1 ELECTRI C CONNECTOR BACKGROUND 1. Technical Field
[0001] The present invention relates to an electric
connector. More particularly, the present invention
relates to an el ectric connector whose coupling with a
counterpart connector is facilitated via manipul ation
of a manipulation lever. 2. Related Art [0002] Large
nunbers of patents present electric connectors that
are so contrived HIGECTRTANCPNBEH®NORever is fitted
to the housing of either one of a pair of first and
second connectors that couple together, and by
engagi ng this nanipulﬁ%i¢8¥#§§ Wi th the housing of
t he ot her connector a Sf , coupling of the

1. Tddnh$dal &g second connectors can be effected snoothly.
A representative exanple is set forth in
JP-[A0Q0P5- 123102 i ssued in Japan. [0003] Fig. 18 is

an expl oded ersgect ive view of a related art _electric
con%%ersent HRENHPY. relages 0 ansde¢tiisAnngcial; oMeteparticularly,
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the REAERE i GRNETER e to 8 qdctrlcl oonBeSP STROES o with
couﬂt@rph'?t Cor?deorl R FA0iZitateBGlial @%lﬁ@laﬁidﬁr@ﬂ 4 nyarGbuRitidh eder.

a connector housing 52 in which the pins 51 are
2. Relotesledrt a rear holder 55 that is installed to the rear

orbi 815'1} of the connector housing 52 and has a

dfy y of through hol es t hrough which the pins 51
ar [ e :
be?Lm%ée%ﬁﬁf%s B e RN e ddhiiocicts (L EHRM Lontrived

that aanaﬂl@ddmmmveuisamt@@ td evehobsngnd digri oteusT a pRirtdfafirst and
are fitted to the rear portion of the connector

seconducsmmgcsrzs thaooagple Angaidier had byormssgens tharmanipufation lever

withgfRiiiTie, O HBeHaPe shiafeed pBE tuEhintfycofalingaf hetrst and
secoﬁ&‘é%hn@@tokssczﬁ{ BY 'eﬁ@gted"y'rﬁébtﬁlygu'@@eﬁﬂe@énéﬁvgekﬁﬁl‘ﬁle is set forth

which the rail 52, E i1s inserted. A guide s
in JRRAS®005-123102 issued in Japan.
[0003]

Fig. 18 is an exploded perspective view of a related art electric connector,
and Fig. 19 is a sectional view of the electric connector of Fig. 18 in the assembled
state. As Fig. 18 shows, the electric connector 50 set forth in JP-A-2005-123102
includes: a plurality of pins 51; a connector housing 52 in which the pins 51 are
housed; a rear holder 55 that is installed to the rear portion of the connector
housing 52 and has a plurality of through-holes through which the pins 51 are
inserted; a sealing member 54 that is interposed between the connector housing 52
and the rear holder 55; and a manipulation lever 53 and rear cover 56 that are fitted
to the rear portion of the connector housing 52.

[0004]

Among these component parts, the connector housing 52 is provided with a
rail 52, that extends in the horizontal direction, and the rear cover 56 is provided

with a guide slot 564 into which the rail 52, is inserted. A guide slot 564 is also



2 provided in the bottomwall of the rear cover 56 in
Fig. 18. Further, these guide slots 56A, 56A are each
provided with a rear hol der jpressing portion 56B, 56B,
these rear hol der pressing portions 56B, 56B being
conposed of a |level portion 57 that contacts agai nst
the rear surface of the rear holder 55, and an
inclined portion 58 that slides over the edge of the

providal iff dgeboftotmhevalleaf thwkear cdzr J0ROE]g. e ueher, these guide
cover 56 is nmounted to the connector housing 52 by
slotshejang bsairel caglp PrOGAedWivh ariear hpkier @aesspeg PPEHOP O, s, these

onnect or .housi ng 5 re.precisel t he qui de s).ot
rear FRRIEERRS R Rlops Aoneane PRUES L Brtbeih ol BED PoRUSh 37 that
contHPR o &Y thOWEAr surBideSoPaR réa2Adier! 8 HRNAEGhSlned portion 58
housing 52, then the rear cover 56 is fitted by being

that slides ovdraht kedge eéthgozdriface of thdecac drodéert . housi ng
52. By_neans of such sliding notion, the rear hol der
portions 56,,, 56B of the rear cover 56

pr
co i - a [ t orti.Qr )
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hori2nthHy M6 dhe avasF Potien fof x8d dRBlebiRMARIANS2COMBES Precisely,
housi ng 52, while clanping the seal nenber 54 between

the guidekfotands.t Ie ofetre 1ear cover If atchmovntereonor thehepmirmgd lower
) . ith i di [ f th )
rails e 561 (HHEOTREIPRBAUSIHE 1) GHED S0 EoiticabE: 3041 fisfed by being
slid Bﬁ&) ffeHeaP #BF@&? ozgﬁg%.oghe&gf h%%@f%z,h?i.deﬁy IeariOoft it sliding
t he ol der

rear sl'ides along the sl oping surtaces

motioh, therdan ¢tlol dedhressihg @ostidBs angd J63 of theedatt el ¢ 6tduditact with
rear portion of the connector housing 52. Then the
and precpricpsed agaonstitbaseBPartiva Methigrgat heldegad. sdrs aigesult, the rear

edges, and e | evel orfions. 57 contact ith the )
hotdfE 35 Sy Pt S s 26 pROTGE; ok ahe FRapetlyr Rondfhs 52, while
clam?iﬁ§ s st ahemier 5HBjepy AN 8delr a3 MR AT ;p%?ﬁ&? ot theé connector
reserved between the outer surfaces of the electric
housing & 2podhitandemfwithehaistidchgmugidnlof hat reseravensbtatieenhclined
earlier and the sealing nenber (see Fig. 19)

portigds ordufqTyaEloAganY B cedr sWiacsrivees &f tBo ,fefeﬂw]éo@lel[f 3‘52@1 that the
ear 1A% SR 0O IR R RS LSRR BERIGR 58 anc i
mov&d THivh A €RI$ear prtidie of 8Bk I NGB &0 RInP8DNY THeaMRinclined
so that watertightness is preserved between the outer

portumstcawvefbeyhadeheatai surficeecqgest andshofevchponiiord 57 contact
Withpltlr?es rear surfaces of the rear holder 55. Thereby, the pressed state is
maintained, and watertightness is preserved between the outer surfaces of the
electric wire portions of the wired pins 51 that were installed earlier and the sealing
member (see Fig. 19).

[0006]

According to this electric connector 50, the sliding of the rear cover 56
results in the rear holder 55 being fixed to the connector housing 52, and
simultaneously in the sealing member 54 being clamped, so that watertightness is

preserved between the outer surfaces of the electric wire portions of the wired pins

51 and the sealing member 54. More precisely, guide slots 56, and rear holder



51 and the sealing nenber 54. More precisely, guide

slots 56, E and rear holder 3 pressing portions 56"

are provided in the rear cower 56, and

hori zontal l y-extending rails 52A are provided on the

connector housing 52; by nounting the guide slots

56,E in the rear cover 56 onto the rails 52, E on the

connector housing 52, and sliding the rear cover 56
presing @ordoh§ 66§ asy preidédin die idae cooemsgtard hotisom@llydxtending

_the rear holder 55 is fixed to the connector housing

rails5@ . afedprpvidare o84ie qannseCttehesang ng; byefpanting the guide slots

cl anped, so that erti ness.exi sts between t -
s6. G HERCRL PP G b oS R P d S S e nBe TR B apa stiing
the fEBIRBYer Wb 1dhtbhoSth¥t Flue tpHreioROYEYIRE cohR&ctbRINo%sing282, the rear
that are provided on the connector housing 52 are
holdéobied fasedsta the powteatst dossinighdl, grdjpeche samm titme the sealing
outer walls of the connector housing 52, because of

memBer o, 1S WP, Ht B9 REHIFHIEReCHBEHRAVEER (e pufyiwyrfaces of
the AB BRI VR ARUBGHORRCL S WTRRES Loyt GhPLly o raits

52, tR@dre pedwided dnhger @drectdieti®usthg I52be e danaed a@fstrip protrusions
breakage or simlar. Further, fabrication of the rear

that pooject 5®n $he votdyl egbdsref bbe awsacctos hasing 6¥ebe&Bisaudt which,
i ded with e hol der SSi ortions 56"

timitShale AR B0l eI nsaetIp: ofina PREVIST. par dren load is
imp(%gfigﬁglﬂ}é%?ﬁfsaﬂ ASVQHehhthEggaf E&erSid fsa@%uﬁfte& d §&en such load

and an inclin portion 58 that 'slides over
acts olpetheeails shefeaw ]l edgrmigef of heedlege drodidarar55Further, fabrication
Moreover, assenbling these itens is also troubl esone. ,
of theuRRARYVEr[XH0I 7] Uil wdna heeayse dhe seatecoaspee meussbettievided with
ibnyention . s to provide. an.electric .connector that
rear SR bESsinga g BE et WAL ARYE b Py I REgo R op of  level
port PP RN S n e Qviﬂhfﬁler RAL sGAUBE ot $hé kddr8h1dbP998hd an inclined

Anot her advantage of the present invention is to

portiomod8 deatatides ever he reapsundadcoedgddatl thaneakehelder 58. t AMoreover,
nmounting status of the sealing nenber, and the

assepiling e e s iofISPHEOWIGRERE or housi ng and rear
hol der, when the rear cover is fitted. [0009]

SUMMARY

[0007]

An advantage of some aspects of the invention is to provide an electric
connector that can proactively detect misassembly of the connector components
when the rear cover is fitted.

[0008]

Another advantage of the present invention is to provide an electric
connector that can determine the mounting status of the sealing member, and the
joining status of the connector housing and rear holder, when the rear cover is
fitted.

[0009]

According to an aspect of the invention, an electric connector includes: a



According to an aspect of the invention, an electric
connector includes: a 4 connector housing inside
whi ch pins are housed, and which has at the front an
insertion portion into which a counterpart connector
is inserted, and at the rear a hol der nounting
portion; a sealing nenber that is nounted onto the
outer periphery of the holder nmounting portion; a
conrfeeedr holgeg ihkidefwhith pid @per howsedofandwhinédh ihas at the front an
contacting surface for contacting with the sealing
inserhpertiothindh Whishad COVREIPRIGRONACHRE iih dnseateds pndhatthe rear a

holdf ol REagchSiell of s Rirednhang MpuBpiddfle outer

peripery N GRIASIEEPMARUSAN GOV it atreﬁr RSRIck MBe TRSH&nd portion of
i nt erposed; and a rear cover which is nounted to the

whidhoser contastiag bmtf"am}fancrrdntmtm,g withl ihai seglimgtme@mberf hzehlch has at
el ectric. connector inco Forat es the features that a

the frogtchmagingoraviynthag ipi¥kd aaep the hldst mainiH)seeition, @nd at the

rear BB PRGNS BLEAL O PTRERT, Aled B8 EBEnRLcb Rousing with

the dealiaBi MgnPRt tih@RpeRIRIRR arRaPlcovedathith i$ Reoltbdeb the cover
mounting portion of the connector housi ng, and if the

mstal]autl@m portpor vioslidigg mosiogt at Bhaotlestme engageoernceipomates the

feattygs (a0 coteklisr PRGURH ﬂgnprtﬁ%&‘i thaitRg e daCER thene cover
1nstarlﬁg1 Yitfon 8t O dr tﬁlg%gﬂ g éﬁ%ﬁghgﬁ%\gﬂgf glofﬁnﬁlto which
and e ] oVi‘ded in

agi ng portions nay pre era
the laegdahg Qustion dr@gesare bedwdaed aﬁdhéhﬁ)lh@ﬂ dﬁ]“um’mglpbf’tg‘)n of the
portion, respectively, that are opposite each other. ,
conrfegtariousing angk ié i datebing persionsly ipaeieical yomengagement with
constituted of .a |latchin nber 0SSessi .
the RgaRine ROEorh avieat fscrost le" by meRIGhE& ehGgopngtor fousing,
the s‘h%l"i’ﬁ% Relcdsr @f Hﬂfereak abedy kg paer may preferably have

ching bar and projecting block, and the engaging
por[0D®@] may preferably have a Iatchlng slot that is

formed in the wall of the connector housi nfg so_t hat )
i f ThlatelinesFHORS BB fHcasde RALIONS ITadY PEgiErabdy be provided in

locaﬁgfé@) Qnt gﬁéée%nlfoqafzég&z&lge: glloﬂc%g ntl(gl?rtltlrgé]ﬁo t (%1 pr%%éjésc?ﬂegl? that are

Opp(kg@tfecga@hlcﬁhgﬁl ng into the | at Chl ng sl ot, the | at chi ng
bar Wi Il run up the connector housing's wall, with
t hd0Pésult that the |atching nenber will be

The latching portions may preferably be constituted of a latching member
possessing resilience and formed on part of the outer wall of the rear holder, the
latching member may preferably have a latching bar and projecting block, and the
engaging portion may preferably have a latching slot that is formed in the wall of
the connector housing, so that if the connector housing and rear holder are not
completely fixed together and the latching portion do not engage onto the engaging
portion, then, just before latching into the latching slot, the latching bar will run up
the connector housing’s wall, with the result that the latching member will be

pushed upward, and consequently the projecting block will block the rear cover

from being mounted via sliding motion onto the cover installation portion.



pushed upward, and consequently the projecting bl ock
wi Il block the rear cover from being nounted via
sliding notion onto the cover installation portion. 5
[0012] Also, part of the outer wall of the rear hol der
may preferably be formed as a double wall constituted
of an inner plate and an outer plate with a gap
t her ebet ween, and the |l atching portion nay preferably
be [poo2j ded on the inner plate. [0013] Also, a
naniPuIation | ever one portion of which latches into

S

t heAlseonatterplietowsenmadt & thegrear hetderapapprefgrady badormed as

t conpect or. referably b nmounted to t wal. |

2 agyfBte R MEpBRY oF[ B Tiaerrndfi TR A v Blfengith a sap

therédet WEEM! £nd HRE IRICBRRN Dot 1S Hhh P Hr¥fefdBl$ BeBrSHBE] 109 the inner
advantages that wi Il now be descri bed.” Nanely,

plataccordi ng to an aspect of the invention, a latching
portion and an engagi ng portion are provided at the
rea{p%ﬂ the rear holder and in the holder nounting
POrA1s8M 4 ' F2NE M?hy? Epd oL %)B?ti&‘?t ?F'%i 1?%&%%@ into the
fai'l's to engage w fe engaging portion When At he

court€@arhebaigdctbs td effe€dcduplthg bheh€ oRbawiniectt?s sha\d pré&ferably be
that a non-engaged state results, then sliding notion

moupfed tchéherwall of shercathalder. cover installation portion
wil | 5) bl ocked by the latching portion. Thus, should
nDL[qu'%b of the sealing nmenber and joining of the

SM.O Wﬁl&&o%&%%ﬂ%& tstgﬁé’{uag,?ﬂhgﬁ]%e?&ltiiﬁ&%ﬁ&lﬁe’ldg the superior

not be possi € no e rear cover.

advaGeags oihentwiyl, nowr b glesoridd. ngNaely) eadceadingone tini 4spest of the
~ possible to sense whether the sealing nenber, and the
invegippmes tloichinguppritpmaddrasaengrgiag Porianere paewided| atythe rear of

e BBy 8 B O A hSEL WBRCTRAT B g
portRRCtakI8 o %hgi@é’ ﬁ/’?ﬂheth%%?%‘égin X i Wleh e t&trafy1a&r its hfétted into

portion and ~the engagin rtion 1n |ocations on

the qorarectuol ldarsiag kot that aommeehgagduostatenggsults edheacdlidieg ynotion of
the Tegn qamer g Bor soca ataliation portion will be blocked By the latching
portion. Thus, should mounting of the sealing member and joining of the
connector housing and rear holder be incomplete, it will not be possible to mount
the rear cover. Consequently, during mounting of the rear cover it is possible to
sense whether the sealing member, and the connector housing and rear holder, have
been fully mounted, and hence to proactively detect incomplete assembly of the
connector.

[0015]

According to another preferable aspect, providing the latching portion and
the engaging portion in locations on the rear holder and the connector housing,
respectively, that are opposite each other, will enable the rear holder to be fixed to
the connector housing by means of the latching portion and engaging portion,

which will be opposite each other, so that engagement of the rear holder to the

connector housing will be stable and firm.



t he connector housing by nmeans of the |atching portion

and engagi ng portion, which will be opposite each

ot her, so that engagenent ofg the rear holder to the
connector housing will be stable and firm 6 [0016]
According to another preferable aspect, the |atching
portion and engaging portion can be forned in a

si npl e manner by machi ning the outer wall of the rear
hol[detsland the wall surface of the connector housing.

[0017] According to another preferable aspect, by )
makieeprdingata anpthendreigrable wapect, ghe taiehingapornigndand eagaging

por s PR PREH B B AR AR o B) e 3, v e

holdet hfld ithé alinGirgRe dtehweeintb®riHdgmgral | - plate and
outer wall plate, and therefore can be fitted stably

wi t[06uT] bei ng exposed to the exterior. Further, the

mani pul ation I ever for effecting coupling of the two
conhekATEIE apn@ihep PEEferahle agpgah, Phadps Beraleoh theeuter wall

T T S,

platd, ithé echrt @veheah errfithed 8¢ rbeir%@;ﬂid ‘iﬁbe@leC%EF_)Plbét%eﬂ'i thé inner wall
the counterpart connector. BRI EF DESCRI PTI ON OF THE

plateDRANONGS wlb01aF, Ak thareforeicen bei fitted stathés wi thiveid brirtghexposed
reference to the acconpanyin drawi ngs, wherein. lik
(0 Gy RARHET r oF Bithie dht IR BRIawI: Lever Fordiscsiengouling Of the two
I : 0f j jiavent i on,
conrffcfis cpfy FYIERLO 1 (p@ B FREGLIPHe BubiBRABIN 0o
andopigl | B is an expl oded version of the perspective

view of Fig. A Illustrating the electric connector
of A¢eprding igr arathehprigrabiaasnesyrtbedactrhgt theomangpation lever

) er specti ve, vi ew_.of...t he whol.e connector and Fig. 2B is
is fifil EHegERnULRL rdcittalfs Pl g BRRETe o B emapPcqringctor
2A. lllustrating the connector housing of Figs. 1 and

2, Fig. 3Ais an enlarged perspective view of the
connect or BRUEFNGESCHEIRITANS,OBNHEI IQR AABINS &N

°r! 3595

The invention will be described with reference to the accompanying
drawings, wherein like numbers reference like elements.

Illustrating an electric connector of an embodiment of the invention, Fig.
1A is a perspective view of the whole connector and Fig. 1B is an exploded version
of the perspective view of Fig. 1A.

Illustrating the electric connector of Fig. 1 turned through 180 degrees, Fig.
2A is a perspective view of the whole connector and Fig. 2B is an exploded version
of the perspective view of Fig. 2A.

Illustrating the connector housing of Figs. 1 and 2, Fig. 3A is an enlarged
perspective view of the connector housing in Fig. 1B, and Fig. 3B is an enlarged
perspective view of the connector housing in Fig. 2B.

Illustrating the rear holder of Figs. 1 and 2, Fig. 4A is an enlarged

perspective view of the rear holder in Fig. 1B, and Fig. 4B is an enlarged



perspective view of the connector housing in Fig. 2B
Illustrating the rear holder of Figs. 1 and 2, Fig. 4A
is an enlarged perspective wview of the rear holder in
Fig. 1B, and Fig. 4B is an enlarged 7 perspective
view of the rear holder in Fig. 2B. Illustrating the
rear cover of Figs. 1 and 2, Fig. 5A is an enl arged
perspective view of the rear cover in Fig. 1 B, and

persfpediveSBewfahcabhihgledr peFspexB.i ve view of the rear
cover in Fig. 2B. Illustrating the mani pul ation | ever
of Iﬂﬂquggatlmgaﬂ@ zearFucgverGAzfu Fighn brang godlipepdpdttan enlarged

ul ation

persittfe Sieh 38 IR B A2 FUE B toR e et Sl e hecrive

view &V@e deBr Eber idBrigl bBustrating the manipul ation |ever
in the process of belng mounted to the rear hol der,

Fi dllugtating ahpenappolation evemofvittigs. d :mn 2ride dAnnmaghznlarged
the relevant parts, and Fig. 7B is side _view 0
perspggiveyiew of thet PR afiRg e BuFig i Al Bre. 4 é? an enlarged

pers@?&%'ﬂ?\ﬁtoq t@@ﬁnﬁgme{}ﬁd@%&,ﬁr FL@I% ZI%AVI S a perspective

rou ant parts, and

Fi allu8Batifig tBe Srhﬂﬁp\dleﬁi/@ﬁrpfevEf th tBAproddssidf r@itlﬂl% @ndteted to the
process of joining the connector housing and the rear

rear Holldey Figi §A BAaiperepqoeive paevi wihva ewt ahadhehiougimsthe relevant
ri or _to_heing.joined,  Ei 9B is a perspective view
parebandhipty 7 s S Bephg oihed. “and Fi g 9C 1< an
enlﬁ‘ﬁlgfrgtm%%ﬁ@ | AR uYA N PhveP Atk %‘oﬁ%ﬁhé Mo fthd- I‘enghOIdel‘ Fig.

Illustrating the process of nountin e’ rear cover

A it hepeespueeint aiewaiish agutphake tlﬁ@ﬁgh@h@l e¢leassepdrisy/ a$1lalowg. 8B is
in Fig. 9, Fig. 10A is a perspective view of the
a sidereaw Qirligr 8o such rmuntl ng, Fi g 10B is a
per ect ew of th suc untin
Sl BheePiFeshi Sl SUE 207 roaines Fu B sy Ehgrihe rear
holdéC Hi8. §AGs al fdBspddi VHSﬁlé\@tdf%etlf@nPﬁHS?%@ b@lfngl F]%hﬂﬁ!d"gﬁg 9B is a
onnector housing and the rear
perspes:ta/eper@xpexft thee 1wn&sNaﬁierttbmngtJenae¢)ram Elg k%t ng an enlarged
joined, Fig. 11B is perspective view of the itens
sectlaflﬂleYIGWe@ﬁqgoitwrhEéC 1&@8F95 11C is an enl arged

T TSR RE o5 b byt rEnooh B sty compggior housing
plustrBgr GONNRL s MPBUSIAIN in Fig. 9, Fig. 10A is a perspective view of the
items prior to such mounting, Fig. 10B is a perspective view of the items after such
mounting, and Fig. 10C is an enlarged sectional view of portion XC in Fig. 10B.

Illustrating the process of joining the connector housing and the rear
holder, Fig. 11A is a perspective view of the items prior to being joined, Fig. 11B is
a perspective view of the items after being joined, and Fig. 11C is an enlarged
sectional view of portion XIC in Fig. 11B.

Illustrating the process of mounting the rear cover to the connector housing
plus rear holder assembly shown in Fig. 11, Fig. 12A is a perspective view of the
items prior to being joined, Fig. 12B is a perspective view of the items in the
process of being joined, and Fig. 12C is an enlarged view of portion XIIC in Fig.

12B.



plus rear holder assenbly shown in Fig. 11, Fig. 12A
is a perspective view of the itens prior to being
joined, Fig. 12B is a perspactive view of the itens in
the process of being joined, and Fig. 12C is an
enl arged view of portion XIICin Fig. 12B. 8
IllTustrating nmounting of the rear cover to the rear
hol der, Fig. 13Ais a plan view, and Figs. 13B to 13D
shadltustrepng seolimengbatiasrdan coher twoihetreAghofdek,NEigr €3A is a plan
cover, being sectional views along Iine XITIB - XITIB
viewj ﬁniiulz}gs 1838 tp| hi]%tShatN sgPWoientliengfatss inhidier mgungiggee! the rear

coreh B sSSATAIRNIRT eBiine SIS RyBHEDPUL 53 o0
MOUMfyks #9185 nhdventiERbf tl?@i“é%ﬁr cobEl t'@)gth%ef"éﬁf RBRder VFl%V‘@4A is a plan

along line " XIVB - XIVB in Fig. 1l4A Iustratlng
viewnahé lKgnnkeiR and 1R shd\EAtepmﬂe nhe spﬂe:t iv dla/rrmmmﬁlgt d)1fethe rear
whol e connector, and Fig is_an expl oded version

covepfbaing S%@Eé&q%ak@msvm@rxﬁw X&XB inifigyd#pati ng t he
12‘}11%9&98&%%% ek Bﬁnééta} eglgf 5’AME1% fy‘e%t,?_éch% Végb%f the whole

rspective view’o
conrle@edr, ¥h@WiS EEYB istartlexS16tE@RNersidm oFiige per%ﬁéctld'_d Gewl®CFig. 15A.
is a sectional view of the housing side of a |line cut
al dilysX¥Iag thXWG domnectprs iBBhe arade Pirigpr td@Dupsing, Fig. 16A is a

pers B TRV Sk RSB LSl i i
16AL E% LI GORNBEHORA ViBw! B 1R ?Bﬁﬁﬁg wlsi e B?Lé,:hhé‘%% éiéhé XVIC -

IS a perspective viewo

XVICeiarFiy e¢Bsead Hip. déDegta soeti¥nahvidvgof tﬂémarﬁpglaub?ﬂever side
is a sectional view of the housing side of a |line cut

of aélm@rcgltxmrlg?wlm K TChirrF g l_ﬁ'BB and F| g. 17D |s a

. w of the r sid
T uuEliRting ofE S FeSneRrd Hhe Blye Wbl Spibfine gy 174 s a
persﬁébtﬁz*épﬂ}le@e@f B %%‘Pé ipig i7BWsof re%rrﬁé\%ts%@thtdl?é&ﬁ)tﬂ XCin Fig.
connector. Fig. 19'is”a sectional view of
17A eFeptIiCC iconeacdrmal vaéw FfgthellBousing kiele (afsséntazl (mi dbvag XVIIC -
DESCRI. PTI ON OF EXENMPLARY EMBODI MENTS [0020] Exenpl ary
XVIE&%@@&eH% a¥d Fige 1o benseqtinnshvioh okithe H%SWPBBUOH lever side

o s BRI AT SRR 8, Hi,ocormany 7

Fig. 18 is an exploded perspective view of a related art electric connector.

Fig. 19 is a sectional view of the electric connector of Fig. 18 in the

assembled state.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0020]

Exemplary embodiments of the present invention will now be described
with reference to the accompanying drawings. First will be described, with
reference to Figs. 1 to 6, the whole of an electric connector according to a first
embodiment, and the individual parts composing such connector. Figs. 1 and 2
show the whole connector and its individual parts, while Figs. 3 to 6 show the

individual parts. The arrows between the parts in Figs. 1B and 2B indicate the



reference to Figs. 1 to 6, the whole of an electric
connector according to a first enbodinent, and the
i ndi vi dual parts conposing such connector. Figs. 1 and
2 show the whol e connector and its individual parts,
while Figs. 3 to 6 show the individual parts. The
arrows between the parts in Figs. 113 and 2B indicate
the 9 direction of assenbly. [0021] As shown in
diredtigsof dssentbl®, this electric connector ("connector"
bel O\I\% 1 consists of a female connector, and has a
pl UPl i}y of ferml e pins 2, a female connector
hou t he ,pi oused (r.cannect of
(3% WBoTpeobitisd 2P defl (RS CERRREGLL betow) 1
cons‘iﬁ? dJredrfeiald REnAEABECHRA HIRUSI Aldrality@of @@ﬁibféu sl 9N a female
l'ever 30 that is mounted to the outer wall of the rear
conrteatadrowima in fsddch thapes 2 aneph o usgdwi’ d:dinrtehceor housing” below), a
count erpart connector, and a rear cover 20 that is
rear nRoIdEEd0 t hathis BRYNLsEr £9 offcoreah @ty éb¢ GRNEEFOTs honging 3, a

manﬁﬁﬂgﬁ ntlg?errﬁfi[hah%r}? ?ﬁﬁﬂe&nt% 9{ %ﬁ&? \)9 IP%f %he%gr hg]ader 6 and

ure I's e sea Ing ne

facilitatedOetfRthg Yith fige @YLBTerpgFt @(ﬁlﬁ{éétd&ii'dncpﬁ A€ cover 20 that is
connector housing 3, and a term nal p03|t| on

mouagslicatheseqt feAtorbef the) reas hohdr Gamd egvark ehd retatrieng portlons of
conditiqn of the |ns

mount e to. a side t he
the Bnaectg ROUL RS oChBal RaT Bt e BORbRas hghounted to

CHl [ I
e Ry GRS Ol b B0 SEROFLRARS', 48 Lonl Bosiion
assutgncef(“TWA” thepes) 88 thitesenkes thierfitohgdiohldétiomof $he phis is mounted
nmore precisely, relatively large-sized fenale pins
to a(sidewele ofi ﬂlﬁ C@@mmr bausiagd3 f eddiceingiividuaf parts mameesing the
\&f/ ﬁ \Sp F The femal e pins of each
Comlte)?é%r ]al 80‘3 ?SQEPF én Gf4l-on at the forward end and

a [phgash wire fIXI ng portion at the rear end, the |ead

Wi res being connected to the fixing portions.

Ri ngs shapadnsiéigh.i hgndehttae feal@pmsf2 urehateoundf tthe types of

out er per heries of the lead wires of the large pins
femajg Plth@ rfnnsméeszsnar% pga@ﬁ%lweaehaﬁff@lYalaég@réth@d cgpale pins

GRS 20 L AT B N B beton) 2,
The @éMﬁIeeﬁms[&O@é’dh type have a contacting portion at the forward end and a
lead wire fixing portion at the rear end, the lead wires being connected to the fixing
portions. Ring-shaped sealing members 2. are fitted around the outer peripheries
of the lead wires of the large pins 2,. The small pins 25 are gathered into a cluster
of, for example, 20 pins, and a ring-like sealing member 2y, is fitted around the
periphery of such pin cluster.

[0023]

As shown in Fig. 3, the connector housing 3 is enclosed by roughly
rectangular front and rear walls 3;, 3, at the front and rear and by a pair of opposed
top and bottom walls 3;, 3; and left and right sidewalls 34, 34, around its periphery,
and has a front portion constituted of an insertion portion 3, for insertion of the

counterpart connector, and a rear portion constituted of a roughly oblong member



As shown in Fig. 3, the connector housing 3 is
encl osed by roughly rectangular front and rear walls
31, 32 at the front and reangand by a pair of opposed
top and bottomwalls 33, 33 and left and right
sidewalls 3a, 3,, around its periphery, and has a
front portion constituted of an insertion portion 3A
for insertion of the counterpart connector, and a
havingarcquliniggsorcions3y that edfieeddntotightear Qi@ll@&‘rgb meget niklnber is
havi ng a coupling portion 3B that is fitted into the
formeéaars hotdéingmf igselatmgyathetic resgr-med as a nol di ng of
ﬁ@bg%kng synthetic resin. [0024] |In the interior of
hi nector housing 3 there are forned, fromthe
r e% théBnterisr SOVAS @%nh@@cof hRsinged |thé’re ark b AHEA; fiBhPehe rear
4, N, 4B through which the two types femal e pins
wall g to®Brdsr thei finsmrweald 3¢ ,stémoﬁglg-ho%ﬂ As 'ﬂlaehfcargewhndstfﬁﬁtwo types
are inserted into the throu hol es 4A and the
of feanalg Pans &f, ZsrdF 1IN gl Gpe Fag. g}@er {lhe fargopingela are inserted into

the 'ilji]lj’o% rhcﬂ@%]oé%AéSa? theh%llfs'ié)rn fv@l‘l‘nl I3§1ﬁsh ISarISSJr?gC{TthO the

I nse I on I'nsertl on

throGEhlAbEr par tIrP@i&fT?@ﬁtO\K/aHQ t8ee drk Jorm&d 1ﬁs}é@tﬁoﬁ GRNECor insertion
wth the pins 2A, 2B |nserted t hrough the insertion

of theomek pias ofBhe nouh@rpaarcombctosao (keq Flgerl ) thateonmeat with the
of t e c ect or housi i vi ded

, ] 3 d
pins s Potserise. iy @leowsgl%ﬂ%ﬁogg 1o iy g Crurther
the RbAt WERRNS 5{'6&1%2 s mgg{t% Wotfinkhe 1§°d‘imcferdpﬁi)t P% a narrow slot.

connector 'w sincg& during Inse
Divisieaihofcgrnesiiowall e bsl eichslomindths vdtlcouplingaeith th@@@&ﬂlterpart

In one of the sidewalls 3 of the insertion portion 3,
connagearewild Heopmegtlz simsardurmg fhoiestion inke sudhi @mnegeorTEHR slot’s

dtg f mounted. Also, in the top and bottom walls 33,

widtBvilf coEaGtear end of the coupling portion 3B there is

foriggesa  flat-bottomed | atching groove 5A into which

a latching bar 11B of the rear holder 6 to be

dedlar ohe b fl dicesidesals Bigof He imdechies. p@deionedn théresis formed a

flat-bottoned |atchin roove 5A and the rear wall 32

mounémgch%@ ed iBfoswhihaihe i 3i8da nsountedt  AdpRitintthe égp gRd bottom
vt S8 et ey Ll B BRTEA,AREPLORLON OB oG o e
flat-¥&kdmed- 1%§h§}g;ggﬁ/gl gglan%g\g}lgﬁ?g\gecg%? g%ﬁ%?b@gg?kéar holder 6
to bggr;;slhgl:nmd datarb(s8o Higat9)rlagthesct Between this flat-bottomed latching
groove 5, and the rear wall 3, is located a sidewall portion 5, that constitutes the
sidewall of the flat-bottomed latching groove 55. This sidewall portion 54 is
formed as a part of the top wall 3;. A similar latching groove 54 and sidewall
portion 5, are also formed in the bottom wall 3;. Further, a rib 3, that restricts
the motion of the sealing member 35 is formed on the outer periphery of the
connector housing 3 at the boundary between the insertion portion 3, and the
holder coupling portion 3.
[0026]

As shown in Fig. 4, the rear holder 6 has roughly rectangular front and rear

walls 61, 6, at the front and rear, and an outer periphery constituted of a member



the notion of the sealing nenber 35 is fornmed on the
outer periphery of the connector housing 3 at the
boundary between the insertipn portion 34 and the
hol der coupling portion 3B [0026] As shown in Fig. 4,
the rear holder 6 has roughly rectangular front and
rear walls 6,, 62 at the front and rear, and an outer
peri phery constituted of a nenber 11 that is enclosed
that byemadsesl of poippos egposddsuteahtadls, namelyytopogndbottbal wall 6, 6;
walls 63, 63 and left and rlght sidewal | s 64, 64.
and s‘:@%harrfbmgén $1§€Wéﬂ$rét4 £s. aSHEN dnambst 1s| feswiedt ahg molding of

insul B SRl Gedng' Tobf drodbalonCindlion] SR ira holder o
therd ¥ fdrAKRS 4 IRRIRS chviy %‘8%? '1ﬁ‘&rﬁ@ﬁtdfoﬂlé&ﬁﬁlﬂﬁﬁortlon 3, of the

connector housing 3. The interior of this mating
conmeatornt gobsing s3.pafhe tlntmmi &mﬁ/ thls marinigt cavtiyn§c \mlplarﬁtloned by a
and in the partjtioning ,,. there are forne

partifipndig Wﬁﬂo@wndtlﬁrtaegwr%pem& Welltonotheypaes f@ﬁnﬁﬂﬁhmgh -holes
thro@% ASch Bs {\,{,gg‘(lpégoﬁ TQe Lop,apd bottom wal I's 63,

are eac cover nounting portion RC
andog2fever nounting porti on LC, to which are nounted
a rear cover 20 and a manipul ation |ever 30
r es]c“)lecttcm/ ehg bosrodn wialks s, lewse m:gch grohided wihtd oavdrAmounting

porti iR G s Bl U T F o T Bl ish g Res pver 20
and ggp%%@ﬁa% kA NS PG 00 R hOSing i cHiBa 636HIon LA

saine truct are orme

that neigdiceg witht e cbape@od hmisiogn 3val Thebthp GAd Mhe tttom cover
particul ar structure. Likew se the bottom wal |l 63 and
moupHagtpsytinas RG3lewen mowm'/lélgtmertl@@ﬁé@,tamchquseng fedchivigi pprtions
dupl i desc i on _the efor
LA B 3onRRg Tieh s FR el BhEnand GuSHE it dhylaBidine of the
top &idboftont %IIEQS? ga ﬂto@?’%ﬁqﬁcu@arpﬁfﬁétﬁf@ arthk@Wii@ﬁﬁasb@t'ﬂ@m wall
a certain ap 6 5G formed between the inner and out er
63 ansd,nttﬂewgs Waﬂ)leﬁﬁboim Hawebtte swmhé strocturer e Topavedd skelpyication in the
nposed of an oguter plate 6 and an inner
descgpap@ tésrexﬁpltqntl@%@pgwallé@orﬂhi%@%yba be% gap 6Gis
n[6 %g]gensn on such that the flange 33B of the
'gu tion lever 30 to be described | ater can be

| Nnsgg seewhhBr@EN4 2 oy WEM -6, has a particular thickness and a certain
gap 6 formed between the inner and outer surfaces, being a double wall, or more
precisely being composed of an outer plate 6, and an inner plate 65 with the gap 66
interposed. This gap 6¢ is of a dimension such that the flange 33; of the
manipulation lever 30 to be described later can be inserted therein and turned.
The outer plate 6, is foreshortened in the front-rear direction, that is, extends from
the front wall 6, to a point short of the rear wall 6,. In other words, the width of
the outer plate 64 stops short compared to that of the left and right sidewalls 64, 64.
As a result of such foreshortening of the outer plate 6,, the rear wall 6, is also
foreshortened compared to the front wall. It is in between the foreshortened outer
plate 64 and rear wall 6, that the cover and lever mounting portions RC, LB and the

housing latching portion LA are formed.



The outer plate 64 is foreshortened in the front-rear
direction, that is, extends from the front wall 6, to
a point short of the rear wa}l 62. In other words, the
width of the outer plate 6,, stops short conpared to
that of the left and right sidewalls 64, 6.3. As a
result of such foreshortening of the outer plate 6A
the rear wall 62 is also foreshortened conpared to
thgobeont wall. It is in between the foreshortened
outer plate 6A and rear wall 62 that the cover and

| eviire RbimtRIAlS porit PORSIRE:d bB palﬁbaltsiﬁs Shodsiwlgich extend from

the 1Lk SRV Poibrt M Tl &1 Sad B30 rfiflgnco fes

to tfﬁfﬁ §fé%sf6A9% o Nendif@fin Qﬂﬂemtaﬁn&hﬁﬁltt a)ﬂyb&fv?d&i b e fI‘h@rﬁrst and
6,, into three areas, namely into first

thll‘diaﬁﬂs ®BA,anido6 AR foeined umthmse&nﬂmmmemmkr theabdzqond area 6, i
di vided up. The first and third areas 6 and 6A3 are

formegy legeT (B4R 1Be SiaHearnd pird @Rgased u r@élds@@onal%g@éy &nshe genter of
this é%}%@eg&)ugﬁg%‘fee{ f@ﬁ tthggentlk rﬁll ?cﬂ—?iht hi arg ﬁggcr%ﬁe sagdhavmg a

partieffart WRItR drid l@éﬁt‘rﬁ ded e&térﬁﬁhgﬁwhaﬂher@@ﬁﬁa@ 6QQM‘WB€H @&he front
particular width and depth and extending fromthe rear

wallval | 'Té2 scoond drehéaf rscﬁutrthe\wailwded infheubrgeanaay ea: 8AZhe two
furth i vi t 6 l 6A21 at t t

endsRiyiteleineSy LB BoHOmT e BN SR OACd (PHECH sp LT | Thanks

to thgc}EE'?sg btogtekﬁ? 9f Ib%{n ffﬁﬂ@ lﬁ%lt e Jdﬂ%gggﬁﬁgﬁgmﬁ% Lat g 33 of the

e cut pOI‘tI on

p1voB§ﬁ)Jeét1(brh63 tplbmdes@l‘rl(bje&(laﬂe@r@aﬁ&)et digreedeser sueedflhtagigface, and
can be aligned with such flat surface, and hence it

henagjit wibdes sinmle engtirt torrempviedhs wevatiyoficlion I Gparthagap 6c.
33 fbgg\Tnt he gap 6G . [0030] The rear portions of the
fi r[g d third areas 6Al and 6A3 are extended past a

st ephdida ?o?ﬁ@ﬁs 6P iRt dnbihBirieatayl | akis A?ScH@ tE‘,’Xtecl)’lded pasta

extensions constitute support projections 7A

step pdifferancead, tdwaldnéss read wailldtbh. Sineh tebl'taﬁsrtﬁssc@rﬁstttbeseupport
support projections 7A, 7A is such as to enab

PTOJ¢q4i§>é]rSt Toon’i f A PRECEYIaF thiskneseand| widsh. 2§@eo$hle1ﬁze€ss of these

sonr PR GRURI P P o7 LEh B oRY ARG, I g ottomed it
22, dfl thehreapé®as 20B1 to 6B5, being in this rranner
partially divided up. The first and fifth areas

[0031]

The inner plate 65 is partitioned into five areas, namely into first to fifth
areas 6g; to 6ps, being in this manner partially divided up. The first and fifth areas
61 and 6gs — the side areas — are the same size. Likewise the second and fourth
areas 6y, and 634 are the same size. The first and fifth areas 65, and 635 form
support projections 75, 7a. The third area 65; has a larger surface area than the
other areas, and an edge that is extended to the rear. In the third area 6g; there is
formed a receiving hole 104 into which the pivot projection 33 of the manipulation
lever 30 fits. The receiving hole 10, is formed almost exactly beneath the recess 9

in the outer plate 6,. Also, the receiving hole 10, communicates with the gap 6.

At the extended edge portion of the third area 6g; there is formed a guide surface



6Bl and 6B5 - the side areas - are the sane size.

Li kewi se the second and fourth areas 6B2 and 6B4 are

the sane size. The first ang3fifth areas 6B1 and 6B5

form support projections 7,A 7A. The third area 6B3

has a | arger surface area than the other areas, and

an edge that is extended to the rear. In the third

area 6B3 there is fornmed a receiving hole 10A into
105 whicthedridéstpioy @ ipetined piare. 3F wihéheharboitpt af tanthird area 6g;

| ever 30 fits. The receiving hole 10;, is forned
formmgfa@ééctbpynb@ﬁwaﬂmmmwbgg the majingeavélytr the thickness

el gl B S M B A SR g e rar

covekhprd area 6B3 there is forned a gU|de surface 13 10B
whi ch consists of an inclined plane. Further, the
bot[0082Jof the third area 6B3 forns a surface of the
inner wall 6B surroundjng the natlng cavity 6¢, th
t hi Eikedbe SHRBPERTOMRGHAISs{ie Y 50804 & %ﬁ%mrephaﬁrsép ﬁr%ﬁormed to

the ifgﬂé) t%%%ﬂ%gsat laogtrteoﬁgsgrt%hotn? %ﬁg fPa I?&)rﬁced? '&lotg%\éerog the rear

suppor prOJect ons

covet 26 tbroeedespliBt @ 14Br.ar &t s nBdah @ righbeidean®@lstd]i 6kaassces of the
and are inserted into the flat-bottonmed slots 220 of

rear mradl 6zaﬁlere etev/ErnREl moubéinggrutiobed 2k al 2¢ intatwhish thefrear cover
ag%@ idewal | s 64, 64 surfaces of the rear wall
20 wabh beria eé e formed nounting portions 12A, 12A into
V\Ihl[@b?,%tl]e rear cover 20 will be inserted. [0033]
the rear wall 62, between the two nounting

porAison$>nl% réa2Awalltdieetweert oheeeoanfouinttingr ppetdrison2,, 12,
62A with top and bottom edges projecting outward at
therq)ssrﬁqrmdaa 13k pghieetiosgeh watly &ip apg bpét@m eaSB N Ojestigigseutward

d.at .the bottom of the Th
at RGO S OCH Bt PraiEiph i Tom Lo o s hafym of the
rear %‘11362 28 ihitd to fHRY pRYATBh ©f &N rélﬁ)%fe@ﬁoh:f‘% QRE r€4r cover
he fitting portlons 12A, be guid by t ar’
20 mpﬂpfc&o&xaamﬂeﬁﬁahearldsemechmtescma oﬂvﬂhé flhmgpbdlmrm lhg be guided

rear holder 6, and will not separate fromthe rea
by theoradbpragections’ ézaualndp%w sesulowéll 2&6&@&%@@%@66 6, and will

noc BESRL HE PEL BE BORSL e TSR PR 4 pracion
prevéiidén pRgiesCon $ifcé fige\CHRVBAT QpahPiiSH BY tBe &R cover 20.

[0034]

Latching portions 11, 11 that engage with the connector housing 3 are
formed in the second and fourth areas 65,, 65s. These latching portions 11, 11 are
formed almost exactly beneath the subareas 6.1, 6421 Of the outer plate 64, and
have each the same structure.

[0035]

As shown in Fig. 9C, these latching portions 11 have: a base portion 11,
that is joined to the inner plate 6;5; a latching arm 11, that extends from the base
portion and has a particular length; and, located at the end of the latching arm 114,
an upper projection that projects upward from the end portion, that is, a projecting

block 11¢, and a lower projection that projects downward, that is, a latching bar



formed in the second and fourth areas 6B2, 6B4. These
| atching portions 11, 11 are forned al nbst exactly
beneat h the subareas 6A21, 6A21 of the outer plate 6A
and have each the sanme structure. [0035] As shown in
Fig. 9C, these latching portions 11 have: a base
portion 11" that is joined to the inner plate 6B; a
| at ching arm 11A that extends fromthe base portion
11;. arthrhiafy aepardté® it@an therighbs pand,6;l o at Ragaincisien,em@ latching
of the latching arm 11 A, an upper _projection that
arm plloj éxtaf) GHRSEEdaFRoRCCheP@YIasHBE thicohicnedat Tihe, lagching bar 11

eng SRR PG 1S PR ARl B ' BRntdB nousing .
The BabjEE@hg B1REPAI A@fhrink OfRet b b NEHibRid MoBRRY &F thehar cover
Incision, the latching arm 114 is an elastic arm

20 tpithe aepohobdsi Maf remgagémane of The lhathiing mgr blds WitB the latching
en%ages into the flat-bottomed |atching groove 5, in .
groovge sddnReRNBletaouk PHGEs. Whath engaggnaent ¢lgths sékhing bar 11s with

' o r At : h ear

e BETRETGbPE AL eoBpeRl) Bibhd, FRUTLLRS 8F dORci R otock 11

will keahedtt ngahat (Ad Biddwdll the drathehida® cogePQue s&AhhS motion of the
i nconpl ete. Further, when engagenent of t he I at chi ng

latcthng atmBl Wi whll beheestrattedhi regdgriogvie ndAh¢ sngagamhentedfythe latching
effected, the top of the projecting block 11lc, wi.ll
bar Elw Sphe A RO ARove Sans 4 Bonlipfhe Fetrecdot hetaps dgand rear

holdépét‘mtbé;gjdlﬁg 3&&3@ | atching arm 114 will be

restrict ering firmthe engagenent of the
| atjobBely bar 1 1B with the |atching groove 5A. As a
result, the connector housing 3 and rear holder 6 ,
wi | Theyeowguaied yevesimednting@aslionTHé cbBeand e hewsing latching
mountin ortions RC, LB and the.housing |atchi
port i T it R Fneh BETEn A4 otT B e AHfIR and the rear
wallPb 2L &S sBfn@Nth 6Bgand t el 6¢fer WRlUntlir g%%tiéﬁ'om i1 composed
Fig. 4. The cover nounting portion RC7 S conposed
prinqpahyiafahesuppottherogequiparst 7 pr7aj eod irores pldte GAof tiesecond area

inner plate 6B of the second area 6B2 between the
652 btiywpdt thepeprRast iPspIsCAns 74, 7annd Me Fall projesiie pon The lever

A The | ever ' part ion 1S . C .
mouffify by E1s eBGkeS BrRElURN e RaPeaiten hsigper and
outeP! RS HA 6,5 and INE rbb@virRCabl N0, NRLEIdEA4iPRY I1HREr ipMte 65.

the inner plate 6,,. Further, the housing |atching
Further, thohoufingdatchiteg pprtofn LAcisimadhipgfpbe {dtohmgidortibhs 11, 11
provided in the second and fourth areas 6g,, 65 Of the inner plate 6g, and the
latching portions 11 are composed of a base portion 11, that is joined to the inner
plate 65, a latching arm 114 that extends from the base portion and has a particular
length, and, located at the end of the latching arm 114, a projecting block 11 that
projects upward from the end portion and a latching bar 11y that projects
downward (see Fig. 9C). Thus, according to such structure the housing latching
portion LA, cover mounting portion RC and lever mounting portion LB are
gathered in the rear holder 6; consequently it is a simple matter to form these, and

moreover it is possible to link the cover mounting portion RC and lever mounting

portion LB with the housing latching portion LA. More precisely, the connector



provided in the second and fourth areas 682, 6B4 of
the inner plate 6B, and the |I|atching portions 11 are
conposed of a base portion 140 that is joined to the
inner plate 6B, a latching arm1 1;v that extends
fromthe base portion and has a particular |ength,
and, located at the end of the latching arml| l|a, a
projecting block 11c that projects upward fromthe

houstng 3pasdalgnhausdsahkagtiahiand their dddds$drids, er@j aad sherefore has a
downward (see Fig. 90 . Thus, according to such

complex sétusitiere; h@ thguont m&tﬂ@mah@ e- g@ntlp@ﬁdmchmg/mrtlon etc., on

on LB a

Q

the GEHREIEhER bR DT e e RUNESTnRED] ' Ffn iBof Eomplex,

wheRladRt B E[Tﬁtrﬁﬁé thQutéOfHdr AL 8B héhdng mﬁﬁi’geﬁoﬂdoﬂ BA, etc., on the
possible to |ink the cover nmountiRg portion RC and

rear heldar xinoe fevg otipar paremateBnounted therdmusi Adsd, gadharng together

portion LA Mre precisely, the connector 15 hqusing
the @%%ﬂatyh%u%%lq%%.Cr@éferampwg}% Parits RSy pBd leygrcmounting

ortl%'?ldLE ﬁ ?%ﬁ lhcgaelafac‘ﬂ &% C}aﬁg%?ttﬂ&ee iR tsrbaghat tlt is p0551ble

provi ove- nen one tching por

for @@mﬁl@e t@(m@?@f[n(kr tHEO Ui rNBoRlenadl @ th@n@tﬁfne*chﬁf ﬁbﬁ&iﬁgUS &ia the
t hereof even nore conpl ex, whereas it is a sinple

housiag tlalchtrrg portmrt hé\ ,hidgsi mguhattl@m m&gllpoiattliomlnlels[@t 3@twa the lever
hol er 6 S|n ﬁ f ew ot her

on the rt re .
mou R oRe - BoANAaied, (NS Bhe Fpt ST D) V1o s fiosei mgunting
portio‘fi‘lt R r’[ﬂup%ﬁekﬁﬁ 'ﬂ%‘selﬁBP&eEf R RLhAGCRPT ﬁoe?glég@s?i@g and simple

‘mount’i ng on"LB in the rear
manﬁalcllltates I|nk| ng of these itens, so that it is
possi ble, for exanple, to first link the rear hol der
6 t[808 Ak connector housing 3 via the housing |atching

(ré& go t he rmnl l ati on Ibevgr ?O (iu a .
Yvn ero r‘1$| HEoFete}r orP\EB, a}?d t HEMOChdPhI'Fa¢ife out In a
partlcﬁPs[r cﬁféé%bnzt@le‘&héltfﬂglé‘a‘avﬁ/ﬁeg?l'i'ﬂdr@Qira%rddt%rﬁ(%hetr@éﬂlswall 6,

fecting assenbly of the connector in a successive
of tlr&mdtashtmiee 6, aades a pH037 pppdsedssidemalln2 Fj 2l V\E)th 4 beace 25 of a
rear cover 20 is a nenber for |eading out in
partighlari ded grerabetaeenoand Hetarumneilpie C%%%Ft@\ﬁi rteéh€ sigevells 21, 21,

ug fr e 1ga f .th ear r
beinf A¥heB"hs oL RN, Gholnstulnge Supileub 1 osLE o TR €87 W 24 s
formeRagxes ¢brRld qurfiear béﬁﬂg' jBincd #etHhaueRetiyeen? 1 angsaid®Bnd top
wal | 24 connected to the sidewal I s 21, 21, being
edges pame dhazimgaon®ledgd g?onnecﬂ nsualnaopertgngy%t hetlhe inmesi inferidreof this
d as a curved sur f ace,

Oper}tigg 2 the fnat shady | prtivps ofy the Seewaliad: 2las  gpproximately
enclosed by an enclosing wall 24,. In the top wall 24 there is provided a
projection 24y onto which the latching portion 32, of the manipulation lever 30
latches. The opening 26 serves as a lead-out hole that leads the lead wires out to
the exterior.

[0038]

The gap 25 between the pair of sidewalls 21, 21 serves as an insertion
opening for insertion of the rear wall 6, of the rear holder 6. Since both sidewalls
21, 21 have the same structure, the description below will deal with one sidewall

only.



edges, and havi ng one edge forned as an openi ng 26.
The inner interior of this opening 26, that is, at
the end portions of the sidegalls 21, 21, is
approximately enclosed by an enclosing wall 24A. In
the top wall 24 there is provided a projection 24B
onto which the latching portion 32,E of the
mani pul ation | ever 30 |atches. The opening 26 serves
as [@0Bejpd-out hole that [eads the lead wires out to
the exterior. [0038] The gap 25 between the pair of
si deapidewall, 2 i f@ém@éswab aaﬂllC]ﬁ§ég¢,|aéﬁl lrbﬁ@ﬁmigkfedge there is
of t

for g8 g imtd %1035, Bclosed 1N SoPRsd € Hral"3pfl ecing sidewalt

portfotﬂl@ 2@%3 QE]J ptMQﬂe Bt Qe dhk fﬁﬁfﬁott@rh@d Q¢ 2% ﬁﬁy‘@bbosed first and
onl [ 0039] The sidewal | formed wt

secohdi ﬁ&e\eaﬂg}qqoramdm?rmt, H2g d)hlvvzﬂqchd@&: t ther @rsit $1defmltrqnbraon 224,
flat-bottomed slot 220 enc| osed by opposed fjrst _ and

cons§igisn Pash el ﬁldewaklt%r?éldzﬁs& othet, the ygeendsigieiad) ortion 22y,
ons‘ﬁlﬁ?teg %t (210 r %&%aff%él%%@? 332@8 ?(flg%\#c{l Etlogég{j[e]i P]f the outer

face folf rtﬁb fﬁbﬁﬁﬂ@%hll rthFQZ%Z@ﬁcre Es0fdg ricldud @e&cﬂﬁfgtp@ﬁedtﬂﬁl 22 that
sidewal |l 21, and the other, the second sidewall

projquss t upwag®, Th@on@tﬂ:hluge@rpﬁctlonf 20he i$ nfrgmagal s a roughly

Roughl t t he .| ongi t udi nal center. of the outer__face
Squagg-S G ‘é’tPfolhn%\HgPJCCBBPti 25%@% IPISCHER nger performs a

misi ?érﬁ hNSePE GEEHRN n'ﬁlﬂgtthep}re %8%& fa () ‘beltl fhounted in
& ERh h i

projectio forme rou

the mmag dit%bﬁ@ﬁd)eh@MSGDDf)fthé enmlpn&atdmmveir 13 dtf&tICﬂienglanlpulatlon
projection 22c perfornms a msinsertion prevention
leverr ) &as peew enunigdithdhe éaar b@lxd@r 620 Inrasidibennyhepuitediinto the

i recti.on ni pul ati
tatcHiBg a0 561 T e, SRARP & 30 1R B P BlcfBn 22¢ also
perf&RtRd bR Bheﬂ{lﬁgrth@%ﬂ%ﬁ%@atlbﬁ RYE Bhof, th@"%&%}Ilkéd edsition.

Into the latching groove 36" in the mani pul ati
The Ispaer bebwedrheh¢ dtrshiand secopécdidemal2 oréons 22&@@‘2@[ ra)s in other

the role of fixing the manipulation |ever 30 in th
worgset\e g thd s the Alat-bpemgshelot perwiseRTge i hase %lﬁ‘ddth that is

i.de
almqsﬁiﬂggﬁ e as}'\@ﬂ éhfrﬁfe}; a{%gf ghétﬂt th%ét?ﬂcl?netsé ggghg%gppﬁﬂ r;grguectlons
74, 1OoNaNE réarhsiiBr bhatTHeSfla@bo@sinelin@o s 2PEs@$eLhs a guide slot for
slightly larger than the thickness of the support
wheprtb¢ eean aver 20 is mounted to the rear holder 6, and as an installation slot
for the rear cover 20. Also, the second sidewall portion 22 is provided with a
guide rail 23.

[0040]

As shown in Fig. 6, the manipulation lever 30 has a pair of opposed lever
arms 31, 31, and a connecting piece 32 that connects the lever arms 31, 31, the
whole being formed as a molding of insulating synthetic resin. Each of the lever
arms 31, 31 is constituted of a flat plate body and both have the same structure.
More precisely, each lever arm 31 has an outer wall 31, and an inner wall 313, and

in each inner wall 315 there are formed a pivot projection 33 that supports the lever,

a cam hole 34, and a pair of first and second cam slots 36, 37. The pivot



7A, 7A of the rear holder 6. The fl at-bottoned sl ot

220 serves as a guide slot for when the rear cover 20

is mounted to the rear holder 6, and as an

installation slot for the rear cover 20. Also, the

second sidewal |l portion 22" is provided wwth a guide

rail 23. [0040] As shown in Fig. 6, the manipul ation

| ever 30 has a pair of opposed |ever arns 31, 31, and
projectanBeads fogned esade anhatle ABNedibse bhse heaefrom e 3dner wall

31, the whole being fornmed as a nDId|%%> i nsul ating

31y @,@mmb&vc& ar@s} h. arrhaHlagrget hls ingegratedawinid the, toprof he axle 33..

The GAEhble SEF R rapsRohabe ARG AB1dnetiler 4 5. ady  The
conrﬂz@tlﬁgtﬁ%cé‘@lﬂ 1s3%rdV1§éw vAleh | DREh e boRidh 3@nd Dﬂl&%%uphng

i nner wal here are forned a pivot prOJect|o
witht thet C(su]:tpqretrs cbheettevell, thes tchingl orddn aRdd i 19 lzptahed afnto the
first_and second camslots 36, 37. The pivot
Projgtisree?s ehthysraag coyemnal therehy Bxiag télﬂr@a@mlm keveg 38 in the
the inner wall 31B of the lever arm 31,
requﬁleg,% “éa)ldr?ge 33B integrated with the top of the axle
33A4004The cam hole 34 runs through both the inner and
the outer walls 31,x, 31B. The connecting piece 32 is
pr olViel @ghnip tlatian mvchﬁﬂgls poptuhmd B2he Beati mgldevwpsad ag to turn

frecliubyh S 255 Hoh & PAPGHGY VIt © (U H CSpHCH B8 PPEROR B ghat restricts
suc téeﬁ\‘f;‘ré{n 0 @%Ff%eé@ sh&@?r tlfﬂn)(ﬂegﬁlctthﬁ);gi?} o?lukr%t iOBf a teardrop

required posit

shapepBigiultait 05 credsevecB80n] SupPesihgdhé axid 3k aarbdelidelirdugh in a
so as to turn freely, but the axle 33a is provided

plangior thagonak r:p thsdipeiomin pdvieh die 8388 3 hasesrupsfrontthe lever arm
su turning. As, Fig. 6C shows, this turn restricting

31, 5t ey 3% it & seubir aB3E Sinape. such that its
cro[@@z@]ectl on, supposing the axle 334 to be cut
through in a plane orthogonal to the direction in
whi'Ele flaeged3g i83n Ehe ishepe wp 4 dom witk 4 eueoffapmticﬁﬂ%]g, at the
has flat edges 33A, and a_ circular edge 33A2 [0042]

edgeTiR@df [SaRfe SBB thatiGnapies EWEHOBANED &ﬁ%éevﬁlmgahole 105.  The

proviilis UintB B P B oot 5k et AR pRBik ol BrhiRiving hote

10,. The
[0043]

The pair of first and second cam slots 36, 37 are formed on the side that
faces in the opposite direction to the pivot projection 33’s direction of insertion.
These cam slots 36, 37 are formed by further reducing the thickness of the lever
arm 31 past the step difference portion 31c.. More precisely, the first cam slot 36
has: a guide face 36, over which the latching projection 22¢ of the rear cover 20
slides; a first stopper 36; against which the latching projection 22 contacts; and a
latching slot 363 into which the latching projection 22¢ latches, the first stopper 36,
and latching slot 365 being formed as a part of the step difference portion 31c.
The guide face 36,4 is formed to extend from the connecting piece 32 toward the

edge of the lever arm 31, with a particular width and length. Also, the pivot



provision of the cut-off portion 33, facilitates
installation to the receiving hole 10;,. [0043] The
pair of first and second camgslots 36, 37 are forned
on the side that faces in the opposite direction to
the pivot projection 33"s direction of insertion.
These camslots 36, 37 are fornmed by further reducing
the thickness of the Iever arm 31 past the step
projettfdnes ®incorpedtinenicdatioiarear po eleé Sedt\sroppee 36 r st cam
slot 36 has: a guide face 36, E over which the
| atl@Afdly projection 22, of the rear cover 20 slides;

a fjrst stapper , ai nst ich the |atchin

o o BE s SR i 1R AT harthof Tue RpRItE PR imataytere the
conntlotind pib& BAtFiHRAIPECHARTIION griiddl CNefe sbédnd kAR slot 37 is

stopper 36, and |latching slot 36B being forned as a
formedr 4s afretiheedsthapkmtist fperanoewfibrd gorde3dirfaceThe, guitkke inner wall

face 36A is forned to extend fromthe connecting piece

31y st {lefnslen diHerensage cor kine suidaeturiaee B, olwhesegond cam slot 37
fornfR AS Y, s H el 0L g, slshR Lyl sl e tacching

projddticit 23t enAey, bifilis folBed4b e 8eeanthAam sshalter3thahSthe guide
provi ded on the opposite edge to that where the

surfasenitecefi thy fpise can3dobBot hén laddetomrthe 3tep diffaren¢addt serves as
The second camslot 37 is forned as a

ase 88P%¢hi ckness portion with a guide surface 37,E in
the{ bager wall 31B past the step difference 31, This
guide surface 37A of the second camslot 37 forned

pasThé bemslhielp Hi ffigr ¢moeglBboth shalmeraarsltHeacetedwaills 31,, 31,
whi ch the latching projection 22c slides, but is ,
of therlgwd aenhdlie Bheicae thde 34 howad Igvide HudetHe ghatdguides the

o B4 3555 5,28 B PR APk o o o
descgiﬁg&?%ter.-rhg s@&?ﬁﬁ?ér@ngélpéﬁﬁﬁl B@]?r B%F‘m?@tal?oﬁﬁ@ thé‘gﬁfd_lchl%ole 34,.

e outer walls 31A, 31B of the lever arm3
The deemgeot®; 34 thescmgapunglerbiceof44E dfthdie guudespatieconnector 40

engagi ng. projection 42 (see Fig. 15) of the
lathbfélﬂﬁg@ﬂg‘érsiefbéﬁfﬁééwﬁrpmqub3ﬁe described later. A

st e@ogéfference portion 34B is fornmed around the guide

hol ]a The flange 42B of the engagi ng projection

42 RS shB.WnCﬁWFigi.piirincPQDrtﬁét@aliﬁ@ member 35 is constituted of a
ring-like member with a hollow interior, and is formed from rubber material
possessing resilience. The outer peripheral surface of this ring-like member will
preferably be given an indented-and-protruding form. Rendering the outer
peripheral surface indented-and-protruding will make for good watertightness with
the counterpart connector 40.

[0047]

The process of assembling the connector 1 will now be described with
reference to Figs. 1 to 14. Figs. 7 and 8 are explanatory views illustrating the
mounting of the manipulation lever to the rear holder. In Figs. 7 and 8, parts of
the rear holder and manipulation lever are excised to facilitate understanding of

the internal structure. Figs. 8 to 12 are explanatory views illustrating joining of



| at ches onto this step difference portion 34B [ 0046]
As shown in Figs. 1 and 2, the sealing nenber 35 is
constituted of a ring-likejgrenber with a holl ow
interior, and is forned fromrubber materi al
possessing resilience. The outer peripheral surface of
this ring-1ike nmenber will preferably be given an
i ndent ed- and-protrudi ng form Rendering the outer
the ar iniéemato sy tanredtoddolistgandhipy Gigsidi3ngnavi 14 arsa&eplanatory
. for good watertightness wwth the counterpart
Vlevvé olngeating uptalfayoyydt thinecapcoreiss e rgasbalsicing t he
82%]0 1 will now be described with reference to
3@ to 14. Figs. 7 and 8 are explanatory views
' | I pigik r @dd@rdng 1sma§'§étrﬂ1151€d0¢/1at hige 'f@ﬁb‘@/iﬂ€tﬁr@&s|s§s\( (1) sealing
to the rear holder. In Figs. 7 and 8, par of the
mentbearmbuoth deg paoratssee(hl)pudlder pnnirg/procass (EXT psedhdunting process,
facilitate understandjn the internal structure.
(V) s, mpuring pa%eSé,x@Véﬁs Y& VIQHTERE iProesssr anfdngy D) rear cover
f 19 the rear holder to the connector
moujﬁﬁhgﬁ%g,cé)sml le Figs. 13 and 14 are explanatory views
|II[ang]|at| ng |nstal | ation of the rear cover to the
rear der. [0048] This connector 1 is assenbled via
t helnf gid ¢l seplipgo vesstey: mOlntiggabrongss, néebetalimgumdmiger 35 is

r ocess, hol der n|n rocess 1 in .
mouRi oyarg i Pubsradriace dihe eRTRBORPPHA o S 4aE coppector housing
v u K ry
S, B RS PECRR, . HERS SOAET T P
compoeas Showhens faldxagnpte/bgs. Bande. yhehate ovsling h&mber 35 is

outer surface of the coupling portion 3B of the '
mou@m@%f@rasﬁx@sp@ﬁgtlos wiierel it eontages thesrirellethd trmer periphery of

30, thes n armn the conne
e h%imﬁ??ﬁlg%?f@f TeRiRp P CRigoPiPgy of thgpnnector
houstlﬁ'§ Featdoi OTSthe”Féé?tl‘?&d@ﬁ d.arMBantitg of the sealing
position where 1t contacts the rib 3~, the inner
mentber i phefifgectoh whteetigleasdahiggneathercn 3he fidusing gbihgctor 3 and rear
agai nst the outer periphery of the connector housing

holdgr Oelivabt idgerrRsGntatery dP thge(IDeheldgp ) dBing Progssht M@e@ﬁmg the
seahtnléemégl%e{r B9 the coupling portion 33 of the connector housing 3 is inserted

into the rear holder 6. Via such insertion, the latching bar 115 of the latching
portion 11 is sunk into the latching groove 5, and engages into the mating cavity
6C. The rear holder 6 is thereby latched and fixed to the connector housing 3.
In the (IIT) pin mounting process, the large pins 2, and the cluster of small pins 23
are inserted from the rear of the rear holder 6 through the through-holes 4, and 4,
respectively, in the connector housing 3, and thereby both sets of pins are housed
and fixed inside the connector housing 3 with the rear holder 6 mounted thereto.
In the (IV) TPA mounting process, the TPA 38 is inserted into the mounting hole
53 in the connector housing 3, fixing the female pins 2 inside the connector housing
3.
[0050]

Subsequently in the (V) lever mounting process, the work of installing the



menber 35 effects a watertight sealing between the
housi ng connector 3 and rear holder 6 to be descri bed
later. In the (11) holder jgpning process, succeeding
the sealing nmenber 35 the coupling portion 3B of the
connector housing 3 is inserted into the rear hol der
6. Via such insertion, the latching bar 11B of the
| atching portion 11 is sunk into the |atching groove
manfpAlarion éngagdsto Meoadsbmbipbssegnisiad it proGdSsesT{ie t6 €B) is carried
hol der 6 is thereby |atched and fixed to the connector
out. hdosthiyimstallatipr werky first ofi 4l fspanipulgtioadsscr 3Gés positioned

at e el BaPE ot Bl S5 IS Ran gy TRora€néhin §Gfh the pivor
projédiR s R USRI RS 4 (ROTvEBarmseRPeat bNEAttd tbWatdehe receiving
connector housing 3, and thereby both sets of pins are

holehadOsetl . andiaf suohdpushsnglen t the ftaorges SBeoy 3 hook eamch Biveit tplojection
the rear holder 6 nmounted thereto. In the (I TPA
33, Toar sl opelodissguide surfrpes 88s,ilds; Agd staBltppeQpsiyghe lever arms
[ I i.n .conn S| I Xi . .
51, SR AR By e €00 U0 B8 oghlI Srcrions

indid088) thSuksRayaNt vy ih FiEheB (30 thfMURips ®UG| 8@ formed between
process, the work of installing the 20 manipul ation

the inpgewalle Xle, B heohske bty aams e3th|3d carichthr taspeates: ¢ufer valls 64,
I is carried ut. In this installation rk,. firs
6x bty 1E3 HEb s PUTRES 815 IG0ERTED PE BociTel BASS it FeRper, the
Nang@ 33,5534 A% PR AU InE Yo ROMD: kebellifla bR, 10y into the
gapsody t kg deveswarimsFRl, 8. 31Soleaicdistyowartd stidte ingedbwi nige lever
hol es 10:1, 10,,. Via such pushing-in, the flanges
armp3B, 333Begrtwach i Vi glastiectesidigncg3o BRirap@gigial gpositions, so
ver.the i de,surfaces, 10,,,. 10 and sinul t aneausl
thar P o etphge B4R 5 Bale slishRaten G HTL Ve AP o indr waits
31z, 135 %Bﬁtéb?‘ﬁ%%ﬁls@'ﬂﬁ’e davvmnebs i r @Gt i QRBen itAing&tiBd1dMon lever 30
the arrowsY1l, Y, in Fig. 7B, so that gaps Go, Go are
is tufoedred thietseaenthe bdgdsnofethanibhges33B, 3331 Bnodr tte thegaps 6., 66

arms. 31, 31 and the respective outer walls 6A  6A of
betwieps the ndiandeputenniAics fe G PeFORlnG uBdislaigeable thesefem, and

in her , l.an 33B inserte hr o
the {pRalIAGER 1ol 2oulsdMORTE o L L3B R o Tes RV Gl e rear
holdér 6. G hus, % BRAY 33}, Bi3g.will: nS HabitsBaRRdSENnH tsibféed to an
insertion, the lever arnms 31, 31 are returned by
extetrtadiforcel grptasterteshai exmrted wheheéhe noanigitkdiomplesert Bdmsys pushed

that the aforenenti oned gaps, K Co, re elimnated .
in. IS tTR@ANSe agpelxrbbrgqlg] ﬁ%q)ur%g&tg the rear%o?der g, the mamepulatlon

lever 30 will not become detached therefrom even if an impact or other strong
external force should act on the manipulation lever 30.

[0051]

When the manipulation lever 30 is mounted to the rear holder 6, a gap G
(see Fig. 13B) into which the first sidewall portion of the rear cover 20 will be
pushed is formed between the lever arms 31, 31 of the manipulation lever 30 and
the inner plates 63, 65 of the rear holder 6. This gap G is composed of a first gap
G that is opposite the guide surface 36, of the manipulation lever 30, and a second

gap G, that is opposite the inner wall 313, the first gap G; being wider than the



31B, 31B contact against the outer plates 6A, 6A Wen
the mani pulation lever 30 is turned in this state,
the edges of the flanges 33k 33B enter into the gaps
6,,, 6G between the inner and outer plates 6A, 6B,
becom ng undi sl odgeabl e therefrom and the
mani pul ation lever 30 is installed in a freely
turnable state relative to the rear holder 6. Thus,
secohhgabuapges 338, 33B will not be dislodged even if
d_Jected to an external force opposite to that
PPed when the mani pul ation | ever 30 was pushed in.

h f b d d

AT G g ae Pt 2 BOLPRUBRIRRE s BORsHE G dIFeRTD rear

coveY hﬁé@ﬁt’iﬂgnp%@é?;s' fir@ly tHPRGH &fve?tZ@efs }]%s'iﬁﬁﬂed xltRe Eﬁt'rt of the
force should act on the manipulation 1ever 30. [0051]

conndbtesr hdnsmgr?ol indi@tedbylavew B0in Figrobmt ethat ds, tdretheegide where
holder 6, a gap G (see Fig. 13B) into which the first .

the @aamworbmer éﬁ S&qu%tmé&rlef@o%rs Ipgatgd, pngehe gameqyer 20 is

r n r_.ar

1nsellt§d 191 Fﬁeet Idgr%tc ge(r)l{ gge 1{;? § e@nﬁéet}we%?‘ ﬁ{eestng%, hg]Fgeéf and the

manIﬂiﬁaﬁ@ﬁ“le\)&@ I3der SuichTiRse&tigans @fﬂe@te@%ﬁ%ﬁﬁ’e 8freéidn bSlone of the
gap G that is opposite the guide surface 36A of the

mountingadréionen 2heverthd0pnand theseppnd pragct@nst hawillde inserted

into SRGHR-bRUEASTHS 22setd il seeeco ebato) Theisar Fgyel e guide
railstrzﬁer(’;\c}ﬁﬁeBe ffletRd) a@éﬁ ﬂ@&l&%o&@&l&ﬁ%m hgl de Ithhsl Way the rear

rear cover rocess rstl

covef €20, beingr ik@ried pasughoosd @ft thhempahtmgf pbfteons 124, will be
connector housing 3 indicated by arrow A, in Fig. 13A
supporiked bystheoruppeet Brajectigns: &, Fuhehariamicp @llafzuémroﬂ thgdhird area 6y;,
onnect |

and s, Baif SEPIRCiORED, 88 ferdties ST ot peR0e dalfe wom the rear

hold@f"l G between the rear holder and the manipul ation
'ever 30. Such insertion is effected along the
di r[@0668jon of one of the nounting portions 12A SO

that one of the support pr?)ectlons 74 will
i ns“élaft ERTCEPIREPTORESSPY BD-HSMLbRRmPAIBHEe zwm@mfothetq@@nector

1. f" \fﬁ \g{ll ‘%@g"ﬁeﬁ §vl%eﬁg\fﬁ% % rphroéﬁglj ??so%étaj'g%%dzémgl%tely to
the whﬂé&t@r ‘ﬁ@usm@es ffathe APV BHIHRY ohﬁh@gﬁ)ﬂﬁéﬁt e Helr Q®ha case
one of the nounting portions 1 support ed

occuby, ndteordyppidl thepreay doldarns add conAgctomddusite 3 plodthe @Rnpletely
Joine btur%ealgc;] Itlrrled seaarﬁen% ?n%?nber 35 will not be fully mounted and the desired
waterproofing effects will not be obtained. Such a state will constitute
misassembly of the connector 1. Accordingly, this connector 1 is rendered able to
sense such misassembly by utilizing the latching portions 11, 11 of the rear holder
6.

[0054]

This misassembly sensing will now be described with reference to Figs. 11
and 12. Figs. 11 and 12 are explanatory views illustrating the misassembly, and
correspond to Figs. 9 and 10 respectively.

[0055]



and the rail projections 62A, and therefore will not
becone detached fromthe rear holder 6. [0053] The
foregoi ng processes (1) to ¢)M ) conplete the assenbly
of the connector 1. However, there will be cases
where the rear holder 6 is not joined conpletely to
the connector housing 3 in the (11) hol der joining
process. \Wen such a case occurs, not only will the
r edfirgradfdet, the 3oalig neechar3hisuabngted tocthekeupling portion 3g at
conpletely joined, but also the sealing nenber 35
the sgar |of ie q@@npgqqrqummg 8d theymathe g4y gd at the front of the rear

fi ff b
notdff 5 AR SIS SbErtthe palBbnofy kT URE as M0 ig pushed
ontoPRROESUAN Y potilhs gon@%%h%uskmg oheﬁfj%@‘i{eﬁbhglde? 6 brings the

sense such m sassenb by utilizing the latching

fronpovall 6nsutfice DI the Itelae hodder Banderconfact [\0@54d_,n edipe dace of the
m sassenbly sensing wi]l_ now be described wit

sealipig e BWEE o B ¢B¢ Tqar haldgr pois lnﬂicggﬂplqtﬂYaﬁasmezi Hy at this point,

e SRR LSRRI SR s of e

latchthg Sloréibnal 1 wﬂlf'@lrﬁﬁadﬂ RGp HENIRRY 51§5whﬁ mﬂ@he.% to¥ fHeelatching
coupling portion 3" at the rear of the connector

groolvreljss agd 3he phejeping bipdavl ¢ yv116dvealtftqmapWam(sechlghéIC). If it
ear _holder 6 is mated aont é]& Cin%}ggrtlon 3R

is atigRapteAdo AN N e dEAT GO gon regh Bl tHeh gtate, then as

sho 14 198, Fac pRAERCHEF R0 L LRE S RRLOLER oy npicer

will F4it becaant ake finsttdidanalepoetidrce , off thbaecasealdr 29 WHHb@lrhde with
35. If the rear holder 6 is inconpletely pushed in at

the prigjecting plock lilhen loualltthus the passibile é@csénts’:f, froya the fact that the
| at c

rear ey PR RO W R FROGRF AR G st 1Hespefekispyproperly
presRRH 34 QR 3fe c@hn&&%r |h%h§1ti'1'gn33 arﬁf @Y ?hes&)m?&%lt HSusm% 3 and rear

projecting block 11, be lifted upward (see F
holdgd €)are lith alﬂon-]osnaistatfpt ed to nmount the rear cover 20

to the rear hol der 6 in such a state, then as shown

in [APe0] 12C, such attenpt to sli de the rear cover 20

or0 el 50 A S, £ o BPEPHBER bty g s
push®dtifi, so that the latching bar 11; of the latching portion 11 sinks into and
engages with the flat-bottomed latching groove 54, then since the projecting block
11c will already have retracted downward, the sliding motion of the rear cover 20
will not be inhibited. When the rear cover 20 is mounted onto the rear holder 6,
the sealing member 35 will be mounted in the regular position, so that
watertightness between the connector housing 3 and rear holder 6 is reliably
effected, and at the same time, complete joining of the connector housing 3 and
rear holder 6 will be assured. In such state, the top of the projecting block 11¢
will contact with the rear cover 20’s first sidewall portion 22,, restricting the
mobility thereof, so that the engagement of the connector housing 3 and rear
holder 6 will be firm.

[0057]



the projecting block 11, it will thus be possible to

sense, fromthe fact that the rear cover 20 cannot be

nount ed, that the sealing npsber 35 has not been

properly pressed against the connector housing 3, and

that the connector housing 3 and rear holder 6 are in

a non-joined state. [0056] |If on the other hand, as

shown in Figs. 9 and 10, the rear holder 6 is fully

pusABd, b Figo5 tshatvst tiee pailr aifi oygpdred sidéwalls he21 have identical

| atching portion 11 sinks into and engages with the
strugtpeg, - WBtaho rEAhY KO8R giskr ebiee grar cREer dPneeingh@ounted in the

. _projecting block .11, will ready have J.etracted .
cireQh R8P nAT I Eifng 4 1 Bntst PR KR nced in hat
diredMdd, AEtmAGipuMHIH 18€r 3MemI8 it RaMmaR R RAted0 '@ccordinély this

mounted onto the rear holder 6, the sealing nenber 3
connaictdr bés smoometyedrthihe is e lpassiptesia mmunt $be tréeatcover 20 in the
wat ert i ght ness between the connector housing 3 and

diregiioqy ohari@ar e i Meta Prasisgly, & thectead Coxpra2 s mewnégehio the rear
ot 85 G AR SA50iePslP A0inh G, PRIMETLSY abeyal Whrdofe or e

sure n Ssuc

rear @bvéE) RilRjeadri ingidel taekeddnd igﬁ\p d,, aadtagiousht theteh@rance of the
rear cover 20's first sidewall portion 22A,

secondsgap €t.i isgrenderednidaige ittyy thenpresefice ©f thisamanipulation lever 30°s
engagenent _of the connector housing 3 and,rear hal der

secopd i Sgh o7 e i<l GBSERSIE sqeoge adh pich 75 ERGAT Igtetnan the

wid R 1 i QP Q\%ﬁlegﬁ§'38,e¥]@|tﬂ1§t when 4fhe E@é’recd\/é? Bl i ?;Jushed in further,
structure, 1 C m ght pose a ris of the rear cover

the [a@Higg ngojmtiohezl d ontthe sidéwac 22QnsuefacarwidvcédRidenwktihgthe step
~_14A. If the rear cover 20 were nounted in that o
diffeggrrascqrqroion e thedsiepigs #siseaon@verPp8o aysliey fattherepushing-in of
mani pul at ed.. Accordingly -this connector 1 iS5 SO .
the £3h By veed triles BlakeRoy 18.bS whe athgas.t e Ragsover 20 in
the ER¥&fon?®F Aftot&, isdiehBEtd Lim@bssiieow A2. More
precisely, it the rear cover 20 I's nounted to the rear
hol[@6686 in the direction of arrow A2 in Fig. 14, the

first sidewall portion 22A of the rear cover 20 wl |
entl &€ GoRareer tiHAus aswipblgd is epuplsdavish errougkepagt connector 40.

The file ABAGe b bl iy REGRESy AR MoT? shindaf Wi oW bdfciYibed. Fig
15 ilG@NabPtheShadé cEHRECtOREMIgNT 5 AL BEinger pepeaii e Riw 37 'the whole

length is less than the wdth of the first camslot
malesgynmwtohandufign ) Bderegan eaphrdedovarsopusthid parspective view in

Fig. 154" "M€"

[0059]

The counterpart connector 40 consists of a male connector, being
composed, as Fig. 15 shows, of a plurality of male pins 43 and a male connector
housing 41 in which such pins are housed.

[0060]

The male pins 43 are composed of relatively large-sized male pins 43, and
smaller-sized male pins 435 that are connected to the female large pins 2, and small
pins 2j, respectively, of the connector 1. The male connector housing 42 has

roughly rectangular front and rear walls 41, 41, at the front and rear, and an outer



the latching projection 22, on the sidewall 22A
surface wll collide with the step difference portion
31 that serves as second stopper, and any further
pushing-in of the rear cover 20 will be blocked. In
this way, nmounting of the rear cover 20 in the
direction of arrow A2 is rendered inpossible. [0058]
The connector 1 thus assenbled is coupled with a
perifgtmint@apay enclosed dlyopaidd of opposedlcuteonadief epedifiedily &y upper
such counterpart connector will now be described. Fig
and losver walds £ bt éés end 1@%%@%@@@%&4@ 415A Bbthfgffant wall 41,
erspecti.ve Qnnect or
ther 5 gy g, Kbt Eaiedbhng adl hesfioRngrtBhe, 215 piicn te
condé'c?dﬁ’ 1 1 instMed lafd (HORRRE wallBf ¢RYHRRALAViEPERAES Yose to the
40 consists of a male connector, being conposed, as
rear Miadl 4 L5 tlishohs]e béing fptmedlas taymotdmgloé ipsulatidd sgnthedic resin.
mal e connector housi ng 41 in which such pins are
hou884!] [0060] The male pins 43 are conposed of
rel@at /e erSi P .
et UL oEAE S BBl et g ddqtege g formed
fittirfeeke e 41 aroe 1ﬁtcﬂ€vh¥ch tHRNghafdBinls 420iS @B.the top and bottom walls
respectlvely, of the connector 1. The mal e connect or
413, Abuef thy donreator hausyhg yhare areafiuhed efgaging ancjecieams 42, 42 that

walls 41 412 at the front aﬂd rear., and an oufg r 24 )
PfOJ?fér%WéF%S ff r?é% I5catiaT gt 1By NpANia tign OpRpUBed dhEes cneaging

proﬁ’@i&hﬁ %2?&9% 6 tdéeggs) ]P%g)t ﬁl%gghe&%%rs Iﬂ’lﬂhltﬁe Skt stbte, and

rg n the front

a flamgel 421 thatt Bepeovided @nmesh afheid pivorayl §; ythiesy iarg fapmed to be
insertion opening into which the connector 1 is
integratask wéld), thgnarateheonnaeser hau$1ngf4 It hi BherBangev4davs rgughly a disc

st and cI ose to the rear 412 e whol e
in stRpEed Has AU HOC T Phd SBrmithetgiecrwdf e cam holes
34 of Qﬁ)@ﬁladlﬁultaﬁ%nrlﬁ@ér l’/@bf tﬂélgoﬂlflectt&e 1MeIg £QBMBE ﬂfls gounterpart
housing 41 there are formed fitting holes 41A,
conrectar M e tdnge mpahe 481 rsndd mhilt pin® 3zharet opesetad 1hoas tthenfitting
wal l's 413, 413 of the connector housing there are
holes 4/ N@Gdé]r]rg é@ﬁ?@tlﬁ?laj Hcthegnal e@nn&gtqrﬁg}usnﬁg 6} aagl fixed therein.
outmé fromlocations close to the insertion
4 These engagi ng
Coupling of the connector 1 and the counterpart connector 40 will now be

described. Figs. 16 and 17 are explanatory views illustrating coupling of the two
connectors, Fig. 16 illustrating the uncoupled and Fig. 17 the coupled state. In
Figs. 16B, 16C, 17B and 17C, the counterpart connector 40 is omitted.

[0063]

To couple the connector 1 and the counterpart connector 40, the connector
1 is brought near to the counterpart connector 40, and the insertion portion 3, of
the connector housing 3 located at the front of the connector 1 is inserted into the
fitting hole 41, in the front face of the connector housing 41 of the counterpart
connector 40 (see Fig. 16A). Before the two connectors 1, 40 are coupled, the
cam holes 34, 34 of the manipulation lever 30 are, as shown in Figs, 16A to 16C,

held in positions parallel to the rear holder 6 without being engaged onto the



projections 42, 42 are conposed of a pivot 42, E that
rises fromthe wall surface, and a flange 42B that is
provi ded on top of the pivobs42A; these are forned to
be integrated with the mal e connector housing 41. The
flange 42B is roughly a disc in shape. The engagi ng
projections 42 are of a size to engage with the cam
hol es 34 of the manipulation |ever 30 of the
engagdipedjectidns I, £6L0id eotimiesporowdhaear 0. cArhese ppositions are
40, the large pins 43,E and small pins 43B are
heldjia ¢pngasting: of Higeonter ﬁurfgceﬂq@f ke lcaisatnagd)r@mtlon 22¢ of the rear

el.y of the C hou
covel RBGbEF o iopgeT: s PRqhr cRaTebidfe 3PE pirghipr edze
3&uQﬁeﬂﬁpﬁﬁ%e&ﬁﬁﬂﬁnﬁﬁﬁﬁﬁﬁhp8340awhhbmﬂpﬁﬁ ﬂﬂ@crqgﬁﬁkstosuch
Fi gs. and 17 are explanafory views ilTustrating
holdomg)ghe mmmpulalnmnﬂmer Abmild cborsck i the dréowl B deecadnngee Figs.
t he uncoupled and Fig. 17 the coupled state. In Figs.
16A a9d 16(6)c, 17B and 17C, the counterpart connector 40 is
on1bpg . [0063] To couple the connector 1 and the
counterpart connector 40, the connector 1 is brought
neaeitQ tHee ceQHirpaRALONALRBLCADSE lé%hlﬁ%dpltdj@ctlons 42, 42 are
i nserti on portion 3, of the connector housin
inseitod an@dthet opemepdrtiomts af thehmaoimriecondeveri 'y n&mrh(ﬁds 34, 34 as

into the fitti hol e 41A|nth fraont. face t he
showabHRELS o7 RS PRI o B R ey Sl is TOEHROLR e BT of the

rear £56& 70.% %%%mg E%%éﬁ)@%th%ﬁ ?P?ﬁgtc%hﬁe&mﬁl%?i&E%Z between

coupled mani pulati on

fingdremer tAnBr e Asas rhonef sictFr@atiohtsf the dh@ipulbgbd lever 30, the
positions parallel to the rear holder 6 w thout bein

courléﬂ@?@gem@m@or 4’ szatcleﬁgagr%@tmmj Eht4base gridehingp the guide

terpart co These 03|£| ans

portighf SOt B AlFhg ot 4 AR doMEoPve ARSI ST Ty A are drawn in
dlreétﬁﬁfsmu'aﬁ tﬁﬁpi‘r%gtdﬁ?og@& efdh b €W herf Fﬁ’eefna% d’l"aﬁBntI@\?er 30 is

first stopper inside the first camslot 36 and t
rotateidr uther, ddgeonB&tihgpidche32 mmovesest thectdangofpdid rear cover 20,

33A", as shown in Fig. 16D. Thanks to such hol di ng
Wheﬁ‘ﬂ@oﬁé'rﬂurﬁ’@mﬁtq otllilen@f\pe@wcwrlml HOtis coBplets acheelaeﬁrwcgltact is

se 1 d . 16C ] t
effecgoctef % I’ljft&rlég’o nlggcgz(sjrélzogﬁ tﬁgt E‘ﬁ$ o%rieoc%g@t |10rl?gﬁ( 42[}&% such
comple@ion MY et @hpliHgot i BREBoRREItbANS, A, thR@nanipulation lever 30

mani pul ati on lever 30's cam hol es 34, 34 as
is fixed in the position at the rear of the rear cover 20 to which the connecting
piece 32 thereof moved. The fixing of the manipulation lever 30 in this position
is effected as follows. The latching projection 22 of the rear cover 20 enters
inside the latching groove 363, and a flat edge 334; of the turn restricting portion
33, contacts against an outer face of the latching projection 22. in such entered
state, so that turning of the pivot projection 33 - that is, turning of the
manipulation lever 30 — is restricted, as shown in Fig, 17D. As a result of such
holding and fixing, the manipulation lever 30 will not rock in the arrow C
directions. Also, latching of the manipulation lever 30 is rendered even more

reliable by the fact that the latching portion 32, provided on the connecting piece

32 latches onto the projection 245 on the top wall 24 of the rear cover 20.



shown in Fig. 17, after which the manipul ation |ever

30 is rotated to the rear of the rear cover 20, by
graspi ng the mani pul ation | eyer 30's connecting piece

32 between finger and thunb. As a result of such

rotati on of the manipulation | ever 30, the

counterpart connector 40's latching projections 42, 42

are guided into the guide portions of the cam hol es
34,[0845]and the two connectors 1, 40 are drawn in

di recti ons such that they approach each other. Wen

t helnn@didgiomt vdien dhertved ¢annecerrst éd 4Lirarpeeouplpd, the outer

.connectin iece 32 nmopves ta.the rear. of the rear. )
periigURi56% ofufe Sl e Tier g SRS afhi gk @aingt the inver
wall4} the @Rl fde ANdineiRCidurie Rt 86hnéddor, Qﬁé%yer@ndering sound
between the pins 2, 43 of the two connectors 1, 40.

the Wipentightohss loamekbetthetwofconhectooupl 4hg of the two
connectors 1, 40, the manipulation lever 30 is fixed
in the position at the rear of the rear cover 20 to
whi ch the connecting piece 32 thereof noved. The
fixing of the manipulation lever 30 in this position
is effected as follows. The |atching projection 22c of
the rear cover 20 enters inside the |atching groove
36B, and a flat edge 33," of the turn restricting
portion 334 contacts against an outer face of the
| atching projection 22, in such entered state, so
that turning of the pivot projection 33 - that is,
turning of the manipulation |ever 30 - is restricted,
as shown in Fig, 17D. As a result of such holding and
fixing, the manipulation lever 30 will not rock in the
arrow C directions. Al so, latching of the
mani pul ation lever 30 is rendered even nore reliable
by the fact that the latching portion 32A provided on
t he connecting piece 32 |latches onto the projection
24B on the top wall 24 of the rear cover 20. 26
[0065] In addition, when the two connectors 1, 40 are
coupl ed, the outer periphery surface of the sealing
menber 35 contacts liquid-tightly against the inner
wal | of the fitting hole 41,, in the counterpart
connector, thereby rendering sound the watertightness
bet ween the two connectors 1, 40. 27 Wat is clained
is: 1. An electric connector conprising:



a connector housing inside which pins are housed, and
which has at the front an insertion portion into
whi ch a counterpart connectgy is inserted, and at the
rear a hol der nounting portion; a sealing nenber that
is mounted onto the outer periphery of the hol der
mounting portion; a rear holder the front end portion
of which serves as a contacting surface for
Whatanitiadineddswi t h t he seal i ng nmenber; which has at the
front a mating cavity that is fixed onto the hol der
mounting portion, and at the rear a cover installation
1 ppn%i%ﬂ'tand mhi&: i S frﬁed to the connector housing
oWt %:gggpPﬂﬁ REMDEYP fQﬁerposed and a rear cover
V‘h'eFBohﬁed'foJ RbAGincOinksiR GAYE piliShal hahidd) Al Wh‘i’(‘,‘h \h'a§ at the
sliding motion; & latching portion bei ng provided
front anans@IMOaldp(zmctﬂm intto whechcaweuntenpattatdraidodor rsontsenﬂd, and at
at the rear of the rear holder, an engaging portion
HWIﬁﬁE61%%¢%Hmoﬂﬁgngﬁpéﬁpﬁg portlon engage being provi ded

e{peealﬂl(ﬁag%r ‘t%qutﬂ%ll[ dsgnﬁ)q{ntt § Q)n% t ?%uté:rogéﬁyglgé\f@rof the holder

ousi ng, I Ng nD ion of 'the re
mouhghgg)d@h@ﬁked if the latching portionis in a state
of non-engagenent with the engaging portion when the
r e rdaolhdedern denfvomt enld portidue of omh@htscrvdﬁwsat ngntazﬁng surface

The el ectrjc, con ector cor to cl ai
for cOREATHERItGIE SN Gh ezt o HOMGR G BOIT BRThA dUStng Cavity that

is flﬁécfg)gl?@d[hb M d1AEA T QS O%ptol?ﬁoﬁe%hdhé’t{ ﬁ?é’ d taf!rlgfer installation

mount i ng porti respectl ve

portieppagid evigale s Cﬁ)l’t@l’ to 3he Tdoanetret hi@l%lﬁg)nmﬁh‘tthl‘e sealing member
, accordinr}g to claim1, wherein the |atching portion is
interpoped;iangt ed of a | atchi ng menber possessi ng resilience

and forned on rt of outer wall the re

ol s et Pafihis o the caVainshitid b Sien via stiding
moti®hol ecting block, and the engagi ng portion has a

I'at chi ng sl ot that is formed in the wall of the

comnndataiingopsitiog, teong hatovidedt he taneat adjdvensi tog the cover

and, rear holder are not conpletely fixed together and

installagiongpeutiongatodiet icgh of othﬁcrﬁa@hgbﬂgeé B CHSRHBSRGAGInigto Which
the I%ECt ﬁg {Qtalrt?{;n etnléﬁge b#%%g%l%ﬁfc?e{)cg er \;ﬂéq Fbﬂ% éﬁnttlﬁg portion of the

conﬁmﬁgﬁ% g%rgcg rﬂ%e l%h&ﬁig mdMotnhof e r&€sUdvel Rling Beocked if the
latching portion is in a state of non-engagement with the engaging portion when
the rear holder is mounted to the connector housing.

2. The electric connector according to claim 1, wherein the latching portion
and engaging portion are provided in locations on the rear holder and the holder
mounting portion, respectively, that are opposite each other.

3. The electric connector according to claim 1, wherein the latching portion is
constituted of a latching member possessing resilience and formed on part of the
outer wall of the rear holder, the latching member has a latching bar and projecting
block, and the engaging portion has a latching slot that is formed in the wall of the

connector housing, so that if the connector housing and rear holder are not

completely fixed together and the latching portion do not engage onto the engaging



pushed upward, and consequently the projecting bl ock
wi Il block the rear cover from being nounted via
sliding notion onto the coveg installation portion. 4.
The el ectric connector according to claim3, wherein
part of the outer wall of the rear holder is forned
as a double wall constituted of an inner plate and an
outer plate with a gap therebetween, and the | atching

portioar, them just twford ldething itifoerheil a@ingslat,ehe Jatchirgs bar will run up
el ectric connector according to claim1, wherein a
the wnwrabpawngév@rall oiéh pbet TeskltothaHihe hlareling esempes will be

pust S SRR S SRR e SRR PRSPl 0 cover
from"®¥i88 mounted via sliding motion onto the cover installation portion.

4, The electric connector according to claim 3, wherein part of the outer wall
of the rear holder is formed as a double wall constituted of an inner plate and an
outer plate with a gap therebetween, and the latching portion is provided on the
inner plate.

5. The electric connector according to claim 1, wherein a manipulation lever

one portion of which latches into the counterpart connector to effect coupling of

the two connectors is mounted to the wall of the rear holder.





