyr% ed%m@@e@asowaﬂ of the

- h

1nnef%oﬂ%1n§nzg @Eﬁfgg%t g’f& ggfési’o@'zde%eﬂg pﬁﬁ@n ab\ﬁ% elastically

defotgbreire thowet menl ldré@idau séladve fﬁoft%%tme pdiiivd 3t cdy Rdference
protrusion 16 will slide over and past the | ower

p01nSurThaekS730 cuchmsrdatore, when gbe tihale Zousing Enteingehed during

n the |atchin rot si on

joinigRREN b %ﬁgaae%ﬁwgr gic atctipgrpGukiong! & S0l contact

agaiﬁsetstﬁg @H)Iﬁ%ndtp%rﬁ% ’fciéhh'taﬁ %ﬁﬁ‘l{?%ﬁ%ﬂgﬁ% n‘(ﬂctt?g[ Efgulsockmg arm

i ng protrusion
7 willhd pusiel lipwate rbiatise e Be HE@@%I‘UOﬂl?ﬂD as referdrit@! ﬂﬁnt The
the receiving cavity S2, as Fig. 2B shows, three '
froncend pngtupm G sanclomed &ces 91, 7.5 prajectedobyreectonpwhed pushlng, will

i f S ' her ef
com s ifet e RoS i o ShopEHEIUATE LT Mher e s
betw%@h Lﬂﬂyﬁ'ist aq{deséc8ﬁ§2‘ﬁgg§'r§18t he (gpfﬂ'@{%ﬁAP@r U yPhed male housing

'ving ¢ formt unction o
15 1sﬁﬁﬂ;%b§t1h F@rthbe tﬁ@wbﬁﬂrg' Iﬂo@lfusldlﬁ 16RAIIGide dver 488 Paksbafd lower
hereafter. The second cei l ing projection 52 (second
surfasedp pdrthpfigjreanidgp)rtion Toard edtdrthe hagam@m&ﬂotpw t Wﬁlen the
the receiving cavity S2, that is, at the w{lere
latclyiBReTE RS HMO CBIGH HREsensh BmeTo ﬁéc7tled eaﬂfﬁ)& Migcagmy 7 wil

descéﬁ@tb Cpstc!Wn gpﬁhgacér Il?l%iee o%e[g% wgtﬁefﬁgﬂlnﬁg}dt%%&} 16, thus

pr 0j i ons are pr pl aces

latchdhg khé alalé ABESIA gt IFe ol fema®d hbhsinkdcki ng arm 7, and
are of a height such as not to contact with the
| odkDBg arm 7.




[ 0035] The structure of the CPA 8 will next be
described with reference to Fig. 4. Fig. 4 is an
enl arged perspective view of the CPAin Fig. 3. [0036]
The CPA 8 has a pair of elastically deformable first
and second fingers 8,, 8B that oppose each other in
parallel, with a particul ar gap 8G t herebet ween, and a
connecting part 8c that connects one pair of ends of
sudhsiden@ersceiving @ivigrS,endFii2B sieow s, nhedescBhng Bbojactons 5,
left free, and the whol e makes a U-shape that is
51, St erevEyr medl an ¢ geibiggofuricecani REl¢GLingndovawmiaye therefrom.  The
. syntheti.c resin. .Thi A 8 hellsalonitudi al
pair & Hist 7ifing BRGIRUIONS Jnd v Ly VBN ABr I CTI0CH 6 fadhg ogward part
of (1R REENI SR Y FoapRin B AincibredPREMa I he pystyn-in of
the CPAr 8a@ by distibedlheradftdt. oMdessdcongeddiiing .profe@tion 5, (second
provi sion of such gripper facilitates the pushing of '
stoppetepiogaaiion) hs)Lmat@ig o thetrearwiardr paréiod ithg reepiving cgpity Phethat is,

o GRS AR DS PR BT Pl I PR BBy o i
e QA TATESbabd LR, SRLLBNES, BRAPOTY 804 o places

wherEhileydivit aneembedé shé austidry ofiahé 168lendighancantlare of a height
[ 0037] The spacing W is a little smaller than

suchtdsencfgaciongaarpvite thetockim@apait of ceiling projections
51, 83 (see Fig. 2). Mre precisely, the design is
sud0f¥at 14 al t hough the spacing W is fornmed to be

igﬁﬂlce EerbEaRe P .‘?h?] gﬂfg’il %gygw ?\Q/ﬁtt ﬁi@@xg%&n)\%ﬁ%hh r@fefrence to Fig. 4.

ing projectio en the fingers

Fig. 8As a8Bnddrges tpeedpebate olewar thé MPASRRBiNE. W wi | |
becone | arger than the spacing W2 (W > W2). Wth the

spd@Pdgls Wi, W2 deternined in the foregoing manner,
o 8is i ! H I N .
5o T CPoR 195 Bals SpanertisadleterogRabie st end geonfingers 8.,
! . . e !
. SR 50 SGTTE Sy BTG ISP Beftetcen and s

conrRctigtpadt 8t et cdinhkcRedeasdlt Bateads BY subR fMigevar dThe other ends
stretching of the fingers SA, 8B. Also, provision of

of theHengeaip 88 dradeftifest asd ehawtiote derkes add1sbapothathe formed as a
molQREeRee Il hn A BeoV IS ESEH f oFE CRG § DR g neirudinal
dire@@efléﬁﬁgnggvﬁzﬁ%?ﬁ?[@gg d $ FOSREd ef 'anf)ﬁté-?&m body of a
particular thickness. The connecting part 8¢ serves as a gripper of a size that is
readily grippable with one’s fingertips. The provision of such gripper facilitates
the pushing of the female housing 3 into the receiving cavity S,. The gap 8¢
includes a wide gap portion 8g; at the opening entrance of the U-shape, and a
narrow slot portion 8g, in the inmost part thereof. The entrance gap portion 8g;
extends inward to a distance L, from the entrance. This distance L, is roughly
half the distance L;.

[0037]

The spacing W, is a little smaller than the spacing W, between the pair of

ceiling projections 5;, 5; (see Fig. 2). More precisely, the design is such that



The finger 8A will now be described. Since the other
finger 8B of the pair has the sane shape, description
thereof is omtted. [0039] The finger 8A extends
forward fromthe connecting part 8c, and from part-way
al ong, the inner surface théteof is processed into
particul ar shapes. Mre particularly, the finger 8A
has a tip portion 8 wth a particular shape, and a
althggged® shabing Wi dedrinedtioebd nnallesthidnde giacthgMWackeeteen the
little inward fromthe tip portion. The tip portion 8T
pair pisredling arojeeens Pace @Y; <aMb) awhendhedeterade, 80 atrhatretched

is.ipclined wnwar d at sharp angle fro he_ 1 nn )
outvig R stk N PO Rate At Fo i A B o Wodo g With
U el ockin h ' : it . N '
the bty oV RCr BB TneiRiaRting Ity IOl heCra & is
insemed imonthetieeeif gecpfitynBkithg AP &4 ngepoBioml sty omll ytrike the
_deform outward, and hence constitutes what nmay be
ceilingr pejeemonsct nat Pon aper ttherebyTHerthet estsegion wiilla b asrested.
that allo the ceiling projecti.on 51 to enter .
subseparefh, shien B st Wb Fiyn BastbbHen R Svapharetching of
' t he ceil.n - 0j i | teS ok [ .
e BYREEAL My OALETR UFLRSI AL fp &1 phAAEELILR A¥ormacin o
the fsiees BL C&. | YFiitiBess ilgeveilingG2 ofprtibhes ,rdersnaey eie §4p BHE which
connecting part 8c, serves as a stopper, in that when
perfarimes e kplegofapesirioningit wihay thar €PA48 (isdesdited iwo the receiving
.Strikes thereagainst, insertion of the CPA 8 is
Cavmyﬁkibited. The recess is a stopper 15 engagi ng
porbb?Q]that by engaging with the ceiling projection
ana striking against the locking arm7's jutting part
74 pes fiapems L hellfdoie beaiesefibédie SineppRe dthdr Bhgdrn®), of the pair
tenporary insertion. [0040 The fermal e cont act
has thersainread peTazsCripoiosr t g8 camidtedeal menbers will now
be 852§Libed with reference to Figs. 1 and 3.
Thd |l e contact termnals are conposed of a female

| ' t, t
Chel e freel SRR IR WaEE S8 P o he SARIEER And from
partR@X- laldess, SthePentdr surFhde therebf as pocebdedOV®io bBficular shapes.

projecting portion of the inner housing 4, and is
Mor¢ pantculagyatheofingargd .ohaeh déipt pouadn §r wisubhqrartieulagshape, and a
In the base wall 11, of the cover er 11 there are :
recessghrRig Vi Sl D6rinAGH iTace it Blace AR BERAE fiouh tha b portion.
kNS {0 I . epdi : f :
he RS §2R058 oy EHERIG BV LD AMRPR i
dowRehtPBEh%hwep higleaBomelte iader RERICWREN $hlisclinkd fade 7, of the
t he opposed sidewalls. Formation of multiple slots in
femalq diopermigoherdgckiaglagnf daidnitacts egalsast deridgfjoming ivoith the male
and sinplifies .installation to th rqj ecting.portiop.
conngriore i thisnigicHngd Hase SonPEHETH Fgr@ﬁeqféé@%lﬁg the ftnger 8,
[ tq 0 t [ : e tact
clas QI et PuBRytty, | M HhetcORscs RURAC FRE A lrgrped an
actufiBd® ploation SaTheuleb&ys SYRises alsizcofhad aPintsl Giel étﬁling% projection 5,
t hi ckness. The seal nmenber 13 is press-fitted onto the
to epter ithbesny, afid tseevdsnae whadushndestesmessa tsoopee| strive the ceiling
.space_between such and the mal e connector, 14, has_ in
projeoTn? diiseN&TeBIq av«ﬁ§aga%651télsrwﬂaugﬁ%ﬂéﬁwﬂ@aﬂ thgeiecess 8o,
' .18 Jinse ' a resilbie
specllfTinie id Sl Eoph e sfneghe! B TRGORB Rt 8L 2rves as a
stoppdt, Gknass wheR4dHe locking arm 7’s jutting part 7, (see Fig. 6) strikes

thereagainst, insertion of the CPA 8 is inhibited. The recess 8p is a stopper



Assenbly of the femal e connector 2 will next be

described with reference to Figs. 1 to 4.

First, the female contact termnals 12 are inserted

through the insertion holes 9A in the cover nenber 11

and the seal nenber 9, the $kal nenber 9 is brought

into contact against the projecting portion 4A of the

i nner housing 4, the cover nenber 11 is |atched onto
engalgh®y poaj@cthditbpengdgng 4Ath ahe ctitig gl e igoat @striking against

termnals 12 are inserted into the interior of the
the lpgkiigeario S1 Hitisg pRek s peHermpahg dunction of e rsteper inhibiting

t hrough the cut-away portion 5D1 in the outer housing
tempETaby PISEHEOont act terminals 12 are positioned and

fiﬁgg4bpside the femal e housing 3. After that, the

first and second fingers 8A, 8B of the CPA 8 are

| NSHiid¢ &fmiler @ighct Remieds, DPAL kevéermagbdioasd seal3menibers will

the receiving cavity S2. As a result of such
now ibegtaseiibed witerafeiengote Fogss 18nd 381- of the CPA 8

L T e
I.S; I . t i
caa €381 FRGELg g e R GoMECtnl WL ober 1

has gbkddedspgiespeatdixe svetews @b fitheverahe mofuedigosortion 4, of the
~[0043] ~As Fig. 5 shows, the male connector 14
innehheusmitd, gind iphdianedAs agnokdengroh glestrigallyainsaladiviegagsiinng In the

basetlxgg]&.lhﬂtm Igggﬁ%eiséﬂggrenmrml eer((:flq—t grteb%rﬁg%rpr{aeki;'{nlsgg}fgéQOIes 11, that
comtiFhEAE Dl e BB BhIGPE! TRk pdihe BB fom the base

wallcovertherihes b¥niddatmulsipldsicdks| 80 the poephadr waimd, ofs well as
the mal e housing 15, that is, the end where the male
engagomeat slated hi malhe apased sidestadlst edloraradion gleatuliplepsdots in the

.17 thro ich the nale . contact termnals 19 are .
perighrei Wl Tat e 17 S Gt b An oS sl Gitigr o the
. . . re i f . er . . .
ol gy P L TR B .1 i e fsnion s
9, tHeusRheRihwak!fembfe toti@cl BPminglstareyink&déd cald Bofyndd from a
a slze pernitting insertion into the gap between inner

resilieot snaigrial, say rebbesrmasusil nef & pafticter frapkmess hoddiersgalBmember

.and is faorned fromelectrically insulative synthetic
13 15 %@ﬁsﬁ?ﬂ‘i&dﬁmﬁl tilem;trmhemg Ofr Frlﬁg?ro oygng< $Qehda el the space

betweBf sueR DY HRNG{Ne WBhhed®r IQLf, HAR 8 n "B CmPHR! D ofidw space 13A
through which the inner housing 4 is inserted, and is formed from a resilient
material, say rubber material, of a particular thickness.

[0041]

Assembly of the female connector 2 will next be described with reference
to Figs. 1 to 4.

First, the female contact terminals 12 are inserted through the insertion
holes 9A in the cover member 11 and the seal member 9, the seal member 9 is
brought into contact against the projecting portion 4, of the inner housing 4, the
cover member 11 is latched onto the projecting portion 4,, and the female contact

terminals 12 are inserted into the interior of the female housing 3. Next, the TPA



[ 0045] To assenbl e the mal e connector 14, first
the mal e contact termnals 19 are inserted through the
insertion holes in the cover nenber 18 and the sea
menber 17, the seal nenber 9 is inserted into the
interior of the male housing61l5, the cover nenber 18
is latched, and the female contact termnals 12 are
inserted into the interior of the male housing 15.

10 isTheyer@dsthabtighght esurianaly gortign Bl iedhetmget heusing75, and the
with a nmounting nmenber 21, through the front of the

contagfl €T Mol g ars, pasiiéerathand dbednimisideothet fegmatalheusing 3. After
connector 14 is conplete., [ 0046 Next will b
that GBEUThahd S5 ot FBRBRchve St RS Frgs gl Grogiythe rear
[ : f : onnec :
of (EXRAERL B0 R Lo aREREIANE Bl 7oA RERLAR I insertion,
the typ poRiond 85t aifi the CPA Pswlessgadfistansnretiiggrdjé@ions 5, 5, and
femal e and nal e connectors, Fig. 6 being a
are hjpeesl s etharenponvassambly of theafamg)e chaneefior i2al cpginiels
st 3%)5 1\,ingere the mal e connector has been inserted into
t hdP&tal e connect or, Fig. 7A a cross-sectional view
il i i Qi or ;
nast Belns ool Qi HESbE LR B IR R CRNPRELYT Fig. 5
is anféx@lo@ed pe@pedtBearieandfaghgesald @mmeltg@ortion X in Fig.
TA, Fi g 8 a cross-sectional viewillustrating the
j oilABd3lst at e where the CPA has been further inserted

relative tq the state in Fig. Fig. 9A a )
or RS FLE Buats Foaedlar {4 4as R ligidimgle aptact terminals

[ r : :
1. S50 05, T SORRREA e e R Bt R Enat sensing
menbedISTPAC B0 tNaewWnsks waictiaér 60 nbhehd icoatack @émehals 19 have

state. [0041 - The CPA 8 is installed in advance '
beenj pewecthe ingabed iingide athiet ;ag2 hopsinige 15 eardayehoneinkgr 38 that is

insta%f&éithtrg)ieﬁlfgte %‘3'; %n?ign gl](«:et ?I{?ééz égigglsgh gg\ggl:a:t] iigidt%%'uqnldv i\a}vgldelré2 the male
conth &SR :{15 'C}@t Sret ilﬁsharll%ﬁe LY HNE s EAVIhE %ﬁtbgz ég Vtsﬂ?&g %ﬂ] %@% tf?fe male
IS inserted’into e recelving cavity I'n e fennle

conth@U@kri@nds 1ONEretinberRed hhanshh, sc@ls e dher PfipBefits idk&@eof so
agai nst the ceiling projections 5,, 51 inside the

as torpeEeMi prpetEvionyo SR ates, eidovheiamnte. gs. 2 and 6, and
sucB ii the state in which the CPA 8 is installed
i naP832k he recei vi ng cavity S2. The nal e housing 15 of

th 0 S ' rited i 4 0 :t he

nous g4 ARPRTEL s pErpERLRES Toharel e 1 ARl bocy
of al §iizé i PdrniiftERY ihRMsioh hieitd ahe hidpg bervddnu st ASufhgtdhnd outer

mal e housi ng 15 contacts against the | ower surface 73

houseig theff thenfereald pousingn3,7 andfist foenieolc kiomy electrizally insulative
rovided in the fema] e housing 3, as shown in Fig. 6. .
syt resih. ¢ fy §m§!f‘a§écllewgr%rqt§l§0@al§ BB RR tFﬁgOP periphery
i=d A 8's recess 8D and the jutting
Waugéf*%ﬁ%é’?ﬁ?%@#%ﬁg arm7 inside the receiving
cavopys5;S2. In fact, a recess 8D and a jutting part 74

are fornmed in both the CPA 8 and the | ocking arm 7,
t hubko assemble the male connector 14, first the male contact terminals 19 are

inserted through the insertion holes in the cover member 18 and the seal member
17, the seal member 9 is inserted into the interior of the male housing 15, the cover
member 18 is latched, and the female contact terminals 12 are inserted into the

interior of the male housing 15. Then a shorting terminal 20 is fitted, together



18 constituting pairs of these respective itens, but
since Figs. 6 to 9 are cross-sectional views cut al ong
a longitudinal section of the connector, only one
menber of each such pair, pairs of recesses 8D and of

jutting parts 74, etc., is $hown in these draw ngs,
and accordingly only one of each is described bel ow
[ 0048] First is perforned the connector primry

withi na@fuhitien membeulal inbugh the!Slond @ f tthe nidk éioelsi Y vilereupon
into the female housing 3. As a result of such

asseinhyepf Ihﬁ]ﬁmcmfai@bh‘?l&mampmt@hi ng protrusion 16 of
tthBE%Je housi ng 15 pushes up the | ower surface 73 of
th nt end portion 7c of the |locking arm 7 provided

in f I 3wi j i , a
osOr R oM E, CENIR, Zide ERANLG Mmaindy (6, HigsT6 t0 9, the
conrRcashidfahk e thafconm® ehdlpwahdedietaand end actidreobas€ CPA 8. Figs.
portion 7D as reference point. As a result of such
6 to Fpwaraxpdaraiof e vigatsol strabingahetiiecess cii eqnuacting, theHemale and
i nclined f%ces i}Z.on the two si dﬁvval |'s. of the fro
180 06

t.. ..
malGRnHETeTso MR agaSEoneh X IGh P HE e s ?%‘,U,al joined
' t k .
B e e R T R

7A h@ves-batidnad Meae tlungradgdd m&Poiﬂ@a stgtel whgrehejegleicondector has
5, so that push-in notion of the CPA 8 was arrested,
beenpiurtlyirt imseried gekivagoothewstate of Higeodf Figyefld agaenlanged view of
tipportiong 8T are rel eased from bei ng | atched by. the
portigat X i Tior BotT Bng 8 CRISERIHIAGIFH QisiHETEPRegqIEcd state
whefDRR A ASEBEA Bolker KRB AR IR B Fie, T, s 94
cros&8adtionabiew Hlddteningethbqoited. std @04Rdre the maleA®n@ector has been
result of such push-in manipul ation, the sidewall 82
furthetr inpeytedcddgva Do dbatssaiesnalig ¥standnBig. (B angopasactipmal view
... of the | ?ckl ng arm7, tenporarily arresting the
illusfadRg fie fipa l‘;?gn%@lé%ﬁe-i n Fig. 8. The anount by which
thegglpA 8 is pushed in is equal to the gap GA, and the
tig portions 8,, of the CPA 8 are brought into contact
Wi tThd OPACBIi$ in@all¥direedvanrs ihto 8 RSeivdng€ sty Shén gaPfemale
GA' therebetween, which is the sanme size as the gap
hous@g 3rd] thevie mgls aemnaPar pr amsrowpus iigsn Inamd pul Suichnnstallation

t he_connector. secondary insertion mani pul ati on o
of i CIvA 1S arHes UL a R R Ran 8t hd BricrRa Vg dpe) When the
19 .. I . cand i riior )
CPARR s Sint 18 vie Bl YA S RCREL aRE Ao fing o, the tip

portionls &}, 89 oBrt@k rCBA M stkeSddAes D aleiladd pRsjsttidmes], BMhside the
surface 73 of the locking arm7, and enters the

receighghgenent; siscthown as Fsgovhand Giand guch whdre stage in which the

o B PR A Sasai i e SRR i) 538 e mt

con %%&ﬁgff iMildh FE at'gm ?@? Eérﬁﬁfeuﬁé&ﬂ %@ with {H%GC§%'T§ installed
e, the sidewal T 82 0 ¢ Tecess 8D°i § rel ease

therdihOMIArs@8RiiARiAdAsdIsiont fige 1dtbRhinddpdafsiorft 18foft e male housing
| ocking arm 7, thus enabling pushing-in of the CPA 8.

15 cau@otsdageghst, theHewePAusfacodaf yhe dsinti andmpeitpan At iobriheflocking
ther into the interior of the

shin e CPA 8
arm %:Eg{vﬁquﬂb she {eg;ng&e%@%smge%n aﬁes[hrogwrhéta%ig. 6. Also, at this stage
there is a gap GA between the sidewall 8, of the CPA 8’s recess 8p and the jutting

part 7, of the locking arm 7 inside the receiving cavity S,. In fact, a recess 8p and

a jutting part 7, are formed in both the CPA 8 and the locking arm 7, thus



[ 0051] As a result of such push-in

mani pul ation, the ceiling projection 51 enters into

the recess 8,3 in the CPA 8, and the CPA 8 is |atched.

Thereby, the male housing 15 is correctly joined to

the interior of the femal e hW®using 3, so that

connection of the male connector 14 with the female

connector 2 is conpleted and | ocked. To uncouple the
constigdgng paire ot ehesk4espectivelitanss, ibng eiriced ignsd @e9 bhecross-sectional
_ receiving cavity S2 in the femal e housing 3, the
views sgik iatenf longit@taal seqtisinegl die camacatpe ardy engonasbeppf each

14 is pulled out ang renpved. [ 0052 Thu as .
suchyagiy PBUY oavsssenge (GHArE WHRRALEE 3ol Heohare in these
drawif ,%Hoiccéfldiﬁgﬁr Ot &sh AR LR EGpd PBEILRET DY

carrying out, sequence, a connector primary

I ngeo48pn mani pul ati on whereby one connector is

inserted into the other and the | ocking armis pushed

up oystt e garfarmadattbhi AGNPEGOT UBILBNALY altseHsdmgmaampeation of
prinmary sh-in mapipul atj on. whereby t he_mat,n
pusting dRkmaleBapsing” braRit the etk HOBSEIA, Pg Atdi tpulinof such
inselt ¥ SEEANAaA00 5 Blen ReSARNREI AL 15RABEANNC ASRIREYS pushes
up thkrvdredrade 7her taddonientigeitting Rrdn gedsesingirke? provided in
ushed up, and a sensi ng nenber secondary push-in
the &mlpmcmsirtgw 3wiaersbloyrt e Hiat 7ng Aseagiesiglt rdngieah pyshing-up, the
ushed in further. 053 nce, sipce the .
tockREnalT8 6onSSTISHTS LTS YRIUCCHIAGR 6 S bge portion To as
referbhbd g)%'ﬂt‘.’.g%é“%rre%ﬁ'. & 9&61{‘%?&%% Flag%ﬁﬁf YefoPBEHONOBE the locking
mani uﬂatlon, a mating sensing nmenber 58 primry

arm PYste indlinediffeds at, ilncheawedioewn g of eeOfdat ¥nd peefibh I contact
mani pul ati on, and a mati ng sensing nenber secondary

agaipystheiincheed fadeatdoorf, thehePrmbi ngsiyeggiutyanéd thefingars Be of the

CPAtpéy‘; h@gwlﬁg@tatg]%gtgpdlgagic%r}% h(gf a}e;géﬁgq{g%p I,#]E&% Ebteler(lj rgor?{acttitr]leg against
g . ; s .

the AP BrBlekbfs 51 shafie} MsAIRRGLER PR CIR BrhhEdrrested, but

with] @lenRekhigd oablird bf eh&gIngedy 83, theoiipiptdtibAe gheffaleleased from

~connector 2 and nal e connector 14 together involves a
being dafgbed &yche celimgrpisyedtingesr 1ii and pustiipgliatafahs CPA 8 is enabled.
| : it ti , b o
Accciaiits el P PTHRATY PFSughSaeRISEPNY IBRRNg the CPA 8 into the
ran areon i can be effected while
recever g%bﬁés?ﬁiﬂ%?ﬁggggmggithe two connectors and the
mat[ppgosensi ng nenber, thanks to which the two

connectors can be joined reliably w thout any
apphehawesil ©ff sehi pegh-tvemagipeatied, the sidewadr &eof the recess 8p

contacts against the jutting part 7, of the locking arm 7, temporarily arresting the
pushing-in, as shown in Fig. 8. The amount by which the CPA 8 is pushed in is
equal to the gap GA, and the tip portions 8r of the CPA 8 are brought into contact
with the ceiling projections 5; so as to close the gap GA’ therebetween, which is the
same size as the gap GA. Following such CPA primary push-in manipulation, the
connector secondary insertion manipulation of pushing in the male housing 15 is
performed.

[0050]



21 What is clainmed is: 1. An electric connector
conprising: a first connector in which first contact
termnals are installed, a second connector in
whi ch second contact termnals are installed that are
el ectrically connected to th® first contact term nals,
and a mating sensing nenber that senses the
mating status of the first and second connectors when

mat &¢latregat bEsuct fexohidasy irseniet hnipalitiog;, the tip poréion of the
first latching protrusion on the outer surface of a
malenbousing lisrs laeloingtimetiusiogn 16 shdag pvereand pasisther l@wer surface 75

of o aqiBg ety (ﬁ’ﬁtdegégfi%%%t&%?rggﬁt Gl b ShghAT In Fig. 9A.
Whéglglﬁtegl Ec?ﬁ%%%?gtrﬁﬁoﬂr‘%fﬁérrﬂ% ou3| % gé E:Ileér})l?\égdtgloér Nfe QH&Shg arm 7
descéedd biyrigs awni Sifdrnicemmbpengdi@sfwithtine hidhshg cmaﬁasmr 16. At
the same time, the sidewall 8, of the recess 8y is released from pressing against the
jutting part 7, of the locking arm 7, thus enabling pushing-in of the CPA 8.
Accordingly, the CPA secondary push-in manipulation of pushing the CPA 8§
further into the interior of the receiving cavity S,, is then performed.

[0051]

As a result of such push-in manipulation, the ceiling projection 5, enters
into the recess 8p in the CPA 8, and the CPA 8 is latched. Thereby, the male
housing 15 is correctly joined to the interior of the female housing 3, so that
connection of the male connector 14 with the female connector 2 is completed and
locked. To uncouple the male connector 14, a tool is inserted inside the receiving
cavity S; in the female housing 3, the locking of the CPA is released, and the male
connector 14 is pulled out and removed.

[0052]

Thus, as described above, the female connector 2 and the male connector
14 are mated and connected together by carrying out, in sequence, a connector
primary insertion manipulation whereby one connector is inserted into the other
and the locking arm is pushed up by the first latching protrusion, a sensing member
primary push-in manipulation whereby the mating sensing member is pushed into
the receiving cavity in the second connector, a connector secondary insertion
manipulation whereby the connector in question is inserted further and the locking
arm ceases to be pushed up, and a sensing member secondary push-in
manipulation whereby the mating sensing member is pushed in further.

[0053]

Hence, since the female connector 2 and the male connector 14 are fitted

together via a connector primary insertion manipulation, a mating sensing member



a gap for insertion of the first connector being |eft
bet ween the inner housing and outer housing; a
receiving cavity being provided that is for insertion
of the mating sensing nenber and that communi cates
with such gap; inside the réteiving cavity there being
provided a pair of first stopper projections, a second
st opper projection, and an elastically deformabl e
prima@g buslg-iamadipatativas aosnecbrf Jexeddie inkertidinatanipulation, and
housi ng and the other, front end as a free extremty;, ,
a mating wenpiogkmegber niachader o @uslyiproentudaaon e i geating sensing
lot with which the first connector's first |at.chin
menjhed 64751 n PURGE S, AGTRIGRE (e LHG direiend! anysHUARng! the two
conrRRESrs Ofh RAthrks feh sEh @Beﬁarﬂpuﬁﬁﬁhs%f tthgefwﬁo"@brﬁiegftﬁ's and the
the nmating sensing nenber having: apar o
mati@pashsiaglhemoef, ehediptenrfd se8bndndnsecnsl cin bggoed reliably. In
posi tioned opposing each other in parallel; the first
othearigoklse gaMing nigier Emelengorerstioprlovndethalercammecypbs e@gether
aces thereof, with an.actuation PortLon gﬂainsl whi

. h .
mVO{Vﬁé A YOKFRGS aF COINGEORIAYTHOP PARIANAHLS alternating ‘é{ltﬁ mating

i . . . . '

sensfHe e Block JRE PRI AT WA St Mici eidts 8F BRRRBulations

the rhatinhedagi e effectbdrshilendrisgagnte 122kapeaiipie two connectors and
projections are formed as col unmar projections of a

the watinigcsinginghaiaghber lihanks &0 spacbdhg e wcosokeiors can be joined
. g'sta ce apart and project outward fromthe inner wal

relialy WHESBLARY SRBULIHS VErlSTIREY B SMIcH MG NE AT and
a gap for preventing a front end portion of the
| ocking armfromcolliding with the col umar
projections as the locking armis raised up by the
first connector's first latching protrusion is
provi ded between the columar projections and the
front end portion of the locking arm 3. The electric
connector according to claim1, wherein one pair of
ends of the mating sensing nenber's first and second
fingers is connected by a connecting part, the other
ends are forned in a U shape as free extremties, and
t he connecting part serves as a push-in manipul ation
part. 4. The electric connector according to claim 3,
wherei n the stopper engagi ng portions of the first and
second fingers are formed as concavities of a size
t hat enabl es the second connector's stopper
projections to enter therein, and the first stopper
strikes against the interior sidevvalls of the
concavities. 5. The electric connector according to
claim1, wherein the |ocking arm s pushing portions
and the mating sensing nenber's actuation portions are
each formed with inclined faces of particular angl es.
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‘What is claimed is:

1. An electric connector comprising;:

a first connector in which first contact terminals are installed,

a second connector in which second contact terminals are installed that are
electrically connected to the first contact terminals, and

a mating sensing member that senses the mating status of the first and
second connectors when mated together;

the first connector having;:

a first latching protrusion on the outer surface of a housing in which the
first contact terminals are installed;

the second connector having:

an inner housing in which the second contact terminals are installed; and

an outer housing that covers the outer peripheries of the inner housing
except a portion defining an insertion opening for the first connector;

a gap for insertion of the first connector being left between the inner
housing and outer housing; a receiving cavity being provided that is for insertion of
the mating sensing member and that communicates with such gap; inside the
receiving cavity there being provided a pair of first stopper projections, a second
stopper projection, and an elastically deformable locking arm that has one end
fixed to the inner housing and the other, front end as a free extremity; in the
locking arm there being provided an engagement slot with which the first
connector’s first latching protrusion engages, and at the front end, a pushing
portion and a first stopper on each of the two sides;

the mating sensing member having;:

a pair of elastically deformable first and second fingers positioned opposing each
other in parallel; the first and second fingers being each provided, on the opposed faces
thereof, with an actuation portion against which the locking arm’s pushing portion pushes and
with a stopper engaging portion into which the first stopper engages.

2. The electric connector according to claim 1, wherein the first and second
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stopper projections are formed as columnar projections of a particular height that
are spaced a particular distance apart and project outward from the inner wall of
the outer housing inside the receiving cavity, and a gap for preventing a front end
portion of the locking arm from colliding with the columnar projections as the
locking arm is raised up by the first connector’s first latching protrusion is provided
between the columnar projections and the front end portion of the locking arm.

3. The electric connector according to claim 1, wherein one pair of ends of
the mating sensing member’s first and second fingers is connected by a connecting
part, the other ends are formed in a U-shape as free extremities, and the connecting
part serves as a push-in manipulation part.

4. The electric connector according to claim 3, wherein the stopper engaging
portions of the first and second fingers are formed as concavities of a size that
enables the second connector’s stopper projections to enter therein, and the first
stopper strikes against the interior sidewalls of the concavities.

5. The electric connector according to claim 1, wherein the locking arm’s
pushing portions and the mating sensing member’s actuation portions are each

formed with inclined faces of particular angles.



