1 ELECTRI C CONNECTOR BACKGROUND 1. Technical Field
[0001] The present invention relates to an electric
connector conposed of a male connector and a femal e
connector, and nore particularly to an electric

connector that has neans fdr sensing the mating

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 fromcomng apart accidentally in
the joined state. However, it sonetines happens that

while the two connector [ mat ed t oget her and

are in, say, a sem n%@@]i@gﬁﬁﬁel r contact

term nal s becone electrically connected to each ot her,

in which case the two connectors will 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

means that is abl.e to sense the mating status in orde

Lo HiwhERent QERUPBITRIANG [haR Uit c/RPaac Y 40mP e male

i [ : C :

contsglor MR 8 RuA RoBNEAbE M BUIET R icBRif L aRGREAE clincctor

that @@HAECNQITST ghsaidihz/matiag sedtes ©Pnheclvedobyieb®ir)g mat ed
with each other as shown in Fig. 10. The second

connector 27 has a structure such that a cavity 30 of
) a rticular size is forned between a connector body
- 28 Relalpdedlfer 29 thereof, the cavity 30 runs through
thggpgserior in the Iengthwise direction, and a
| ocki ng]earm 31 and a connector position assurance

(" GRActretomectdR esBpbsat af |£ehdledndeatfotat@\cohyied@r usually
have[ gocl)c?c]kigg 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]



The [ ocking arm 31 consists of a rectangular resilient

arm having a particular wwdth and | ength. The rear end

of such resilient armis fixed to the rear of the

housi ng, and the front end extends as far as the

insertion opening. A particular gap is provided

bet ween the connector body 28 and the cover 29, and

the armis elastically deformed in the vertica

di refed ilockingshde Suctorgaqis o & hestangelirl tedflierdtogkhnbaving a

arm31 there is formed a slot 3la, having a particul ar
partigibarwightl anddeggth, iThaieer cedgivuicsacsiliencaimns fixee to the rear

of g MR SISl S #LOTa T oG Repulrogbentng. A
| b WS . i tHg I ;
pard®farp i8hFavibPiTRAyedh iFeditRcl GMIGIM S S B REUBIr 2% and the

arm CONélhgidgly dsfdrendiavie taepadriicof dsteddoar MBidbsud® gap. In this
_having a tip projection 33 as well as |ocking |ugs 34,
resilgaf logldngrarm shahew isrfaningd| asliosrd laabagdgt h@artigular width and
onnected to . the sjde arns, _each side arm bei .
lengif i CRe AR S e A SBRDT orl B (¥h e ERTIBEN o n thuPA 32 s
- : - The 32 ' | 3
s I R 3 e 1 oetr AR dechld | REnBthOpE o dnd 20, are

forme8lin tB82wodkbnginevisovidewds of A0@ebver 9. sensing of the
matlng status using the CPA 32, the CPA 32 is
i nd080%led in advance into the cavity 30 of the second

connector 27. \W the CPA 32 js installed inside the
cavi ineip e A B 15 56;c0nfielRehas &7 Mok AP 95 S44 KBS 35, 35
-J.nt i 1 at ghe -DOrt.i.om Pf 24 I

havi® @ thrbfeerlo! 3364, Well AR EOkiRe bl sk and, Gh 1-shaped

manfgagden i @abo3é heaf iis sdonneteld rg thel §d@%rmsheih wideharm being
the second connector 27 in such state, the first
conngerageist an €@ postipnsdrthednaniguddteo fal Be'sfli-skkape. The CPA 32’s

pair B4 DSENS Hgahs - CREBOLTBRTBHThe e SErI<Lc e edes 291, 29

ocki arm 31, then, as the first connector is
OftﬂlenseFFgg' further, reaches the slot 31a in the |ocking

armo@dejand enters into such slot, thereby raising up

the tip projection 33 of the CPA 32, so that the tip

pr djacteneimg3y Becoatiog i tas clsag theonPAhE ,¢hd @A t320is installed
: f the slot 31a in.the | ocking arm 31. en_the ti .
I a ‘faéljcédle(le%ga‘Héﬁégpré%f tfl?n?%?@&%re%ﬁn%%i %8 i W]%ﬁn{? CPA 32 is

instaHeR inéideShé %Q&kf@o, ﬁﬁ:dtl}g B?ojggﬁbﬁ%S%f%@%lbﬂ'Sﬁriﬁes into and is

latched by the end portion of the slot 31a in the locking arm, while the locking lugs
34 engage into the first latching hole 29;,. When, with the second connector 27 in
such state, the first connector 26 is inserted thereinto, the first connector’s latching
projection 26a initially contacts against the bottom of the front end of the locking
arm 31, then, as the first connector is inserted further, reaches the slot 31a in the
locking arm 31 and enters into such slot, thereby raising up the tip projection 33 of
the CPA 32, so that the tip 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



result of such pushing-in, the | ocking lugs 34 of the
CPA 32 engage into the cover's 3 second | atching

hol es 292, and it can be sensed thereby that the first
and second connectors have been joined in the norma
state. Furthernore, EU Paterdt Application EP0840398A1
di scl oses an el ectric connector wherein the joining
status of a pair of connectors can be sensed by a CPA

secohBidhtoh$ng hiottab? 9, iangt ial da@db® Bésedatleatghiing tenst and second
that is provided with a stop wi ng possessing
connegtirs i banse bgad jained nine dghart ey medlt 6tathe tkatfsﬁliﬂfC&Qe Y Patent

AppigHG dr e flao RS SiRIareBotth dedsfepittctil W ieroisy thogoining
statlfﬁ‘rtff ﬁ&‘l éﬁ‘ltcg)?lglg&%% LSabE Qﬁn% 9 %ﬁ%l tt]!g% ty'1§1stalled onto

I nsta vance to t S ng O elt

a latthirgt meiseadadic pftﬁkﬁd&@ﬁmtl&@dstdprvvﬁ% ﬁ@ide@ﬂngﬁehh@nce and is
two connectors is tentatively pushe The
mtegmtﬂde@mt@rtbeaee saefaseaf &ke b@mm}:tohhm@ngnor mal mat ed
a[tO§J7 the CPA, when so pushed in, is inserted as
arlV88/l prescri bed position, but if it is arrested

parfn ﬁf@yeleétﬁ%yccﬂfn%aﬁﬁgﬁgl&%dgﬁ b&f 0%, 'P?a.t&tﬂteN%OFSﬁO 623 and

mat ed positions and hence as being in an I hconpl &

EU jPaidiedApbEL &L ofioBRYRI0398W It htheh€PR @4 datdalled in advance to the
connectors, it is not possible to sense the mating

houssmgtqfseléhert Hee fifrstr ot saemct@@@ndctoanﬁedt@rrsngiunam toethe two

in rocess. t hereo h neans that if
conrietes o HEWANEpHGHIHhT-n BRC e ERRTE e sererd a being in the

normtAMEC X Stedf End P% whH S(ggal X ﬁ?ﬁﬁrﬁkﬂﬁa astfaf’\ﬁtg b pl?(%crlbed

necessary to per or rh over ot h

positigf] Butl #tiit 98 adfestddep HORNBG RS adserishe dsnﬁdtalbélﬁgllﬁrth@fnormal
the CPA. Such nmanipul ations nay cause apprehensive

matefdeebisuﬁl@@swmd henvmmd:remg 0008] in@epplettligoared kate. However,
ctri?g connector's .mpde of utjilization,

With Hi&s CRBOGIREY B & POt Betsibe; onsanse that%@?(%%t% of the

first gﬂa%e o(? E@ﬁl?é&oggc%% 9%@ tlngﬁglog%%ghgfjég)gg i e?}?#ﬁmﬁﬂ? that if

it 1sad1k§terﬁ1l‘r%dj@@[ ?ﬁlsﬁfngmﬁblfnﬂrel CPRA thhe tkPAWHeBnABEIORY are in a
the two connectors together. For instance, dividin

semitmatadastarey themiipwiltbeomcagpsarkigof paréar nodes againcboth the mating
manGEUaan 6 efit ahMeSIA nghEnshE oIS vola the” CPA.  Such
manipulations may cause apprehensive feelings in 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



such steps may relieve the worker of apprehensive

feelings. [0009] Also, in the electric connectors

di sclosed in both U S. Patent No. 5,720,623 4 and EU

Pat ent Application EP0840398A1, the connector housing

in which the CPAis installded wll be rendered

hi gher, since the CPA will be elastically deforned in

di rections orthogonal to the | engthw se direction.
and B tihaent WpplicatieneER0840398/chntiectotingtitsc hossihg th Rlich the

Pat ent Applicati on EP0O840398Al1, the CPA is exposed
CPAénstaled avilldg rtead@m lighae sinsie the dskAy ngllvhﬂ @nstm@élysdeformed

obj e tri ke, agai tand e

t
in dsPRle R bETRRRaE L HB QeSS Ry CiBB0 1 41T Rier oy g slectric
conrf%fct03r°<Fq‘§cl%§é§H3 & F10Patdift Rﬁgﬁ@eﬁﬁoﬂ 'E‘ﬁ')@hb@@SA? tfe @mvisd&posed

ectric connector t a matl1 ng sehsin

wherdfb@lledbetHeoc semseot heubitlgl Rehish ahesns @lﬁataolp;attrs @duld strike
connectors during mating thereof. [0011] Another

againghaack Rigek of ogbw@vlagdémageéheﬂi?e&pr esent invention is
to provide an electric connector wherein the mating
sensing nenber is forned as a single part, thereby

reduci ng the cost, and an be installed to

t he housing with ease. gF%g§§§Paﬁrther anot her

adwgolape of sone aspects of the present i nvention is
provide an electric connector that is rendered

con?saa’thapWEB(Pf spaconsfieats 06 the paspadtingéntiowm is to prOVIde an

i nvention, ﬁn electrlc connector inc

electEigHOROLEEIOT tRALPACH NAL L SCOSISRE TbEF hﬁfﬁqossegls%the mating status
of a{pgﬁt(ﬁl écﬁ%ecfbﬁ%?{}% @ggﬂgﬁgg Jkn  which second cont act

ermnals are ins are electrically

corpectled to the first contact termnals, and a

mat i ng sensi ng nenber that senses the rmti ng status

of Anethicr raglvantage s¥csnmie @opewss odribeviiresentangention is to provide

ether. The first connector has a first_latc
an e‘%ﬁ@tq i g bR b U S MA e Sen0 Mgnpsnal fgmed i single part,

theréﬂgﬁr d'uEﬁfg t‘fl‘é%@ﬁtand moreover can be installed to the housing with ease.

[0012]

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



termnals are installed. The second connector has an

i nner housing in which the second contact termnals

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 J inner housing and outer housing,
inneAmdudingeagd Vourgr tavising, i shdoaorscdRiing katity sisfmovided that is for
~ insertion of the mating sensing nmenber and that
insergismnohi that mating tsensigghmgapher dnikithiet eor@nruyedtgs ngith such gap.

s G DBBS S AETS R Bl Bl AR projctions, o
ceof s ek R Haching ke DB AN E Sl s nc

end fixéd €€ texinmHousiddatidehe back] fronaendtaber #eé extremity. In the
provided an engagenent slot with which the first
lockiggnare theresis pirpyisied| at engaggnpnstsieisveth whighgde, figshgonnector’s

s B 2 B o PR RSN D B e v
pusEEERicp 1 PG S9T5| BROTETORS \JBSiulic! he main

sens@s inidrAb@d happp A0 Faehustthiey defopasslel akst Ihe JecoBE fingers
and second fingers are each provided, on the o?posed
i

posifiaeed ophesiegfeachiathemim pataligl.i ohhpdirsi amd sageinkfinggrisciie each
t he | ocki ng arni shj n ortion shes, and.with a )

providtih, st Ui REP S (BES (thAephy Withoms BRI PPLioh @gafist which
T i t .

e 1500805 T L SO 8RR SoROPRES 3pt BB SR

whidhntHehBrs@Is@&spegi atpaged ThAOMest Hid BE¢ITRI Yohf&@bis M mated and
mani pul ati on consisting of installing the mating
conr@@tﬁ;ip 801

by oatripErg ot otheh olbapinige nveedpulabions ook ithey erdar given: a
i nside the second connector.'s receiving cavity. and )
CoNTETo B RATHOIATAEON sBAZPHIALBE SPTUEBI® XinahuRNintasle mating
' ' el t he fi e :0pd nnegtiar
senshe ShEmBer RS oihe Ppo dkbhedt 4% 15R0RR, aBA1ERHE, the second
connle®tdrdl ®eeividi Bavityhend ke buleath@iisiig, RO Qls'td Petlidadle therein, and
sensi ng nmenber primary push-in mani pul ation
insertmgs¢ishérmnigedirspos thageednsl eenngugosmisi egtonthebether icanoector so
the receiving cavity, .a connector, secondary insertjon
that it |59 FOR &GS LD FBIRGIAHAPBHEEREIafy & asing member
: : g . . i sed
priGEPIREHS SRS OSHEILCUIIARRSES HARE Al memoer
into MR @i dh WAVRONS icohhB& 08 kseddtddi9rinsdrtidhi MEnipulafi€n consisting
mat i ng sensi ng nmenber.
of further inserting the connector so that the locking arm ceases to be raised up,

and a sensing member secondary push-in manipulation consisting of further
pushing in the mating sensing member.

[0014]

According to such aspect of the invention, the first and second connectors
are joined together by carrying out in sequence: a connector primary insertion
manipulation whereby one connector is inserted into/onto the other connector,
followed by a sensing member primary push-in manipulation whereby the mating

sensing member is pushed into the receiving cavity in the second connector, then a



[0014] According to such aspect of the invention, the
first and second connectors are joined together by
carrying out in sequence: a connector prinmary
insertion manipul ati on whereby one connector is
inserted into/onto the otheré connector, followed by a
sensi ng nenber primry push-in mani pul ati on wher eby
the mating sensing nenber is pushed into the

conrfeet®i Yéduhdaay i ngedtivr heasipatnibrc ani@ebprthet bemnectbr is further
connector secondary insertion mani pul ati on whereby the

insegednidionyedi by fuseniimg miepther tseeondalyl mwéldmbylaallyéﬁ@ongwhereby

the fFPf éeéﬁﬁg Rgner ahrher PRRhRElT et PRl e the mating
and {]ngﬁ?gr 0?6&1%% NGE thPerifRt 4P se@@lqdj QdHeR bk OgeLiele LOf out via a

and second connectors Is carried out via

conr@eryieptidiarpr iM¥ertyon NBeHipuddtiGmnhpsHing® Mmem@dbsee @ﬁirﬁ@ry push-in
menber primary push-in manipul ati on, a connector
manygadeionas 2 i0e8eeetiosnseaamideay atnsgﬁloranmaalpyémtsmg and a sensing

menifiet NP TG MG EREIRUBIOBoRr dostEle, drilis i pthe owo
cond@@{drggtogﬁﬁgflﬁth g{:}%s%‘rfg:ﬁf %?H}Gin"éﬂcl%ﬁrc%%gﬁ@ﬁ Er?e d@égree of

nserti each con hr ou

inseftivon Ml @bcRNcOinddi6r, gENNETHLALH mtlh&dmtmmwmmmgof the
menber, to effect accurately the joining together of
ConnERETs | aed thed netuhdeosingestanker, [to sffhet amu@etely the joining

B e e A

two ”Péﬂr{éé't@r‘s' %Bﬁsﬂ%‘&d ddfatei ”&gﬁ%ﬁéé ngr ”Eﬁm{atﬁ S%;nﬂector insertion

mani pul ati ons, of “suc eri

manfiﬁﬂa@@hﬁbh@ﬁﬁatlh@%eﬁﬂhg NHe®dBr Paskelih esi@puiid®, and by means
verifying the |inkage of the two connectors and t he
of sweh isages ofisinagiprdatiens, mg matiggutan beraffectéd sthidmaerifying the

iSRS a0 STk SRS OB o e,
ﬁrstEhp%cmcéﬁﬁé%’??rs%ﬁpﬁgfeh ﬂ(ﬁﬁ%{ipns may be forned as

umar proj ections o ar height that are
spgoegdsp particul ar dist ance apart and project outward
fromthe inner wall of the outer housing inside the
r ectaardmpgcty angtheandpect gfpthieomventegrnthienigrsa ahdseror@dtopper

proj%g{c{ﬁ%?{gggf E;F)E@F S@E;cn gr%{ngéfprrgjrgcaglnls Iogl ngalyt\{cturllart lrrlleelght 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



| ocking armis raised up by the first connector's
first latching protrusion nay be provided between the
col umar projections and the front end portion of the
| ocking arm [0016] Wth the above aspect, because
the first and second stopper’s are forned wth a
certain spacing as columar projections of a
particul ar height that project outward fromthe inner
columalalr pebjettienouheéthd frosic egdiposiida dfhenedanyiang @avdey that the
the projections are sinple to form Al so, thanks to
front adpmeviienonf ofhea loEpngetmpewil haoty COcLl@dfarmah such columnar
ect and. the front en rtion.of the |oc
proidi i B Bre i i OF e SRePSL R FiOh CBATEFER S Mt latching
n
prot R Th VIR PP enf Sela nrev g 4A, BE BB |quy and the
secohdl lcdhneconeah oe' renéredtconpadti ng  protrusi on the
el evati on of the receiving cavity can be render ed | ow,
andOPhé second connector can be rendered conpact .

endbCssidfize i 1 RGNS ASPHG CHENBER- S FPASOBMY dRetipgy sensing
menﬁie ’g?ﬁ@t :ﬁgy %%ngmg ?xﬁaygryeforﬁr%@e asﬂl ?%o’ﬂﬁ%&tmé B&rt, the other

endsﬁ?@ foefidd i@sa Uastthpeh®s Renveetnigepant thercv@nastisg part serve as a
push-in mani pul ation part. [0018] Wth such aspect,

PUShtlmemQGtmﬂdtl@@@ﬁétctor housi ng can be rendered conpact
c[ﬁﬁfg] form ng the mating sensing nmenber in a U shape
r housi ng thereof in the | owered-elevation

r €G] ﬂ&hcg%ﬂletc%'th’é‘l efond ?:Fﬁlhﬁgcttop %O%QH%Z%H B% ?ﬁ&éreﬁ compact

serve as a n mani pu tron part

becaubs drinh i@l thotmatile sé@ees Wdigb&av 4 Y-shd0g&ImibeBougnpghereof
to a still further aspect, the stopper engaging

in theolowiesed-ctefvatine receiging aaNdtys eodlsd, awggrt@ermymbetmg part serve
fornmed as c cavitie a size that enabl es
asa EE&%HEmaéBH &O&Pag t i%%é&i‘é?s @Fdﬁé%rﬂ%‘rﬂélt? @%Fﬁcs}vmg cavity.
q , and the first stopper strikes against the
i nt erl r sidewalls of the concavities.

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]



[0020] Wth such aspect, the fact that the first and
second fingers' stopper engaging portions are forned
as concavities of a size such that the second
connector's stoppers will enter therein nmeans that the
stopper engaging portions &e sinple to form [0021]
According to a yet further aspect, the locking arm s
pushi ng portions and the mating sensing nmenber's
actWadh enclpagpec@nsharis eache beckfing neeh’ wipulhingcponéshs and the
faces of particular angles. [0022] 8 Wth such =
matigggensingtrhemker’s actuasiondquuitiogs gach Sepigsiarmpdowithi iogEned faces
and.the matjing sensing nenber's actuation portion
of 2 PACHCHET RRBlEoroR TnEreOR Meabracas be Sdpthly S g queward
i nsi ng nmenber can be snoot hl
by uﬁﬂQLr% ds&ﬂ%nﬂiﬁ‘lgéd‘ Eac%?. 9 y

pus out wa y utilizing such inclined faces.
BRI EF DESCRI PTI ON OF THE DRAW NGS The invention w ||

be described with reference to the ac&;ggan i ng
drawi ngs, RRIEE RESURRIMUSE QF rlgiErle INKS
el nt.s. [0023].. Fig., 1. erspective view of an .
ol ohke e iboVHl st dsfcufahaPRBnteigrentEnto Jhesasdmpanying
i i op: H [ ti i.ew of the

dra S H i kS ffbel SRR REE BT et el
coroegsjor housing's outer wall cut away, and Fig. 2B
is a perspective view of the interior of the housing
at Kige 1dsta- pevageqiviet view ¢harighectip comingetog dfsamgmbodiment of

h expl oded perspective view of the fenmal e connector.

t eIﬁF%ﬁ“AHY U enl ar ged perspective view of the CPA in

Fi grig39A i?iagpeép%g%iv@rbé&&? RIrQHE 1 deHiS QSﬁhé&Sf Y F‘égNolf with€part of
mal e®connector. I g. IS a cross-sectional vi
the feldlg tcoahbdrgr thirisiny’d baker] whneaditdvadye aMIeF Ry, tdBRis BB)e@spective

connector has been inserted into the femal e connector.
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. 7Ais 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 Xin Fig. 7A. Fig. 8
is a cross-sectional viewil9ustrating the state where
the CPA has been pushed in further relative to the
state in Fig. 7. Fig. 9Ais a cross-sectional view
illustrating the state where the male connector has
been inserted further relative to the state in Fig. 8,
and Fi g. DESGRIPITIQNJQE-IEMBRhARY, EMBOPIMENT I ng
th% b%?ﬁl joined state where the CPA has been pushed
inlf her relative to the state in Fig. 9A. Fig. 10

of AR A BRE A MR B ARSI ¥ Hscribed
with EVRCEh dENTthe[ 4208 AIpahRigxeriwiagy. elthedi teohdektddiEhowever, that
resent invention will now be described wth

the fgaﬁwri@g] egmbodimkat scindendadymegelirtynwvayof an illyskiatiye example of
an RS SRRk e W CULRARRS R IRER R, not oy
way 3 1%&?@ 'gfe ! RESHIb th@ﬁaft%h%@&é&%%e%cgrﬁﬁa%rp .alThet iﬁlé/ention

concept e I nvention, not miting

can éqUagRt well beadubted Rayiel & otlar cahinndifichts AMMee ¢ scopeeand spirit
i nvention can equally well be adapted to yield other
of thebddiment &igv f hisnat herspecipee amevsef rant eleftricheonnector of an

claims. Fig. 1 is a perspective view of an_.electric
emb%@ﬁ%%tcgﬁhgfm‘éﬁﬁm ddi fw&ﬁ% a PETRTEUV Y ERY P RO fgrgale spnnector

I perspectiie, vie t ect.o oWSE Ngp
noudf BrEPIEPEAL KL, o Bl SPR| IpFRBRERL hvalokek 8 1 o
perspel@ive view - of 3Be iiStedior REMBL BOULME AUteMBf pdiidn it gl @A | and Fig.

~of the housing cut-away portion in Fig. 2A, and Fig.

3 is & expladed porweedvpeicspet the Emalewonhettos indrial b

coggg%or in Fig. 1. [0025] As Figs. 1 and 3 show, an

el ?k connector 1 includes a femal e connector 2

(segom sc‘i”e[}FcFBghbxsg?}éiv%ﬂ&tgcicﬁg?leﬁtomnﬁ%ﬁ tsiegféleﬁélg%onnector

("femal® housin _ ouses mu
2 (secefdlconaedtbarhatifp A fead e t8nnéitdr AoUBiIngG (CNgetusifs” below)

3 thatflrllc:usstes 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



connector) having a mal e connector housing ("male
housi ng" below) 15 that houses male contact termnals
19 (first contact termnals) that are connected to the
femal e contact termnals 12 (second contact
termnals). The female conné&tor 2 is so configured
that a mati ng sensing nmenber ("CPA" bel ow) 8 that
senses the status of mating with the mal e connector
12, 44CPA Bothzedsiinsiatiedt igide i demals ihogsihg 3Bel ewvmihBe sensing
femal e connector 2, CPA 8 and numl e connector 14 '
memperg 0 A A Hhadow (st sensescwhadt o not\ihe Ifemakshcgyeact terminals
described in turn with reference to . the. acconpanyin
12 hgre RerB < oresHa enstafiefdns e bCcemAlE IUlSing Pre (uipmaember 11
G j SC | | n t ' .
that TR (dMAC 0] S e I P L 377 Seal e o througn
whioluklid¢ pé@afeedBherct aenhacdls tler atdnahseried, aadf ehedie seals the outer
_housing 3 that houses the femal e contact term nals 10
peripleries t%emog SPreet toi prevert panegid tionse fdwatdrecicetieeeinto, and a seal

memigid SaACire RREIRLD o VR fhe VBRI Edulsgpanector 31 joined

to thb&hHeN? s f@ave been correctly installed inside the
© %’errgqee hoSglljoﬁg 3, a cover nmenber 11 that is installed

to [pbg7rear end of the female housing 3, a seal nenber
9 through which the female contact termnals 12 are
i nsAs Fégl Zasitowinitbh femaleshonsing gt leas apérngsHerusirg 4 in which the

hereof so as to_ prevent penetration of water, _etc,,
femglf) PRI G A 5 | SEAF I HENGar 4G A ab LU St Govers the
ousfls WiEREy 8 e iR IR ATRLEpP AMIRE B g 8 b s
housiggaladeust Rgusingdshar 4 paticlougdfthefebdiwebh andtdie joined at
femal e contact termnals 12 are installed, and an '
the mareporioansi tiereoft hathe degrade thoaisingitdsitidosned aaseg ofolding of
t he i nner. housi ng 4 except at. the front and rear. The

electrically InHgdyeyyUNeHe "o &hetBaki ng 5 have a parti cul ar

gagobggrebetween and are joined at the rear portions
thereof. The female housing 3 is fornmed as a nol di ng

OBOTZ% eeddri gl diNg iUnBUb BRI M@t e dper BStiAg MBbeFti@llar width,
height and depth, and at the rear thereof there is formed a projecting portion 4,
onto which the cover member 11 is installed. Multiple installation holes 4, into
which the multiple female contact terminals 12 are installed are formed as
through-holes in the inner housing 4, extending longitudinally from the front to the
projecting portion 4, at the rear.

The multiple female contact terminals 12 are inserted 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 inner housing 4 is of a rectangul ar shape having a
particular width, height and depth, and at the rear
thereof there is formed a projecting portion 4,, onto
whi ch the cover nenber 11 is installed. Miltiple
installation holes 42 into liwhich the nultiple fenmale
contact termnals 12 are installed are fornmed as
t hrough-holes in the inner housing 4, extending

5 is forngid aglandhkertibhompdniag ffoomset ot b€ thprmhcidoni@ctor 14’s male
portion 4A at the rear. The nultiple femal e contact

housieg Adnang the r@&felSiJﬂg@ritt@dthterfﬁ@u gtall heof thestoaer doiusing 4. The

periglRst rWaMors Inge GASStR oh (g eV albyr & POHQIEHAl ae and two
side\&&)]ﬁ"gf nﬁaa%Dlhe ﬁét%\@ﬁlthé gﬁ?rt Qﬁd Bl rSEd s ks 4@05 ttq,%% are formed

st ation holes I nsertion
an ideetidQIgAP®,i for tihgertidindefnedd ﬁla(l)é hbbelmgnr&anhwﬁecegnﬂg cavity S,
(see Fig. 2). [0029] As Figs. 2 and 3 show, the outer
for lhsﬁxsuongO%thfoGé?rAsS t pf éh@)éearplh@ntson/\é,k Iof thspouter Housing 5's

out er surfaces, of.the. housi n
top YAl e Giit BOKGUSTRY BT BT KhF BEAPAGPAHTHOLHF oA 8, and
the {fESHOT GBTrebISREARMYE: b ReZBl SPPRRRECTIE RalT a1
of [0b80] nnér housing 4. The periphery walls 5A to 5"
consist of a top wall 5A, a bottomwall 5,,, and two

si delwardcsiving qavity S, beBetanetde tohevilhnétheithegdraarsing 4 and the
hoysi n 4, 5 there ar anlnsertlo ap S
top Y8l St aieb RoERBE st b S TN A s Al LB, Ph e CPA 8
t 8-
and GRY & 1R 1od ' Pﬁle‘7 tdhe%h@%d hgﬁegu sﬁrb\n TEE arre&?leng\[NaE@lty i ;has a

rear portion e ou

partﬂcamumel%p Wt @n@lxlvmnmer tlienhefght H@l @4 inRRY upost ith® gap Hi
of the and the interior of the receiving
betweawithg lca;klng a_trmeF @mptm(sgeﬁacc sod thegnng) hopigogey's tothavall 4s,

and [ b e s TorbRaIFT 7 SA0BISCL e 6UF dhe HoRes g ase of the
oute{;j1 ?oﬂgln% ?E%SPFW 11“5 gﬁ% ﬂ?@é{i}gjtcelr ?ﬁ% sg]%;? IS%D Aﬁ}ﬁ Wi%.ﬂg W, of

the ﬂé@@l@iﬂ%\?ﬂ/lf_?a& Isyfoialefala@) Be sRatily Catlgar (i g{g Wh'!ii;ha@ﬂjthe CPAS,
he height Hl is made up of the gap

SO apéd \peemit insertowkiohghar@PX' & bdheanmeustidaes aﬁdhc tiep wall 54 is
1n51c{e t eer reré(e)g/?rllgn %awty SzoePnd constﬁu’[es a ceiling surface 540 thereof that is
located superiorly relative to the top wall 43 of the inner housing 4.

[0031]

The locking arm 7 is formed as a resilient plate-form body of tongue-like
shape having a particular thickness D, width and length. As Fig. 2B shows, the
locking arm 7’s base portion 7p is formed at the rear wall of the inner housing 4,
and the locking arm 7 extends forward from the base portion 7. The thickness D
allows for elastic 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]



and the gap H, between the |locking arm7's top surface

and the inner surface of the outer housing 5 s top

wal | 5A, plus the plate thickness D. Also, the width

WL of the receiving cavity S2 is forned to be

slightly larger than the width of the CPA8, so as to

permt insertion of the CPA 8. The inner surface of

the top wall 5A is inside the receiving cavity S2 and

const irbugtes ecaidtraigpsiicnace thAQotkieigeafmt haheresis formed an

| ocated superiorly relative to the top wall 4, of the
engagament Kisiingta whioh3hg latrhing pewirngoarkh of itke aaladwpusing 15

S A B MRS 48 PR o
the f:r:g i ngépt‘?éﬂ‘ﬁ 7.1 hn kipe lﬁ?vp ?év?%l?s Sf PIES BroReleh gébﬂl%n 7¢ there

at the rear e | nner hOUS

are forehddhendloeld fgearm thaexpafcksn fdewarmdbhooT tdud thas®s with the
~ _portion 71,. The thickness D allows for elastic '
incliged daqeaof dhe élm@ersSofdféméEPpArﬂew l@@dcwatbeﬁmemﬁter and pushing the

fingqls (AT 1356 Fbes BT g B o 6P BRoaY ths, ingfipeddacé % on one
mdex%%f%ﬁh%{r{e iBRS ace 1€ 1¥% %ﬂ?nédsglz Q?«Ldb?;ﬁr stB@ of 8 front end

e recelving cavity
portiodughlyest Hacesd Fades [7Q rstatva:nasﬂf)uﬂﬁﬁg IpeeKbng tt@eﬁm%ht befweird the

is formed an engagenent slot 7, into which
first Iaamdcmqogldpﬁng@r@sh nBrl6f ghet@BAndI deshsbed gradter.  Also, jutting
tche The en enent slot 7 surr unded he _.
Paftst woa@ H?ef‘d’g%% tg%%eaif SupfRrestHe hF’r ALC en PBSPPP% é@e Fig. 7B).

Thesgr]gh?ﬁ% hé}ﬁs Sfﬁ ! ne ces 215(% Egltledsgfré) gfsl h%t@ tgmﬁ pﬁ'ﬂﬁ arrest

the pfshbanimet tHOCPRAt Y. the inclined faces of the fingers
of the CPA 8 to be described hereafter, and pushing

the[0033]ngers outward (see Fig. 2B). Fig. 2B shows only
d f 72 t ch
| hoTROTAHSS arflT 18 T BRTRBOBIOT e Tormen ig; e r@?‘?t"i‘?él of the
innef 'h%ﬁgmgnzg t %Mltog%d }B?ﬁ& 'W%élﬂgg €%§§g3%1 ; al gl"él%lastlcally

I ons Irs

defoﬁlﬁﬁbl&dlrf ltlﬁkg%ﬁtl&‘l\ dlﬁ&tﬂfn td1etitPAo hdesasel pedion 7, as reference
hereafter. Also, jutting parts 74 are forned on the

pomt eaThauksf 4@ sschfstruasufa; onbereribie poalkei bousiog (keés Hggrted during

Jom1gg|vy1é]a tg@e %gaé% %tggl;lpgcgp? %é%ﬁg?ﬁb\é}gsggﬁn IMerggf will contact

against the front end portion 7, and as a result of such contacting, the locking arm
7 will be pushed upward relative to the base portion 75 as reference point. The
front end portion 7.’s inclined faces 7,, 7,, projected by such upward pushing, will
contact against the inclined faces 8,, 8, of the CPA 8, pushing wider the gap
between the first and second fingers 8., 8 of the CPA 8. When the male housing
15 is pushed in further, the latching protrusion 16 will slide over and past the lower
surface 7; of the front end portion 7. and enter the engagement slot 7,. When the
latching protrusion 16 enters the engagement slot 7;, the locking arm 7 will
descend by its own resilience and engage with the latching protrusion 16, thus
latching the male housing 15 to the female housing 3.

[0034]



t he pushing-in of the CPA'S. [0033] The locking arm?7
has its base portion 7" fornmed in the rear wall of the
i nner housing 4, the front end portion 7c being a free
extremty, and is elastically deformable in the
vertical direction relativelio the base portion 7D as
reference point. Thanks to such structure, when the
mal e housing 15 is inserted during joining with the
mall@selenhectdivibg, caving 3,abs M @ Bsidwsishese dblihgersjettions 5,,
w || contact against the front end portion 7c, and as

51, Saarefymeden she keidiogt sakrfaCﬁgS,on pejeatlg agwanard Theyefrom.  The

usheg upwar d .r el e to the base porti

. b 7"
pair P AB¥E e ing BiRleCtohs S ¢ ofme WhgaFeargriosaed 1n fbe fRpward part

o okAEERN T ol 8] A DA UL A i n o

the @PAPBSid By disciebed Mergdier. ba@heessronhbecdiiingtprafdti®acd®ntecond
fingers 8A, 8" of the CPA S. Wen the male housing 15 '
stoppey pesteéidn) ms fagatdsein therearwdshparg optbe regsivang revily IS, that is,

sli ver a st t he | ower face 73 of th ront
at thg ‘3'1&5]‘g R CQRiREH (T REN Ak ey eiernTEC i, AN fgfigha slot in
the (;ﬁg 8. &'erfgrspﬁﬂa é@hﬂfﬁlﬁng@t@fg 35@?5 rgaaggﬁ?@%déh% places

ock| ng arm

Whell'eethelyl \QHD eoanfpeddage matidh biiehk élb@lﬁhggirﬁf 0t bu@iae ofba height
thus latching the nmale housing 15 to the fenale

suchmufmtrtg @ntggogdh thaglodkieg demthe recei ving cavity S2,
bg 2B shows, three ceiling projections 51, 51, 52
are[0 ﬂned on the ceiling surface 540, projecting

dowgtﬁlu&ﬂ?éﬁ% rtgg’CPA‘% WﬁPhEXIO]BG Ebgc?fbeﬁe\k/ thr}gfer?rﬁce to Fig. 4.

proj ections are col umar are |l ocate

Fig. a5 warchifaed pedpethiee KRSE LY ithg CQPavid ¥igSa. and perform
the function of regulating the pushing-in of the CPA

8 t[_@Ob@]_ descri bed hereafter. The second ceiling
P bt tasa par ot andstraty b Ohaiecist epd ssloith Bngers 8.,
s o ol T A TN .
conrlectiag éﬁdﬂf%ﬁ ﬁfe?g‘?élg@t% dgfﬁeﬂlﬁgﬁ%wil@:aﬁ r?gtchlfﬁﬁgggde e The other ends
of thsgﬁ?r}n/glms 8%, &melleﬁt Kiaegand rﬁhe'wfém meakes @fUahnEpe ofett is §®Icm€d asa
molc?l?lgno%t eltegtrfcgﬂgfalﬁtsul\émtlgfg s§ﬂt eltlcécrkels{rll aJF'hls 7CPA 8 has a longitudinal
direction length L; and width W;, and is formed as a plate-form 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



[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;,, 8Bl4hat 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
althaupthttd sigeis Whg forimed ertstssmaflett treinf thegeyasiAW SBetween the
_are left free, and the whol e nakes a U-shape that is
pair pérageldngpraicctionddng1dfWele¥»i Wéllenwh'ﬁrfsmgea& Bwe8s are stretched

ot ighe %ﬁ%iflgﬁ*de il BBt (ot (AT S ol 35 W) With
the %Jonn m‘@pdéfetgfmﬁledo%tthgtﬁo?égg&lﬁ%%gﬁﬁ?r Whénh the CPA 8 is

tlng art Serves as a per of 'a size fhat

insert&d iti@adhe! nec@ivinpedliey 84, tthe CRA °§ ta1opoitidas. 8,118 will strike the
provi sion of such gripper facilitates the pushin

Cellltlglepf@ﬂ@h@flmoﬁm Ag Jndnttberaby rfucibicyi mpeeaon t wlgz%emérested

subsgfiei o g atfted shispav o %%lhgrngb%lgﬁ%totugﬁﬁ?(f Shetding of
the fﬁ%eré Q! %ﬂ&'&@fgﬁﬁ’g%ﬂfﬂm eYap ! Efa@i'i‘lttﬁtfégl %%s?@%eforhmatlon of

o a |stance L

the fefderaBCe8;. T @ thers tian e€iling projaceivad Yentédlihtd tie gap 8., which
di stance L,. [0037] The spacing W is a little
perfeymed Kz roleaol phesitiopargnyhve thet WBAnStikanperited dfto the receiving
ceiling projections 51, 51 (see Fig. 2). Mre
Cav“é{r cisely, the design is such that 14 although the
qweg%] Wl is formed to be smaller than the spacing W
et the pair of ceiling projections 5,, 5, (W <

V\P)Thd\ﬂﬁgeﬂ &@W‘lllw HeatdscBbedr eSiiceahe eller QEgMEEdof the pair
the spacing W wil|l becone |arger than the spacing W2

has thesameghapewleseription desedfngomuiedW2 det ermined in the
orga‘%ng manner, when the CPA 8 is inserted into the
d ]ng cavity S2, the CPA 8 s top portions 8T, 8T

Wi hegtffdféé 5%? extdrds! cﬂgvaﬂﬁ qilrtﬁﬁlb'ﬂ?é‘%oﬁl c@g 153399 8c, and from

t her |nser I on e arres

part—ﬂd@s et the, isghs@itias tteeredt alsepiddebsdde itier @hft@élﬁéir shapes.
by the outward stretching of the fingers 8;,, 8R

MOpr@otlclﬁﬁdyJ dieofingdr §:hbagyapirsmartice Bt mtith epastigskar shape, and a
recess gDolgrrcr)%tlciie%inotfhe inner surface at a place a little inward from the tip portion.
The tip portion 81 has a flat inner face 8;, and an inclined face 8, that is inclined
downward at a sharp angle from the inner face. When the inclined face 7, of the
female housing 3’s locking arm 7 contacts against it during joining with the male
connector 14, this inclined face 8§, performs the role of making the finger 84
elastically deform outward, and hence constitutes what may be termed an
actuation portion. The recess 8p is of a size that allows the ceiling projection 5,
to enter therein, and serves as what may be termed a stopper, since the ceiling
projection 5, fits thereinto and engages therewith. One sidewall of the recess 8p,
specifically the sidewall 8, on the side nearer to the connecting part 8¢, serves as a

stopper, in that when the 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



the fingers 8;,, 8R Further, the ceiling projection
52 enters into the gap 8&, which perforns the role
of positioning, when the CPA 8 is inserted into the
receiving cavity S2. [0038] The finger 8A will now
be described. Since the othéy finger 8" of the pair
has the sane shape, description thereof is omtted.
[0039] The finger 8A extends forward fromthe
engaghipottidtg tinary 8egaging witlomhe pailingppjedtigand Beriking against
i nner surface thereof Is processed into particular
the lonkimgsarm N Bitpagtracul apeyformhdhe ifigetiomof s stoppqs inhibiting
ion 8 wth a particular shape, and a recess 8"
temf&‘@WH@SrFWthe inner surface at a place a little
pf romthe tip portion. The tip portion 8T has a
fI inner face 8,, and an inclined face 8o that is
I NCTheh &maldowwimadtdiedinigals "@PR , dogee nfanabert Aved kedlemembers will
face. Wien the inclined face 72 of the female housing
nowgvegiqsgﬁhﬁid@nﬁrmﬂ?re@@mt@&igs dggrichdt it during joining

t t hi | df 8
v Pt o (Rl Gngf B meAls A6 APPSR Er BRMAf dopFay 12 and a
leetdciﬁ"lfré’rlg1 HIVRI nRPENENER fe?ﬁkﬁér bitf3 what T‘Tﬁeycc?ﬁér member 11

actuation portion.” The recess 8"

has 8ibo&- llltbaﬁhaﬁ}iel o dike seeh bk ng fﬁr@sl'dicthleqﬁoﬁsctmtgop(ﬁiﬂmf 4, of the
therein, and serves as what may be ternmed a stopper,

innes hagsingHe aodiis |f<nrgnecb Appeueidng 5f efdctdcalheimsitatiyeaasin.  In the

baseswgﬁglfes o T Ehe ripduidt TE Rk Tl ot Mg Tea i ikl that
com A E'\X)ﬂhp@l n%ngfallﬁﬁ)rnvﬁﬁleﬁségrt ]%)Et@f(igfgfég’ Ehﬂwﬁ@?ﬁo‘?ﬁ‘qﬂe base

e cklng ar S jutting

wallst1] k@sére tah@fﬁ)@ﬁ@ldnﬁultlp&s%ﬂétlsoﬁl Qhetﬁ sﬁ%ySWaﬁﬂs as well as
i nhibited. The recess 8" is a stop

engagomenpslothad . ﬁytf@ngagns;ﬂg sidevralishe Ft@émat@ off o;i @pleosriots in the
periffiery oy 2 ngi 8% Fiviofmr o dppumlilepinfghion © e
proﬁc?%@ft% ké)cln mérggérrgb ha-gh}? I‘r@r&h@dl‘é‘m&%%tf 1Inlsert10n holes

cover nenbe
N tHT@WgBGNﬁQﬁOthb eshavé tonizef efetiaalst &refingérted, &dlis3formed from a

resilient material, say rubber material, of a particular thickness. The seal member
13 is press-fitted onto the periphery of the inner housing 4 so as to seal the space
between such and the male connector 14, has in the middle a hollow 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



The femal e contact termnals are conposed of a female
contact 12A and a l|lead wre 12B that is connected to
the fenmal e contact 12,x. The cover nenber 11 has a
box-1i ke shape of a size such as to fit over the
projecting portion 4y of thé6 inner housing 4, and is
formed as a nolding of electrically insulative resin.
In the base wall 11A of the cover nenber 11 there are
10 i odiseeckdi nseugh ahe haltesvallpotthat 5,¢omusi aate houkingt heand the
installation holes 42. Extending outward fromthe base
contggfl terminals Har arearasitfione anéniixcidpingidsl esfeimale heusing 3. After

that P GEpoLaTeer T ARRrE S i it TBTCER Tl Febtdi bratgh e rear
of t%ma@@hbﬁgﬁgﬁ Wab Fr@cce'lwh'g%ta@ﬁ & astiC, P&Eﬁrﬂdc‘ﬁr‘msertlon

si npli s installationoto th prOJecmg

the tpPpbitdshs T\ sFathernEhhey sﬁlﬁé&ﬁgalmﬂ thbeellimpdp®jédrnmof,, 5, and
insertion holes 9A thr ough whi ch the fenml e cont act

are hle¢kfidnal Bhetespomsasscably ahthe £male geaneetomas complete.
reﬁibigpt material, say rubber material, of a
rp % | ar t hi ckness. The seal nenber 13 is

-fi i 4 ¢
e [ AR L PRI 410 e ¢ s 5
is an@(pﬁ@@é@per&ﬁecth&swbw dthehenind il @rtnddedd ow space 13A

through whi ch the inner housing 4 is inserted, and is
f or[eg 3]from aresilient material, say rubber

e I t hi ck 0041] . Assenb :
of AnET ation’ B itaeOhnggtof TAGaE b Dgles bl ReaRt frminals
19, J 1?1 Sﬁsffn% %9 thh@Fousks (e % 1(,E 'CBﬁ\%tc% Lé}‘fmhgﬁalbe actgﬂhgf% gensing

term na are 1 nserted t rou e I nsertion

menfhRr i(NTPAE KOy R thBRnheisesl vkt 818 ndeahe BARRE t&midats 19 have
seal nmenber 9 Is brought into contact against the

beenpeoijrecty ngstped iinside Ahef mtalm honsieng housi¢ayen member 18 that is

instalfRy Tanthet ar R0 o DAL ot Ve B 10 e th St ghe mate
cont"}g I%i@tﬂﬁall t<)e;£1'e°i'ilsf11flle h rﬂ@fﬁ%% 7%hr(N?p%{ Wlﬁa? the male

is inserte

contd&ltcrMihd1e 19Uirerinbeded @ﬁdﬁwh@hdsehlbeth@@@ﬂe@@%rlbhéffbﬂ@ﬁéreof SO
12 are positioned and fixed inside the femal e housing

as togprep¢ntepenettasion othwafdry efic. ,dhdregeiwond fi ngers 8A, 8" of
hﬁ SP 8 are inserted through the rear of the female
g 3into the receiving cavity S2. As a result of

SUGH,l fRRL thioﬂgi’ng 15 has periphery walls 154 to 15p, is a cylindrical body
of a size permitting insertion into the gap between inner housing 4 and outer
housing 5 of the female housing 3, and is formed from electrically insulative
synthetic resin. A single latching protrusion 16 is formed on the top periphery
wall 15, of the male housing 15.

[0045]

To 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



the tip portions 8T, 8T of the CPA 8 strike agai nst

the ceiling projections 51, 51 and are bl ocked.

Ther eupon, assenbly of the femal e connector 2 is

conpl ete. [0042] The male connector will now be

described wth reference tolFig. 5. Fig. 5 is an

expl oded perspective view of the nmal e connector.

[0043] As Fig. 5 shows, the nale connector 14 has
withruhoupliggnaembeo Dl agirotigh the &losit of e anatelheubiigsi hgvA&eupon

that houses the nmale contact termnals 19, a termna
assewbhs phihe makbeongectpnt4 e¢omplathat senses whet her or

not é gbcontact term nals 19 have been correctly

i ndP4#%ked i nsi de the nale housi ng 15, a cover nenber

18 n t h the e

houﬂgl@% V{il bltehg%?ér ﬁéat’ hg]ugln Sef/e‘\ﬁgt?ceee al%fr% {6 ]ﬂg%]t zgctto 9, the

conricetioh Al the Omatean dsiak edne@nes and eiad amﬂﬁ)@f tdg CPA 8. Figs.
t hrough which the nmale contact termnals 19 are

6 to |9nasr@rft)@«ﬂaraatdrw16m dllgtingehgrecesserfi mmracgggtthérf@mfale and
as to enetrati on. of water

malet ﬁ%ﬁl%ffcﬁ?fé, 5&’]61 STRSTRYY oHonel N bevigﬂplsatgatﬁgr Flbfh Lyigial joined
StatGV\@hEISC M&?@ %énnectb? h3s ‘Bélehrlﬂgér‘f@% ieMhe Rinfe ohfector, Fig.

mtting rnsertion into etween | nner

7A ahél@ss Secttbnan dlcﬁwIlﬁ[strahﬁigsthegoﬁle@fstitbawlﬁ@rﬁ&he mMgleson@ector has
3, and is formed fromelectrically insulative

beensﬁmthfet ingented irplatine siondleesthtar thikiig or big. ush am a@arged view of

portkBu iy 118, To0ig) > FolResRERIGA nacHal WsEGRRECYG: ojned state
Whelfeijﬁﬁt Cﬁﬁehg?bger?‘rﬁ?ﬁﬂ ]hI‘IS?f ed.1e a?w%gtoa{h% sthi2S F?élj 87 Fig. 9A a

e I nse e cover

crosd- El@tﬁﬁ?@ﬂ vientaystratib fg thegoEral stﬁlﬂ%fﬁbﬁéreghb&nalﬂ&%ﬁlh%dtor has been
into the interior of the male housing 15, the cover

furtheé rbeertadrelativate ibd statadnt Kig. fBermaldeltn ot cross-peaibingl view
rflsetedlntothe interior of the male housing
111usggt1ngﬁ]éq:] 1825 108PE¢ 3¢ erninal 20 is fitted, together 17
[ % mounti ng nmenber 21, through the front of the
e o]usi ng 15, whereupon assenbly of the male

comee CPA §4s irsstglerPirei@vance into the receiving cavity S, in the female
housing 3 of the female connector 2, as shown in Figs. 1 and 2. Such installation
of the CPA 8 is carried out via insertion into the receiving cavity S,. When the
CPA 8 is inserted into the receiving cavity S, in the female housing 3, the tip
portions 8, 8¢ of the CPA 8 strike against the ceiling projections 5;, 5; inside the
receiving cavity S, as shown in Figs. 2 and 6, and such is the state in which the
CPA 8 is installed inside the receiving cavity S;.  The male housing 15 of the male
connector 14 is then inserted into the female housing 3 with the CPA 8 installed
therein. In such initial insertion, the latching protrusion 16 of the male housing
15 contacts against the lower surface 7; of the front end portion 7. of the locking
arm 7 provided in the female housing 3, as shown in Fig. 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



[0046] Next will be described, with reference mainly
to Figs. 6 to 9, the connection of the femal e and
mal e connectors and the action of the CPAS. Figs. 6

to 9 are explanatory views illustrating the process of
connecting the female and &l e connectors, Fig. 6
being a cross-sectional viewillustrating the initial

joined state where the nmal e connector has been

constingtetig pdirs bf ehdseaefsiraive irany) &at eincefiigs. 6 10" are cross-sectional
. cross-sectional viewillustrating the joined state
viewgieait @lenga dangitedinakseasiomas theeemndqier, mady iosenemder of each
relative to.the state in F

such,, paik, HALLs p(bfr {66S588 B a,g}dg_oif %}gtg@g g)leggs E gtré"elrgl ?ﬂc%%‘i' in these
' ) . : : . S { at

A e R O e A st BUBRE T8
thegoe4&te in Fig. 7, Fig. 9A a cross-sectional view
illustrating the joined state where the mal e connector
hasFibge s palifqrﬂmfl itheecordeqter apiiv@ry oinsgetign ap@nipulation of
Fig..8, and Fig. 9B a cross-sectional.view

pushing JB rmelenORRES [ haNt] SindanGBUs0dT) AsTRereesi gf such

A o o i ;
sl BB RS o AL AR B Ol LR MR RS g o pushes
up tis@Merisirfac@9; of th@Goat ebdPoriibatal dfaghieddckidl drfe7 Pévided in

8 is carried out via insertion into the receiving
the feavdle yhawsingNBens tshewrCRA Bgi €. i dssea tresulit mfosudhepushing-up, the

eSS A A BRURLR R S B 7 5
SR AR AT, 7 3, KIS QLRI e ocin

arm 9% giceinclinahifsdestHon eAWD didewnns af kigdfrons kA pbi€on 7. contact
receiving cavity S2. The male housing 15 of the male

agaiggnihednolinadi facestherf thesePfe8, pnstungha:tivandlithe himgsinga of the
3 wih the A.8 installed, therein._ ILn such initial )

CPA; s eﬁ{;‘ihGﬁt,O ‘ggélﬂ BPEH S prothaldngsts $6 have Pren saNEacting against

e PR BoictBofOR 35 SR 9Rah, BOEPLIEOLEseEd afescd, bu

withptheVihekeéing Buthgrd emahe fiigesd BY, the @ pravAs I8 dredelcddsed from
Also, at this stage there is a gap bet ween t he

beingilateiad byghe ceilitgepCR® s Nievebpughngid of tbejCkA igng enabled.
Accdingy, 5. CPA TRty AOMBELEEEDIAREN of PURIHEITaPA Finto the
rece@%ﬁé%@e@,ii?tl%‘}fﬂer'f&‘?néﬁ?p‘ 8 and the | ocking arm 7,

[0049]

As a result of such push-in manipulation, the sidewall 8, of 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]



constituting pairs of these respective itens, but
since Figs. 6 to 9 are cross-sectional views cut
al ong a | ongitudinal section of the connector, only
one nmenber of each such pair, pairs of recesses 8"
and of jutting parts 7,, etd¢?, is shown in these
draw ngs, and accordingly only one of each is
descri bed below. [0048] First is performed the
conieatresul pof swdty sdooseaty aizention padap il ol thcptip ipiomgon of the
the male housing 15 into the fenal e housing 3.
male b@wsmg afn’ %l@é@hmg rpsr@tmsm heusligas Qveroimnd st thet l@mem gurface 7
rusion 1 housi n

of tRE JadiZe Rt e Hnd FieRE the anESifileats Bl o 3s SPwimin Fig. 9A.

[ d :
Whelnhoﬁ%é Iﬁﬂikﬁ,ﬂ_g“g?o@ﬁﬁ@ F{;éj?fétrséa ?ﬁ%%h%pnrﬂugﬁﬁnfé@ utge lé‘ﬁkmg arm 7
descél@d}skb?gtsabwln7rdsﬂldi‘icasetﬂctahga/ge@&ilﬁhmhé luphang pretrasionel6. At

to the base portion 7D as reference point. As a

the Sﬂmtlmeoth%mdhwaﬁv&rcﬁ beaseess Soeis geleasecbfront prassing against the
the inclined faces 72 on the two
jutting AR Sothg et BRgneTang ﬂeﬂst Feﬁbhzng PPN R6 s CPA 8.

e AT ol MR BB SHBARIE RO e «
furthed ihtetHel ingeicy dytheaecikagnchant SZQES ﬂ@nmfcmﬁed t he

ceiling projections 51 so that push-in notion of the
CPAOBSWas arrested, but wth the pushing outward of

Lglez%%lar er]ﬁégA e hﬁggli:gq Eq?a:{tﬁi)ﬁﬁgijogcttﬁgﬁgll%{gegffggct%r? rg] enters
into %gi%@&s'g}g E%IQE’AZ% ﬂ(f th @&gﬁ is 'fé& Hé(ﬁj' n?h&'&gkhghe male

mary push-in ndnlpula ion pus

housdifg a 5t e cofreegy bl@edcayithy ibridrSof hae f@ﬁfaﬁ@ﬂﬂﬁ@mg 3, so that
[0049] As a result of such push-in manipul ation, t he

conrgictienalf] the nale qonn@eemdéswsm)theéemabmc@rmmm%ns edvepleted and
lockJ;:j\ciJ r ei@ %ﬁggilltq]@?thﬁdgﬁ eﬂ(g)qlq%%gggléls%g@qz IlSnlI]"&F gcri grrlslllql% dhe receiving
cav1t?rr§) Ut th@é&ﬂﬁﬁ&ﬁ @ﬂﬁggp'%hg léctskll o%%? gﬂci '(fPfA ?wc@%ﬁ tclﬁd the male

condé&ﬂh‘gm 1slp1ﬂléd0(§lftta’iﬁrerﬂd)¢éai the ceiling projections 5
so as to close the gap GA'" therebetween, which is the

sang082lze as the gap GA. Fol | owi ng such CPA primary
nabhts o JRRTpiil 4Pt G USHE RGITFEDRG. e gt gmnector
14 at® thitedPEd CbAR ted 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



[0050] 19 As a result of such secondary insertion
mani pul ation, the tip portion of the male housing 15's
| at ching protrusion 16 slides over and past the | ower
surface 7, of the locking arm7, and enters the
engagenent slot 7,, as showdin Fig. 9A. Wen the
| atching protrusion 16 enters the engagenent slot 16,
the locking arm7 descends by its own resilience and
primefgpgss-iminidnipbia ol ahidiheeta! seushdarylfiseAlon hfwig@ation, and
time, the sidewall 82 of the recess 8" is rel eased
a mafiegnseneiagi mgmheai yesondaey pushtin ngapiulatian othe weating sensing

e @SS A3 Postot EoaCCBRb ) RS ST ol e cvo
conrR s VRLRER, Such WA LB 0 PghRrsand e
matih@Sthsingfméembér, pHs firstanPsdcputaiondectdreas ®eljbingd reliably. In

projection 51 enters into the recess 81, in the CPA
otheg, ward$, jhiCPAhg famalgt epraerctaher ebyl, mafie qemingctor 14 together

Pou3|n is,correctly joi.ned to.the.interior of th ﬁ

INvoRERZ| %G%HSH%? R cenngefo H%%eftl&’l}n‘i%e{ﬂ‘%tl%?s i‘{ﬁ%f N3king with mating
t

ersEATREGISY it LSO SoEORSGAPt L GOTPL ot faons

the ﬂn&tthS@hﬂ%jeffB@tledaNhﬁ@ veeiEEinygi thg hrﬂ@\gbtd/f o iwo tcb@nectors and
femal e housing 3, the |ocking of the CPA is rel eased,

the matingheenstige megabste dhonksl 1o ivehighl thedtveutcoanectoesmeanche joined
Thus, as _descri ove, the fenmal e connector
TehaggaWb‘]”PHéa%laBP%%]é’F emiz% B R 1BGCIENNEE ed

together by carrying out, in sequence, a connector
primary insertion manipul ati on whereby one connect or
Is inserted into the other and the locking armis
pushed up by the first latching protrusion, a sensing
menber primary push-in mani pul ati on whereby the
mati ng sensing nmenber is pushed into the receiving
cavity in the second connector, a connector secondary
insertion manipul ati on whereby the connector in
question is inserted further and the | ocking arm
ceases to be pushed up, and a sensing nenber secondary
push-in mani pul ati on whereby the mating sensing
menber is pushed in further.



[0053] Hence, since the femal e connector 2 and the
mal e connector 14 are fitted together via a connector
primary insertion manipulation, a mating sensing
menber 20 primary push-in mani pul ati on, a connector
secondary insertion manipul a&tion, and a mating
sensi ng nenber secondary push-in mani pul ati on, the
mati ng sensing nenber can be pushed in according to
Whathecdéegeeaes:of i nsertion of the two connectors, and
thanks to such |inked mani pul ati ons of the two
connectors and the mating sensing nenber, the first

1 and, second connectors can.be joined reliably. In
- ot HeR eiﬁ‘fl“d%,cofl’&?cﬁpﬁﬁomélsf%l e connector 2 and nale

CONNEEL ObnAdcbPBE WHEN fiErﬂVc]QJn‘fE& t@rrﬁﬁ{fﬂé? BfEirQfalled

connector 1 nsertion nmani pul ations a rnating w th

matd §i@ond&nginegtorenivetiichusbond comacpdratin@Rsre angtalled that are
t hrough such series of manipulations the mating can
clectbigally cepneefediip Ithe figsti doyitaef terminalnieage of the two

connectors and the tlﬂ sensi ng nenher, thanks to
whi ORI S5 B HERPer Shdancbes | 1B BAUTEA%G| §i (e first and
seco%tcgﬁﬂéc%?ywaﬁgrrﬁ%astPg&hfe?e! ings being caused in the

wor ker . t1s clarmed is: 1. An electric

conheqiror caxgetdrshdv@ing:a first connector in which first
contact termnals are installed, a second connector in
whi & Argdetmdng pnoosioneemithalositerr girifast of hdtbusiag immehich the
el ectrical.l élsconnectﬁd to the first contact term nal s,

first gaptast FRAMARISAERINHEISEnber that senses the mating
st athlﬁe&gn(%ﬁgnrﬁé'd’t&th:?ﬂﬂ second connectors when nated
g e

t oget her; i TSt confect or havi ng: a first latching

Pr il 49ic@ho0kinihi@ WhicBrthe et e cohtadt i@uihalg dre iMdthidéd; and
the first contact termnals are installed; the second
corateoutar hawding:than coversr thigoawien godripheiiies hoft Hee semeynbousing
contact ter gipnal s are i.nstalled; an outer housing

an
eXCephaPOERoR METIPHS HRLRICTHRR (GpRBH] rége {HE GAEF Yousi ng

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;



except a portion defining an insertion opening for the
first connector; a gap for insertion of the first
connector being |eft between the inner housing and
outer housing; a receiving cavity being provided that
is for insertion of the mat2ng sensing nenber and
t hat communi cates with such gap; inside the receiving
cavity there being provided a pair of first stopper
pr qirecthedst aad Seaantlcoraiceppe hepi®ecéd and cande@sd by carrying
elastically defornmable | ocking armthat has one end
out ifnj thereler giveni nner housi ng and the other, front end as
a free extremty; in.the. |locking armthere b

or GiCRBBCSRT RSO IS EH R MAPHPHANICR PRGBSI Installing the
matiﬁg ns'é?ugitn%r fn%ngie&sihté ft‘ﬁ& %‘aﬁgoé%v%ﬁ Yhe qgcﬁ%%% in§id8 @k second
tRe froft end, a pushifmg” portion and a first stopper

conreRt@actecefviideatinoasd desoutdréoming)go s nsiveglidabhetherein, and
having: a pair of elastically deformable first and

insesimgopithdti thgedirst poshe sernayl capmssonmtesentoothieepthicn connector so
th ar&l h}el; t he fi.rsct ag)d gle nd fi ngers being each
at @% CHEE ATBAS FHEE DR HY YT UL ICHES BEPUTUGOn an
Ctuat : : : . _
ek PR e AUl M By LA Bopp e iEpusting e

matingrstehgﬁgimémbemirﬁb théeecelivingtcasitppper engages; 22 and
the first and second connectors being mated and ' '
cortheenrait@rysasandginisedtien inmtipelagioge¢o gprisimg farther inserting

connector pri ry jnsertion mani lati Qn commri sin
the GRAFGIOrAghahEIE PEKIRATT: AEAStS SRRBAICH Mo AHE gap
bet -t he i.n i i {1 h . C !
P o RERshD oAl Bk - i i AR Ao Q8RS Ghe Sfurther

push$hg dathembakiekseAsingiembeserting either the first or
t he second connector into/onto the other connector so

2.t hathe plectroe kpagedpmareondan s el clpnby, wherdinr@e first and second
| at chi.ng. protrusi on,, a sensi ng nenber pri nar ush-in
StOP PRSI IS TE SREES 4 OIRIAR §TOREUORR T AP AU fielght that

B
the duteEhbusigg ihkitleGBNeE¢OIngSCavilatantine gh® ¢t pevehiing a front end

ceases to be raised up, and a sensing nenber secondary
portioms hf ithe faekipgl & dromoedhdgighyyifuthheplumnar 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



pushing in the mating sensing nenber. 2. The electric
connector according to claiml1, wherein the first and
second stopper projections are formed as col umar
projections of a particular height that are spaced a
particul ar di stance apart aB3 project outward fromthe
inner wall of the outer housing inside the receiving
cavity, and a gap for preventing a front end portion
formetl whe ihcékddfacas of paetiaulel hhgleng 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
the connecting part serves as a push-in mani pul ation
part. 4. The electric connector according to claim 3,
wherei n 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
claim1, wherein the locking arms pushing portions
and the mating sensing nenber's actuation portions are
each 23 fornmed with inclined faces of particul ar
angl es.





