: kl e3eda| (t 6TAG'1 ELECTRI CAL CONNECTOR FOR CONNECTI NG A MATI NG CONTACT AND
A CONNECTI ON OBJECT This application clains priority to prior Japanese

pat ent application JP 2003-166445, the disclosure of which is incorporated
herein by reference. Background of the Invention: This invention relates to
an electrical connector for connecting a mati ng contact and a connection
object and, in particular, to an electrical connector for use in power
connection in an el ectronic apparatus suth as a nobile tel ephone. For
exanpl e, Japanese Uility Mddel Application Publication (JP-U) No. H5-1185
di scl oses an el ectrical connector conprising a front housing part and a
rear housing part integrally fixed to each other by screws. To the front
housi ng part, a front contact is attached. The front contact has a

connecting portion forkeECIRICAE COMNECHIRMARGONNEETINGonNt act i ng
portion formed at its rear end, The elastic contactin ortion has a free
end provided with a MW?IME&OMTAQ@&EMF&NNE@Q%%Q& rear contact
~is attached. The rear contact has a terminal portion and a contacting
portion. The rear housing part is fixed to a substrate by passing the

term nal portion of the rear contact through a through hole forned in the
substrate and soldering the termnal portion to a back surface of the
substrate. The cOpiiaghpoR@in AbirdBriblih1b pfiBRbaGAnEapAtaRt SORIAEDh NP
portion of the rearI %@Rtgﬂgnar ei brgﬂghl? ?r?t'o e?gs??é?%ont ac'tgﬂv&%th each

other so t r!Z3€'j03-|116611452r’the‘<7:i<i’é*f&lc*i’sfdre<'AU1'fdvl'ﬁdEH?isriﬁécﬁrp@fl=3itba_ci’feré‘ih‘fbyeﬂeflﬁ‘e‘.ff‘eh't:t‘-:".a' ly
connect ed. 2 Fbmevgr, phe elecprlcal connector disclosed in the

above-nmenti oned Bddkaragmdof the iventimant ageous in the foll owi ng respects.
In case where the front contact attached to the front housing part has a
def ect such as cortiginvention retatesitd anelastrical kenhectot far@enaectingistmatag
exchanged. I n an exchangi ng operation of the front contact, the front

housi ng parontactanes eannegian eliestand. i garticylarata an eiectical ganmedart fakont act
is renoved fromthe front housin art and replaced by a new front contact.
el Ty, ¢ S el s agion 1 Al deationihapr it ST 4o Bsfobe cinalie | o

assenbl e the conne!Qragal fooduis, UhIe MEHEIARBISSIAISLAICAEn | IpASyTRL] Cat ed

and troubl esone. e 'exthdngl ng opefra contact,

connect or 1511188 ISEE £ eRebichl kBhhactorkimBribiios fBACHASiAy BARIdronal

accuracy of a portion re the contact point o ront ¢ act and the
cont acti ng rear hoasingfpdrhiatégrally fieed aréady 6thepblyaei@fs Wi th each other after
assenbling. Thus, it is troublesone and tinme consunm ng to assenble the
connector. Summarfpo thie frdved Howsarg panb, a fronf cortthetrisfatbaehath. obpe&ronbéontacts
invention to provide an electrical connector which is capable of easily
exchangi ng hascespasecting/porgon famned at ks fantend and e @lastiy cadacting pertipon and
of inmproving a workability in_an exchangj ng operation. According t hi s

i nvent i on, TPHBRE &t é’fS;BP%R/?%%dQQFF §|3§39F98@°ﬂegrﬁ’ﬁ&‘ﬂrbha§8$fﬁq %%ag%'%t act
whi ch has a min _contacti.ng portion to be connected to a conductive mating
cont act and”'g??eqqpi Ipoﬂgrti on to be connected to a connection object, and
an insul at or hol d§ t act i O"ﬂta% I STHLVI (Qi;0 a
first contact paﬁ%&v‘?ﬁéﬁggéﬁ%aﬂgﬁtﬁ gg?'ﬁtﬁgt i%or |g‘%déngqg¥§%§€°ndc§£%tont act
part havi nthddg tdiiraINsdrtier ahdMcothcliRppértioRe ThelrBgr hblisihg paf is iRegecond
contact parts having a spring portion to be brought into elastic contact
with the otther sutbdieaté bytassmf thettemainal peitiop dithel rdar ddmtadtiisndugher to be

i ndependent |y renovabl e.
through hole formed in the substrate and soldering the terminal portion to a back

surface of the substrate.
The contact point of the front contact and the contacting portion of the
rear contact are brought into elastic contact with each other so that the front

contact and the rear contact are electrically connected.



3 Fig. 1is a vertical sectional view of an electrical connector according
to a first enbodinent of this invention; Fig. 2 is a vertical sectional
view of the electrical connector in Fig. 1 in the mddle of an operation of
fixing a first contact part to an insulator after the electrical connector
I's mounted to a substrate; Fig. 3 is a vertical sectional view of an

el ectrical connector according to a second enbodi nent of this invention;
and Fig. 4 is a vertical sectional view of the electrical connector in Fig.

3 in the m ddl e Howevearpthieaéleotrical cdnnaohgr disélosed ircthet Alsdvepdiehtiboedin
insul ator after the electrical connector is nounted to a substrate. Now,

descri pt i orpubiichtidreisndisadsntagdamdi imghe Joldfwingirespavtent inozassi whereether ence to
t he draw ng. Referring to Fig. 1, an electrical connector 1 according to a
first embodiandgontsct aftpshedietie bentdmusingeart has endefect suchcancarosignwii ch

has a first cg}%act, Eart 3 and a second contact part 5, and an insulator 7
hol di ng t h&EoREIRgtion, therfiant qontagt sy de exghangedi qiyan @xghangingi r st

O e P el el e S & hork b AR e e B 7
the insul ahfsihgPartS TReRShk W EBARIL |orehfSTRAAPRLR the Bnt RBLLIY Baft O 7
and replaced by a new front contact. Finally, the front housing is fixed to the
rear housing by the screws to assemble the connector again. Thus, the
exchanging operation is complicated and troublesome.

In the exchanging operation of the front contact, the connector must be
assembled again fully taking into account a positional accuracy of a portion
where the contact point of the front contact and the contacting portion of the rear
contact are contacted with each other after assembling. Thus, it is troublesome
and time consuming to assemble the connector.

Summary of the Invention:

It is therefore an object of this invention to provide an electrical
connector which is capable of easily exchanging a contact having a defect such
as corrosion or contamination and of improving a workability in an exchanging
operation.

According to this invention, there is provided an electrical connector
comprising a contact which has a main contacting portion to be connected to a
conductive mating contact and a terminal portion to be connected to a
connection object, and an insulator holding the contact, wherein the contact is
divided into a first contact part having the main contacting portion and a second
contact part having the terminal portion, at least one of the first and the second
contact parts having a spring portion to be brought into elastic contact with the
other; the first contact part being held by the insulator to be independently

removable.



Referring to Fig. 2, the electrical connector 1 is nounted to a substrate
11, such as a printed wiring board, as a connection object. Fig. 2 shows a
state in the mddle of an operation of fixing the first contact part 3 to
the insulator 7. Each of the first and the second contact parts 3 and 5 is
formed by press-punching a conductive plaate to obtain a long strip-Iike
conductive plate and then bending the strip-like conductive plate. 4 The
first contact part 3 has a first holding portion 31 held by the insul ator
7, a first cont a@riefh@egsariptiomof thei Brawingacti ng portion) 33 extending from
one end of the first holding portion 31, an operating portion 35 extending
from an ext endi nFi@ndiscd verrtiea?seqtipnab\riewafiamgelpotﬂpalmrmsptcamcar@m thg
portion 37 bent fromthe other end of the first holding portion 31 and

ext endi ng fiEstregpodiment jof $is iy@ndieni ng portion 33. The first contacting

Conducti ve mat i ng KeoniSca HORal SSAiSRA] VYR theraledHicRl AoRgoptr it b18-duand t he
gencrai 1y O ifd U BPRRRS b HRnG s riitaclbe RS BBt AIRRE SR B R o 1

posi tion C%é&ﬁgﬂﬁgﬂgﬁff?A%ﬁ‘dﬁﬁﬁgiﬁbg" rtion of the first contacting

portion 33 in a I . I on and aces the other surface 33b of
the first cont actri B R VéditalsbdiBRABYIER dfantd18cifiBsl connkRiR a2darding € aPr i ng
portion 37 has an elastic force in a direction away fromthe ot her surface
33b of the sktbad entbddiGiennof this Inventidd.anthe spring portion 37 has one
surface 37a near its end. The one surface 37a faces the first contacting
portion 33 and i Figdhst 2detticabsediiomaliew oft thecdettrcal ainnictanén S&r chigh
contact part 5 as will later be described. The operating portion 35 is bent
fromthe ethemiddlg ofn eperatienof fisingalitsheoniagt partte an ingilater after thect i on
intersecting a.plate plane of the first contacting portion 33. In this
enmbodi ment ,e?equ@gza;rygnappﬁg I3, B1qunied &Baisé'bﬁtéﬂtle-to be substantially
e f o) '
- L)

per pendi cul ar to i Ng QL L -0 3. The second contact part 5

has a second hol |ator 7, a second

contacting port by qeiphORYAF bk Had@bf eBbaRe oF il Mkehtigage end of

t he second hol di ng portio a termnal portion extending fromthe
other end ogferéfcsRrPRAAMIFE.NG portion 51 to the outside of the insulator
7. 5 The second contacting portion 53 faces the spring portion 37 and is
adapted to be br RefbtringnocFigon} ae elestridal tbanegtor n@cpordingto 8TirstThe t er m nal
portion 55 is bent fromthe other end of the second holding portion 51 to
be gener al legpdipent ot thisinventioh comprised ahedraiustjve contash2shich hass first vi ew,
and extends in a direction substantially parallel to the second contacting
portion 53 CRARCHHBHs? ard adecrRd SERtA P@Bré) adgdiafyinpelatorghhedingrthgsentasd
second cont.act part 5 has a generally crank-like shape in a side view The
insulator 7-has a first surface 71 as a | ower surface faced to and

Thus, the contact 2 is divided into the first contact part 3 and the second
contact part 5 separate from each other and individually held by the insulator 7.

The first contact part 3 is held by the insulator 7 so as to be
independently removable from the insulator 7.

Referring to Fig. 2, the electrical connector 1 is mounted to a substrate
11, such as a printed wiring board, as a connection object. Fig. 2 shows a state
in the middle of an operation of fixing the first contact part 3 to the insulator 7.

Each of the first and the second contact parts 3 and 5 is formed by
press-punching a conductive plate to obtain a long strip-like conductive plate and

then bending the strip-like conductive plate.




nounted to the substrate 11, a second surface 73 as an upper surtace
opposite to the first surface 71, and first through third receiving
portions 75, 77, and 79 communicating with one another and defining an
openi ng between the first and the second surfaces 71 and 73 in a vertical
direction. Specifically, the first through the third receiving portions 75,
77, and 79 formthe opening as a bore extending between the first and the
second surfaces 71 and 73 in an inserting direction A and a renoving

di recti on B oppodinedirsbcortact pert8thasa fiist dotdimgpartiontd helddy thednsiiatest i on
A and the renoving direction B are depicted by arrows iani%. 2. In the
first, the 7sadoaticontactinghportionr(thaircentactind pertieryr’s exdending Tearh ong enche
first contact part 3, the second contacting por he second

. . . tion 53 of
contact parof the figsh fiolding pertiennl, LPRerating Hasion hgeg‘mmﬁem%t part 5
except a termnal en a thereof are receiyed. The term nal f the
t er m nal pmq'ﬁn%naﬁ g?ﬁjérsgfi?m@?ﬁ'ﬂ%@oﬁf%:¥ &Nk, 8R17g P 'Wrﬁgﬂgﬁﬁ%ﬁor 7.
Bet ween the fifst an second f 7 f i tor 7, the
Firet recoltf ATBSTH oHheSPIRInBHostaT 30 AEiReid o BB HE S ona (e
removi ng di Iy ‘ B, i.e., in the vertical direction in Fig. 2. The
second recgqo\ﬁﬁ]dé'ﬂgé}ﬁ'%g%. is located above the first receiving portion 75
and cormuni cat es Wetiﬂ'sf BSntEbﬁrﬁ pbRloP 33 Rfs RREduPfacE 33a A a TOARIRY suFaEa Vi Ny
portion 77 is adapted to recei've the operating portion 35. The third
recei vi ng pobi sontd@et] withps abaduttitleowating contazt (metahiowin)g Phe firstrholdingnd
comuni cates with the first 6 receiving portion 75. The insulator 7 is
provi ded wipdntien & rohavihpapringrpcttiom Béraze donnactedrtvieagh atbercat avppitio3 and
faced to the one surface 33a of the first contacting portion, 33,_The w ndow

portion 85 havingaigeneeyishaped curvesin a sl Uewg B SPERI POMIakAE? cont acti ng

portion 33 is |located to close the w ndow portion 85. Iln't first
recei vi ng rﬁ%‘ﬁ?’?&t%Poﬁﬁ@nfmf@PpﬂB‘F'ﬂg 8%‘qurm? i€ PoRien P{]@P #Eﬁﬁt acting

P hced. Thechistiadhatnn A8 B bhafydidalirddtBn drhiacEe Mebheb2tiace 358, |
the second f?ﬁ@iri}’ét%nw%gﬁfbg{brﬂ&hsb 'bg@%gé kb He RS SUMEEH 3BL! L TRB sFﬁn%t he
n nd the secon t

second hol ding portlo contacting portion 53 o e
second contyiioR8thaa @ Blddtiasede irl Badifdutiod rofntBe pdtidr sunface 33cef ves
the termnal portion 55 except the term nal end 55a. As described above,

t he term nahedinst doptactingt fortide 36l ndhemspringgoridn 8Xthersdsnd surfadend/a head
receiving portion 79 out of the first surface 71 of the insulator 7. Mst
part of thdtsféndst Tunoaesurfgcedraifacessthedfirst pentacting pedienatiapdia 3 in the
| ongi tudinal direction is fixed to the insulator, 7 with the one f rface 33a
of the fircadapted i beRouahtinterrontacytisthe secandeantact fatoa8iveh 2er e

wi ndow port&oé){é .85 is adapted to receive the mating contact to bring the
mati ng cont9®CTPRBo contact with the one surface 33a of the first

contactin orti 3 l ' of gL N

port {on 79 has. anegesefipBiiiin 3810 8 I ERTRING oA F BEEELTE e
87 ext endi g, detiidfodrBbh i3k ad&ifé‘cﬁfoh%té‘é@&%goé‘ﬁléf@blan‘ébﬁfftﬁé¢irs7t5a of the
first receiving portion 75 and arranged in parallel to each other. The

first hol digimtastirlg gorticn 335 engegethbddimentiehgvpdeatipggmrtion 35.is Beet gui de
grooves 87 serve to guide the first contact part 3 in the inserting

di recti on Aesubtstantialyperpgndiculac td thre st Thetacting portiereddii ng portion 75 has
the other wall surface 75b faced to the one wall surface 75a. The second

hol di ng portion Shheasecanskceiaciiartbiasa sagpnsbhelding mrtion Sdrheld by dhe

t act t 5 I d t he oth f 75b . i t t i th.
contac Ioarinsulataorre?', % saé:c%ndoc%ntac?tin% poerEioﬁ Lflrocglct(:aontact|n'gnpgr%cr;n)agfﬂ ex e%rd?r%
from one end of the second holding portion 51, and a terminal portion 55

extending from the other end of the second holding portion 51 to the outside of

the insulator 7.




In the first receiving portion 75, the spring portion 37 of the first
contact part 3 is brought into elastic contact with the second contacting
portion 53 of the second contact part 5. The first surtace 71 of the
insulator 7 is provided with a plurality of bosses 91, 92, and 93
protruding fromthe first surface 71. Ea&h of the bosses 91, 92, and 93 is
inserted into a positioning hole (not shown) or a positioning cutout (not
shown) formed in the substrate 11 illustrated in Fig. 2 and serves to

posi tion the insulhe second ddmtactiranpartion @3l fases threspringpodiont 3eard ct ri cal
connector 1 will be described. At first, a through hole 1la is formed in

t he subst r &daptad twobe dceught inteeccantactiwith therkprngpestion 3 - + dNGitBENINGbr ti on 55

of the second contact part

telr 31 nal erﬁ?rﬁ%%fis pgat ireﬁrﬁmﬁgﬁﬁé%ggi'eﬂtf%gﬁeqégﬁzaﬁi@%ﬁ&ﬁ@i%ﬁa?g g-cli-hgy a
95 ' [ [ ' . 11la,. >
iﬁgt 2ot Pa‘?‘ajr%?wlj ?%Eshaéﬁiérﬁosrhé%ggégfhéﬁk%i’ﬁ%mpﬁiﬁdmrai‘a's.lﬁ%@e%ﬁi‘t ons 75
79 ' J ] 5
the ter m nériendt PhtBEetar Surfantdihard g GRS Shoorls ConBEMEBrRRLT S, |
(not shown), fpf it%rlogtﬁs 5@88&@ 'bgh%c%i\l}\% r@h%ri’ 5§ st Tﬁ@é‘,ttﬁéf?eeaﬁa cdntact h the
rti1on 31 di e or 1. e.,

first hol ding rec downward in the figure) is

i nserted frpin 5 MasL§ONrallgeink-NG Hvigd i dideiviéw. the guide grooves 87 in
the inserting direction A by pressing the operating portion 35 downward.

The first contactTheinsulitdrs? hasahist surésceet asd loveeduiface fecadioarnd ng
direction A along the guide grooves 87. At this tine, the spring portion 37
i s forced imoonteddofthe substeate 14, mgsenandi ssfars 74 as annuppessurface eppesite
Specifically, the spri ng7portio_n 37 is pressed towards the7 first 4:2 tacting
portion 33 tathe fieghsuriace qlc @ndfisst thepualcihindirereiving RUEBRS /Coh( A1 Q

tion 53. Wen the first contact part 3 is forced. d d.to.a,holdi
Dosi t Fon | rEaBUPIcARg wLpts AROsr Brddefiing #R OpBnE RPN S It BB 51 s
butted t i i i d 87 and th
First cont o8 SkpPl surBess 2TBRETS e YBHER hebidiR P ot esced dovivar d- I
case where the fise&e%ciﬁ‘dérﬂk,%b fﬁé{ﬁr&:g{iﬁ%eqhﬁefrsééivmg%rﬁéns:ws,rm,iamam

contami nation, th I rst contact par nmust be excChanged. In this event,

the first gemharé ogéhtng?»aééﬂoeér@mdﬁﬁ Between theulrst and thexseqandi sunaces t he
operating portion 35 in the renoving direction B. Instead, a new first

contact par1 and §3iinserinedrtingtdirection A arsd aremevingdjrentioni B oppésitsf torthe

i nsulator 7. Thus, the first contact part 3 can be exchanged., Referring to
Fi gs. 3 andnagrting dilestion iAc al Theoinsetingrdinemtion Acanditheyranacing direpliPre B8 ment
of this invention will be_ described. The. insulator 7&1{1hd h(a substrate 11

i 11 ust r at edigRictedy arsowsin kigae [ the first, the second, and the third receiving ,

portions 75, 77, and 79, the first contact part 3, the second contacting portion 53
of the second contact part 5, and the terminal pbrtion 55 of the second contact
part 5 except a terminal end 55a thereof are received. The terminal end 55a of
the terminal portion 55 extends out of the first surface 71 of the insulator 7.
Between the first and the second surfaces 71 and 73 of the insulator 7,
the first receiving portion 75 has a long dimension in the inserting and the
removing directions A and B, i.e., in the vertical direction in Fig. 2. The second
receiving portion 77 is located above the first receiving portion 75 and
communicates with the first receiving portion 75. The second receiving portion

77 is adapted to receive the operating portion 35. The third receiving portion 79

is located below the first receiving portion 75 and communicates with the first




substantially simlar in structure to those of the first enbodi nent
described in conjunction with Figs. 1 and 2. Therefore, those simlar parts
are depicted by like reference nunerals and description thereof will be
omtted. As illustrated in Figs. 3 and 4, the contact 102 has a first
contact part 103 renovably held by the iésulator 7 and a second cont act
part 105 held by the insulator 7. Thus, the contact 102 is divided into the
first contact part 103 and the second contact part 105 separate from each
ot her and iredewirdupditipnt¥él.d by the insulator 7. The first contact part 103
is held by the insulator 7 so as to be independent|ly renovable fromthe
i nsul ator 7. Eachltig insulaten 7 is pravidedwitls aswihdowqartien 8paneneddn aavritigals i s
formed by press-punching a conductive plate to obtain a long strip-like
Conduct i ve Gt WAl HG AFEos 48 s opkeUBaRe 33mialahe JrslsoniarngiRarkion Hie
first haoldin

ol S_f’ or 7 X 1336@?&‘?%%?%? w%ﬁ%rfﬁéﬁgaéﬁf%ﬁgéﬁgfq%? The,

t 1 FRg . riEaey |
por t %b”%ﬁﬁ%@ﬁﬁ iteR o ot RS ELRE ROk o5 0n, act Thg porton
por nexten . T cor i
portion 133, The PAEFrSd8EEERM Frkn 78] BRSEHORIng SortBR A1, e 468" B0 1 08
to be brougdyntadtig SEHbAGS, Whi thé sPARE potiore3 778t tHEOArePEoMALL a0l srBown) .

The second contact” part 105 has a second hol ding portion 151 held by
placed. The operating portion 35 of the first contact part 3 extends into the
second receiving portion 77.

In the first receiving portion 75, the second holding portion 51 and the
second contacting portion 53 of the second contact part 5 are placed. The third
receiving portion 79 receives the terminal portion 85 except the terminal end 55a.
As described above, the terminal end 55a of the terminal portion 55 extends
from the third receiving portion 79 out of the first surface 71 of the insuiator 7.

Most part of the first contacting portion 33 of the first contact part 3 in the
longitudinal direction is fixed to the insulator 7 with the one surface 33a of the
first contacting portion 33 exposed to the window portion 85. The window
portion 85 is adapted to receive the mating contact to bring the mating contact
into contact with the one surface 33a of the first contacting portion 33.

The outer wall 83 forming the first receiving portion 75 has an inner wall
surface provided with a pair of guide grooves 87 extending in the vertical
direction along one wall surface 75a of the first receiving portion 75 and
arranged in parallel to each other. The first holding portion 31 is engaged with
the guide grooves 87. The guide grooves 87 serve to guide the first contact
part 3 in the inserting direction A or the removing direction B. The first receiving
portion 75 has the other wall surface 75b faced to the one wall surface 75a.

The second holding portion 51 and the second contacting portion &3 of the

second contact part 5 are placed on the other surface 75b in contact therewith.




the insulator 7, a second contacting portion (local contacting portion) 153
extending fromone end of the second holding portion 151, a term nal
portion 155 extending fromthe other end of the second hol ding portion 151
to the outside of the insulator 7, and a spring portion 157 bent from an
extending end of the second contacting pbrtion 153 and extending to face
the second hol ding portion 151. The spring portion 157 has one surface 157a
near its end. The one surface 157a faces the first contacting portion 133
and i s brouglhe first cecaivingqiortion A5] the dpringt partion 87tofrtlge ficsticootact part 3rise
termnal portion 155 is bent fromthe second hol ding portion 151 to be
general | y peepghtdntouglastic hentacbwith the secend centagting partiondi3 ekihersecond a
direction substantially parallel to the second hol ding portion 151 and
opposi te t #oNfACt alohd hol di ng portion 151. Thus, a part of the second

hape in'a si do JREATSKHETRR A s GEHERICH 1 B viss RSB o por L on
curve in o RRRES i o2 o huBhatiing Bt AIHRER 7, JEARD Y e bofrl ™

di rection f . : | Qg j [ 4l cont act
W th the other2s AT E30S ISERAnRPa SR MA B (hOTslin ot S BOYORNG T 2
first receigdlft (ROf SHEWn)fermbdlinend SSH4tAItE™ 1 Mlusthfled i Flg. ROArH S&rvBOYd | On
131 and the second contacting portion 133 of the first Contact part 103 are
pl aced. Theosh@nahengsuiatdrizon 135 of the first contact part 103 is received
in the second receiving portion 77. In the first receiving portion 75, the
second hol di ng pdNenitoan ASsembling bpergiionrof the electnical S8noéctohé wikbend cont act
part 105 10 are placed. The third receiving portion 79 receives the

ternminal pdlescabed.5oAEhm threwgh bele Hia isdauned snthemsybstratel h4e regaivel 55a of
the term na ortion 1 extends fromthe third receivin ortiopn_79 out of
the first §h‘?E%[Bﬂnqllenf?gﬁﬂé’}ﬁ??stﬂ"@ﬂ'lﬁrppﬂm%g% Oggﬁ S‘?ﬁoﬁdh‘gorﬁfl?tﬁarg%nt acting
ortion 133 of .t LI nt .pant ! | Lt udi L rection i

1? i xe:j to tﬁ%sqrp%{]ﬁat[ﬂlgﬁépr&ﬁg ﬁjﬂ‘%hggrg e i{ﬁn%ftgggltn%ggag?? %t#gﬂ'?ﬂrgﬁh@ont Iacti In;
ortion 133,RiHP 1 i F8 J 7. In
!tohe first }ecel v?ﬁgs %@Pt%:f%dn g%mgaégr%gg'g%f?gﬁﬁfw %Pﬁ%ﬂ%ﬁgg@tﬂg _

contact parkrol@h Hole ARgUIht into elastic contact with the first contacting
portion 133 of the first contact part 103. Next, an assenbling operation of

the el ectrical cdameesdgondlddhtactqertb igreceividieinthe dirst aeaiithdithienteowivihg be
described. At first, the second contact part 105 is received in the first

and t he seqontonseé2andv@ pitheiinsigatos 7doderfixashd Thetesfterpthentermnimalleador 7.
Thereafter, the termnal end 155a of the termnal portion 155 is inserted
into the tHh5awRfithe ternipal pertion isis sgidered agdLorgeg apendusiiveadgmby t he

19051 ot BTl FooeR eGPy e Bukbivichbiel iy B
i oot i on AORHE Dorton SY difBUdroherDRE! Howifhdtdlh i aduy insBfeltRE || 19
direction Qhé‘EBE'Snr% F@C&thgaoeﬁmwwélhe hidef@%owﬁyev ih e fskptingcont act

part 103 presses the spri portion 157 towards the second hol di"ng portion

151. It is divekctiéh Adsepiciaing the dpberating pbrivhdsdownwartl PrHe fikbcentathe
spring portion 157 is located in the guide grooves 87. The first contacting
portion 13%airs3 fsofuctber poewsearahd moived én trenimisedingt ditgctiontfhalohg tise guidg
portion 157. Wen the first contact part 103 is pressed downward to a

pr edet er ni rgsaoyrRssBE.i ot this time, ther springeperntion ¥y igdefcedrinteghefiret receiwingnol di ng
portion 131 is butted to the stoppers 87a @yormed i.n the, %u:%ﬂe F%r ooves 87
and the fi POMiHAP X8t Fnplastigloncs. | mresificaty. the sPHRG REct4hiS:
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event, the siehsﬁa cﬁﬂf%cﬂﬁg P%?ﬁ‘%" %§3 is renoved fromthe insulator 7 by

pulling up e operatin Ion 135 in the renoving direction B. |nstead,

a new first cont agheRid fikP3ohtct pARS /A doWHkANID aholiMgSposhigANge | S

carried out.
the first receiving portion 75, the first holding portion 31 is butted to a pair of




In the first and the second enbodi ments, the substrate 11 is described as a
connection object. Alternatively, the connection object my be a cable

i nstead of the substrate 11. Thus, this invention is also applicable to an
el ectrical connector for soldering and connecting a cable to the term nal
end 55a or 155a of the termnal portion 85 or 155. As descri bed above, in
each of the electrical connectors 1 and 100, each of the first contact
parts 3 and 103 is renovably held by the insulator 7 and received in the
first receistoppersd@ia fonmed.in The gefder grooves BE grukthielfirst cantectgpdrt/3 éxchange
the first contact part 3 or 103 having a defect such as corrosion or

cont ani nat i evemeddrarabeinrg Bxtheipgessasedownwardont act part 3 or 103 with a
new first contact part, the first contact part 3 or 103 having a defect is

L e o T r o ot act a3 of 409 3 TS VLIS RO 0,01
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assenbl i Ng iABSAEd irf8 the firs? rb¥Ting DorioN WERf ke inbulABr B! €Thid,aRk fRgnnect or
conprising a contact which has a main contacting portion to be connected to

a conduct i veontatt paet 8 cahdsd exichrgetier m nal portion to be connected to a
connection object, and an insulator holding the contact, wherein: said
contact is divi dddefening to Figss andd,zarn elpatricaheomnmaptsni @0 aecordingoatt i ng
portion and a second contact part having said term nal portion, at |east
one of sai dsgaangterabedingand of dis ivendinnd vl bpslassribedi ng a spring portion to

be The insulator 7 and the substrate 11 illustrated in Figs. 3 and 4 are

substantially similar in structure to those of the first embodiment described in
conjunction with Figs. 1 and 2. Therefore, those similar parts are depicted by
like reference numerals and description thereof will be omitted.

As illustrated in Figs. 3 and 4, the contact 102 has a first contact part 103
removably held by the insulator 7 and a second contact part 105 held by the
insulator 7.

Thus, the contact 102 is divided into the first contact part 103 and the
second contact part 105 separate from each other and individually held by the
insulator 7. The first contact part 103 is held by the insulator 7 so as to be
independently removable from the insulator 7.

Each of the first and the second contact parts 103 and 105 is formed by
press-punching a conductive plate to obtain a long strip-like conductive plate and
then bending the strip-like conductive plate.

The first contact part 103 has a first holding portion 131 held by the
insulator 7, a first contacting portion (main contacting portion) 133 extending

from one end of the first holding portion 131, and an operating portion 135

extending from an extending end of the first contacting portion 133 and bent to




brought into elastic contact wth the other; said first contact part being
hel d by said insulator to be independently renpovable. 2. An electrical
connector according to claim1, wherein said first contact part is held by
said insulator so as to be inserted and renoved in an inserting direction
and a renoving direction opposite to theSinserting direction; said

I nsul ator having a first receiving portion receiving said first contact

part and said second contact part except said term nal portion; said first
cont act parhe Substaptiallygenpgndictilardo the fickt cgniseting @ortien d3dy sai d i nsul at or
in said receivingrportion, sai d hol ding portion having one end connected to
said mai n contact h@ﬁmppntaﬁ:.tmgpomreﬂg@ms@ae%Fﬂf@c adaptediageto claim
2, wherein said second contact part has a second hoJ din ortion held b
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portion being faced to the other surface of said
outside of the insulator 7, and a spring portion 157 bent from an extending end of
the second contacting portion 153 and extending to face the second holding
portion 151.

The spring portion 157 has one surface 157a near its end. The one
surface 157a faces the first contacting portion 133 and is brought into contact
with the first contacting portion 133. The terminal portion 155 is bent from the
second holding portion 151 to be generally perpendicuiar thereto in a side view
and further extends in a direction substantially parallel to the second holding
portion 151 and opposite to the second holding portion 151. Thus, a part of the
second contact part 105 except the spring portion 157 has a generally crank-like
shape in a side view.

The second holding portion 151 and the spring portion 157 are
connected to each other at a portion having a generally U-shaped curve in a side
view. The spring portion 157 has an elastic force in a direction away from the
second holding portion 151 and is kept in contact with the other surface 133b of
the first contacting portion 133.

In the first receiving portion 75 of the insulator 7, the first holding portion
131 and the second contacting portion 133 of the first contact part 103 are
placed. The operating portion 135 of the first contact part 103 is received in the

second receiving portion 77. In the first receiving portion 75, the second

holding portion 151 and the spring portion 157 of the second contact part 105




mai n contacting portion opposite to the one surface, said insulator having
a wi ndow portion forned in an outer wall thereof and faced to the one
surface of said nmain contacting portion, said w ndow portion being opened
so as to bring said mating contact into contact with the one surface of
said main contacting portion; said w ndad®& portion comrunicating with said
first receiving portion. 5. An electrical connector according to claiml,
wherein said spring portion extends fromthe other end of said first

hol di ng pordre phadenl. f atte thivd retéigingsportian @ Sakceived thetatminaitpestiomd dgor t i on.
6. An electrical connector according to claim1, wherein said sprin

porti on extexedpt its tenmimal endhtrSasnd heftegmingl epd dbdaritiae teymivaknastion g55ace

said | ocal contacting portion. 7. An electrical, connector orgding to
claim1, wexends samdheithisd r?%@ﬂQiW&'%%é iOHHOLHLe é{Sb%Hfg@%%&@ﬂ“? ormed on
its inner wall surface and adapted to be engaged with said first holding
portion to QEH@© t/ne novement of said first contact part in said inserting
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recei vi ng por sard first receiving portion en said first

contact palhe g ciitactindObohion 188%xposed 18 théWhirkloa bortionl sTrmRAlintthe
according to claim 1, erein said first contact part has an operating
portion bengsfla@n7an Igthe fiekt ngceivilg gortien @5 tenspringt partiomd 5Sgaftthen in a
direction intersecting an extending direction of said main contacting
por t : on. 1GecAndaoatactipaat 1@bisterought intcelagtia gontact with ihe firstisentaatingai d
I nsul at or

portion 133 of the first contact part 103.

Next, an assembling operation of the electrical connector 100 according
to the second embodiment will be described. At first, the second contact part
105 is received in the first and the second receiving portions 75 and 79 and fixed
to the insulator 7. Thereafter, the terminal end 155a of the terminal portion 155
is inserted into the through 11a of the substrate 11 and soldered and connected
by the solder 95. Then, the first contact part 103 with the first holding portion
131 directed forward is inserted from the second receiving portion 77 into the
guide grooves 87. By moving the operating portion 135 in the inserting
direction A, the first contact part 103 is forced downward in the inserting direction
A along the guide grooves 87. At this time, the first contact part 103 presses
the spring portion 157 towards the second holding portion 151. It is noted here
that, in a natural state, an end portion of the spring portion 157 is located in the
guide grooves 87. The first contacting portion 133 is forced downward in
frictional contact with the spring portion 157. When the first contact part 103 is
pressed downward to a predetermined position in the first receiving portion 75,
the first holding portion 131 is butted to the stoppers 87a formed in the guide

grooves 87 and the first contact part 103 is inhibited from being further pressed.




has a second receiving portion receiving said operating portion, said
second 14 receiving portion communicating with said first receiving
portion. 11. An electrical connector according to claim1l1, wherein said
insulator has a third receiving portion receiving said term nal portion,
said third receiving portion comuni catillg with said first receiving
portion, said termnal portion extending fromsaid third receiving portion
to the outside of said insulator
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received in the first receiving portion 75. Therefore, it is possible to easily
exchange the first contact part 3 or 103 having a defect such as corrosion or
contamination.
in order to exchange the first contact part 3 or 103 with a new first
contact part, the first contact part 3 or 103 having a defect is removed from the
insulator 7. Then, by moving the operating portion 35 or 135 of the new first
contact part 3 or 103 in the inserting direction A to force the first contact part 3 or
103 downward in the inserting direction A along the guide grooves 87, exchange
is carried out.
Therefore, it is possible to easily achieve a positional accuracy at a
contacting portion between the first contacting portion 3 or 103 and the second

contacting portion 5 or 105 after assembling and to improve a workability in

assembling operation.
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1. An electrical connector comprising a contact which has a main

contacting portion to be connected to a conductive mating contact and a terminal

portion to be connected to a connection object, and an insulator holding the

contact, wherein:

said contact is divided into a first contact part having said main
contacting portion and a second contact part having said terminal portion, at
least one of said first and said second contact parts having a spring portion to be
brought into elastic contact with the other,;

said first contact part being held by said insulator to be independently
removable.

2. An electrical connector according to claim 1, wherein said first
contact part is held by said insulator so as to be inserted and removed in an
inserting direction and a removing direction opposite to the inserting direction;

said insulator having a first receiving portion receiving said first contact
part and said second contact part except said terminal portion;

said first contact part further having a first holding portion held by said
insulator in said receiving portion, said holding portion having one end
connected to said main contacting portion.

3. An electrical connector according to claim 2, wherein said second
contact part has a second holding portion held by said insulator in said first
receiving portion, and a local contacting portion extending from one end of said
second holding portion and faced to said main contacting portion, said second
holding portion having the other end connected to said terminal portion.

4. An electrical connector according to claim 1, wherein said main
contacting portion and said local contacting portion face each other in said first

receiving portion, said main contacting portion having one surface as a contact
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said mating contact into contact with the one surface of said main contacting

portion;

said window portion communicating with said first receiving portion.

5. An electrical connector according to claim 1, wherein said spring
portion extends from the other end of said first holding portion to face the other
surface of said main contacting portion.

6. An electrical connector according to claim 1, wherein said spring
portion extends from the other end of said second holding portion to face said
local contacting portion.

7. An electrical connector according to claim 1, wherein said first
receiving portion has a guide groove formed on its inner wall surface and
adapted to be engaged with said first holding portion to guide the movement of
said first contact part in said inserting direction and said removing direction.

8. An electrical connector according to claim 7, wherein said guide
groove is provided with a stopper for inhibiting the movement of said first contact
part inserted into said first receiving portion and moved in said first receiving
portion when said first contact part reaches a holding position.

9. An electrical connector according to claim 1, wherein said first
contact part has an operating portion bent from an extending end of said main
contacting portion in a direction intersecting an extending direction of said main
contacting portion.

10. An electrical connector according to claim 9, wherein said insulator

has a second receiving portion receiving said operating portion, said second
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