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Specification Contact Assembly, Method for Manufacturing Contact
Assembly, and Electrical Connector 5 TECHNICAL FIELD [0001] The
present invention relates to a contact assembly comprising an inner
housing and a 10 plurality of contacts a method for manufacturing this
contact assembly, and an electriegff ¢ EHR8ctor comprising this contact

assembly. BACKGROUND ART 15 [0002] In recent years, mini SD cards
ContagjHiehegrelsudsios eddstufrer Shadeosos b smbly, wtidagrieh capnector

have been used in electronic devices such as portable telephones,
telephones, portable audi(m&%migital assistance), gaming
devices, cameras, and 20 information terminal devices. With such mini SD

tards, because the external shape is small compared to SD cards, in
order to connect a mini SD card to a socket for an SD card, a card adaptor

is FBRyDTFSEN WRER IR ERRIENY LR ARMIR 1R FRYY SPIBARINS ARSIk and 2
pluralih afrsoniaqthy MEHIAY e8RS BRI RIS e EonAgedy S5 tHE !
Conﬂegwwa%flan%*%a?atméiﬁtw card adaptor shown in FIGS. 21A
through 23 (see JP2005-242448A), for 30 example, has been known in
the past as a card adaptor%%ﬁiﬁ&gét%%cting a small card such
as a mini SD card to a socket for a large card. FIGS. 21A and 21B show a

[0002¢ 5 nventional example of a card adaptor; FIG. 21A is a plan view, and
FIG. 21B is a front view. Flg ‘t‘fﬁ plan Vi w a state in which %\P
cdﬁaeﬁa%%aﬁbwl PLEHAY lewp memory
cards L NG HE oMttt s 5}7%?9'“{85 aﬁ thsac p%% 6 FRIRE G, fglephiones,
pOﬁa%taaB%?aé’PﬁdﬁﬁtW &S BRI ﬁé‘m% Rttticted #oit 2 B0ntact
informalian i Pﬁﬁ?‘lslng a plurality of contacts 105 and an inner housing

1 4that holdst urality of contacts ?tln aralle to each thegD q
e é% Fidre g@é %%tp LB FOIBRRSAh(& oD cards,

in or asm <ehibl fth Fﬁ’S %e‘i% AN ““* dgl
w ic%g?ﬁg %Eﬁ Ctﬁ/f ?e‘&}t}é} ?nsgf (EZaa rea%h e the
mini APHSES %ﬁrgfasgﬁcs ac?tr 4r2 PoEi4hat contacts one of

O003tCe conductor pads of a small card C such as a mini SD card, and a
rminal part 105b that is connected to a socket for a 45 large card; such a

L R
exam W1 nt'l as as a (51 ii ec‘ang Cfl 51 all card
|0n Pr%&%) % r{éjn gar E 1(1: a %oneenttonai

a%r Lk
such g 9 réll
exam spalr;t ar Cﬁag lfﬁé tﬁe Pél’a Itg o\?/con?[acts % né Ihon vzew FIG. 22 is

apafh‘é g 55 |1s st 1S t(r)lrrlrrt]egrb dnown in Eé 23 I£IG %3

plan ‘fh‘t‘é“éon s(sé:t}nrb?c 18(% |s¥lpa§e%f §:1 t‘ﬁ’ r‘ﬁlower case 103 and fastened

{OOOAfE place as shown in FIG. 22. Finally, the upper case 102 is placed over
tne lower

[0001

The card adaptor 101 shown in FIGS. 21A through 23 is constructed from a contact
assembly 106 comprising a plurality of contacts 105 and an inner housing 104 that holds the
plurality of contacts 105 in parallel to each other, and an upper case 102 and a lower case 103
that accommodate this contact assembly 106, Furthermore, the contact assembly 106 1s
formed by insert-molding. Moreover, as is shown in FIGS. 22 and 23, each of the contacts
105 comprises an elastic contact part 105a that contacts one of the conductor pads of a small
card C such as a mini SD card, and a terminal part 105b that is connected to a socket for a
large card; such a contact 105 is formed by stamping and forming a metal plate. In addition,
a card insertion slot 107 into which the small card C is inserted is formed in the front end
portion (lower end portion in FIG. 21A) of the card adaptor 101,

[0005]
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5 case 103 as shown in FIG. 21 A, and a plurality of fusion parts 102a

provided on the upper case 102 are fusion-bonded by ultrasonic welding

or the like. As a result, a card adaptor 101 is completed. [0006] 10 In this

card adaptor 101, however, because the contact assembly 106 is formed

byn itsertsambdingf; thimnald fafapesformingcthisansestmolding omprising the
pluralaggrapbicateds 30 Ihatl therensreh qurabiemdn thatthie meanufastoringdosty as
showbecbhies higheturtheronore, asastifdoormphg dhenitreloheusing 107 4sd
fasteneeljuigactoapehioxm inB8&rt-ablding, lyutte tgsherwitke d dargey sladdkagetislower
case lGiecsimmnon held€leeieyd indheptooltityg;ftieatingdhe proablenvokdiffictityupper
case D vesinsteldoiiaid [GO0ThMoreondd ithe cant&keprasauraagainsidhdaptor 101
is congistid. contact parts 105a by means of the 20 conductive pads provided

on the small card C is dependent upon the gap for the insertion of the
[0006§mall card C between the elastic contact parts 105a and the upper surface

of the lower case 103 that faces these elastic contact parts 105a; if this

gap isitarge, dtvepconitatt ipresserehisasimealhcandiidchesgahis 30talt, ibvened by
inserteantdicigpressikdeds parfemhog drdtinglystinis léue ssarppdiceamntred this dape is a
probl@han dppthpnate: aluenindie irsertanblding hoewencdaectintiie forming the
inner testsictio 25 oé¢headoid)dertoweretase 103 hat faces théletakstigecomtaicige
rate cparts 105dcamhot the noahufactereo sitruliartdeusly dsibithét itigidiffisultsgection.

control the gap between the elastic contact parts 105a and the upper
f0007qurface of the lower case 103 at an appropriate value. Therefore,

variance tends to be generated in the contact pressure against the elastic

covitaet partbel @basbynmeans afthestdbndiativecpadst provdéd obytheans of the
condisimad waldpy gdathat thererisl bc30i dangdpitratetiie: plectricalc dmnidetiosertion of
the srhgtwesh(etsmall tbard S and thetcprdsadEptond Ok warmetitiece of the lower
case staldistiees prepeelys0008]a@5pMealifhild, the gard dagptohshovaripressure i3
small RIS 2dearad R5i(sdk R 20042526527%); fdar exatmslerdmdalgosbweessary to
contridnidvereas d@nothpprreramplaioka barbeadsgtemfodiognhestineg adsmalithcanedtriction
of thesmoldathe lewrirSBseafd thah BockdidetaatiargentrtchdrikE.(24 szt be
manu§plodeédiperspectivly, viehavitanciibedoventionbihexgampidvofea dagdlastic
contagidegiterl SiG:2b e auprerspattieciidw lsionbased Shatact apenvyeate value.
Theretogethersvith Eidwer lsagmetd {000 d) T srid rdsporROUSsHEWH SHIFIGtact
parts 2458 ko nsrosteldfeorandysiuvalitydsfrsontdedsop0Bs wikdhven¢ases 0B vitkeh!s a
dangesdbshbscdietesaheophacility btcerracts 206 lirctné thiedohapa drrd®iohithl
cannghegestontsied podate press-fitted, an upper case 202 that is fastened to

the lower case 203, and a write protection tab 204. Furthermore, each of
[000&%he contacts 206 comprises a securing part 206a that is press-fitted into a

press-fitting groove 203a in the lower case 203, an elastic contact part

20¢bamabir phsitisied! imntarduessad Glodva2embin thre IBWEP EaSa OB, for
exampive i eloreriskrorsntustiva g e onal s matl Cafe dsptasHensrimeaang a small
card fighresy mid aReteninial GO Pt ROGJar ¢eTsoditionéd ingiexploded perspective
view tHrothehsi 208 It thsapnerdasezD3anthat(s 22 sonhpechregitseayiew
showsscke0foRA Taegd edrkeMeradiep laearddnsertion slot 205 into which a

small card is inserted is formed in the front end portion (left end portion in
[000%G. 24) of the card

The card adaptor 201 shown in FIG. 24 1s constructed from a plurality of contacts 206,
a lower case 203 which accommodates the plurality of contacts 206 in the interior and in
which these contacts 206 are press-fitted, an upper case 202 that is fastened to the lower case
203, and a write protection tab 204. Furthermore, each of the contacts 206 comprises a
securing part 206a that is press-fitted into a press-fitting groove 203a in the lower case 203,
an elastic contact part 206b that is positioned 1n a recessed groove 203b in the lower case 203
and that contacts a conductive pad of a small card (not shown in the figures), and a terminal
part 206¢ that is positioned inside a through-hole 203c in the lower case 203 and that 1s
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adaptor 201. 5 [0010] In the assembly of this card adaptor 201, as is

shown in FIG. 25, a contact member 210 is first manufactured by

stamping and forming a metal plate, with this contact member 210 being

formed by connecting adjacent contacts 206 to each other by means of
connelitdng al Sbpieces 20 gnchepnnegiingetne dakingspiecesi20dandia caicien small
card 12Dédpedriednsieti danhediing cpiecesiadBelext thetsecurifigpasiso2Oaacald
adaptdheqlurality of contacts 206 are respectively press- fitted into the

press-fitting grooves 203a in the lower case 203 from above, the elastic
ro010¢ontact 15 parts 206b of the contacts 206 are respectively positioned in

the recessed grooves 203b in the lower case 203, and the terminal parts

206 chefaientiintaltaiz 0bratelapapectivaly pesidionadF Idside, theontact member
210 isthireughrdies: 203yt thevl owverCasmi (i3 hived, theclinkinghiiecas209ember
210 beirg: duiitedispasate dhezadjacent coniact @06 feach edeh othesaand theing
pieceCOFMeadiogrpieces: 208 alld e b iacesparated theanasried 20Y fieansthé dinldaging
piecegat@Bes 209. 20 [0011] Finally, the upper case 202 is placed over the lower

case 203, and a plurality of fusion parts (not shown in the figures)

providedorethe npper case 20 2hans fridiondiandedt toZibre 25 ioyart cabepress-
fitted 203 thy plrastnieyeldingsQOthellikibe Asvarresd @8 dasch atlaptpth2@laisic contact
parts 20fbpletee cdntithelioss; @smallebrddsiinsedad fronetheahptdmserdobb in the
lowerslate205 nitheHsoatrend portidicefdhdeanhadaptos 10 riepeard thepreatrioned
insideathd thewgntuki i padstferivedran shet undéksydackndithesmeall¢arde cut to
separrespeciiyalyrmake coniact fivith ¢heheldsticarohtiact partst @6 30sditBare cut to
separandiideraticoAtacforOtidronkiapvescarid press these elastic contact parts

206b downward. [0012] 35 In this card adaptor 201, because the plurality
[0011f contacts 206 are designed to be press-fitted in the lower case 203,

there is no need for insert-molding, and the mold is simple, so that the

mBmafhcturing postcart iz lopkeratioMotbeovew diesati3e3insel t piokdiny i fusion
parts (ot secpiréd fibénaiis N @protddmrofhdiffiquatyciseRd I esinfisetectiond 4Dto the
fowerDISCLUD B RE GFNEHEEINMVEN THON {0043} Howeverathedaiowiiy 1s completed.

problem has been encountered in the card adaptor 201 shown 45 in

FIGgh2dmne 258 aeificallysthedsouritiy parts 2@sacofdhe Pbinalifyedfont end
porticcorfisivts 206G daptoedpédtively thressifitted TheocthepressHidintpgredvesthe
underg@3zcinothiddomet case 1203 ftorel nboike, candatioviprabs 4lashg dintatiamos 206b
of thethrakei dednintppartd @ 06mighiie: sam e eessthbeskireletion winpreissing 3000
downgagadnst the elastic contact parts 206b of the respective contacts 206 by

means of the 3 conductive pads of the small card. Therefore, the variance
[0012h the press-fitting positions of the securing parts 206a in the press-fitting

direction causes variance to be generated easily in the pressing force

adaitiss thedeldapiccahtabrpats OGhIofl e rEepaetivelobrtgcteszo6bip be
presshgemen dlethncosderctiVe pads sihesshimiroasditiacliineadphacnold is simple,
so thapthgsurey B thatevest witbeHeBecedd dtapeor2PEcsionin IrFIGS! iRy iangt
requirzg, ther eleowipsd Pormelctichdoévadhetiiesisnalpeaed.

DISCLOSURE OF THE INVENTION

[0013]

However, the following problem has been encountered in the card adaptor 201 shown
in FIGS. 24 and 25:

Specifically, the securing parts 206a of the plurality of contacts 206 are respectively
press-fitted into the press-fitting grooves 203a in the lower case 203 from above, and the
press-fitting direction of these securing parts 206a 1s the same as the direction of pressing
against the elastic contact parts 206b of the respective contacts 206 by means of the
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and card adaptor 201 is still not established properly in some instances.
[0014] 10 Accordingly, the present invention was devised in light of these
problems; it is an object of the present invention to provide a contact
assembly in which variance tends not to be generated in the pressing
conduf@reepagainstherelastieicontaaifpartshefihiesontacis byesaans©pdligons of the
securif@giing contaet tharisesucihas the-conduative padsnot aorealtanted. easil} in the
pressitipEfeepaClinpressdatik vaathadbiprsmastufattu iRgifis oniapicasseailyneans
of the @badant Rlegtical toBRacivE A Camphishag dns aqitachiassemblyevd0nH] the
card aiA@rdemtossolve thearebienasdesatibettabruwe cthawpiniabt@ssantyahll card
and cdcdaimaptis a020scoiNtact assehabbd gosperising @ plunaliinedscontacts having
elastic contact parts that respectively contact mating contact parts, and
[0014%nN inner housing that holds the plurality of contacts, wherein the plurality
of contacts are secured to the inner housing by press-fitting a contact
megobeiifthat isefprosest as, amisiegiakvnitdayiinkingdhe@itipabitiends; it is an
objectcsmtactsd@tdahe aibenbymeans abliakingdeartsy in thisidchnarihatsiaginnat to
be gerdirgetian perpesdiautarde 40625 Wirettion obpressingagairsiditacddastiteans of
the maOiachpattsby means oftbenthating padiadtpantd] @nd (ke ieshectinact
pressugenianshaceise panatedhyiautting theainkisgnsrisdoetwedscthieslespaetive
compiésintadis. {ORh6] asmughermore, the electrical connector of Claim 2
comprises the contact assembly according to Claim 1 and an outer
[0015housing that accommodates this contact assembly. Moreover, the
method for manufacturing a contact assembly of Claim 3 comprises a 35
stepood pressefittinig: pedntact daembead fadbiehts:fosmed asanbigtegfakimit is a
contadyyadekitdyacophprading of donthict e fe @ast Othemigyeaeansoofaun kings plaets
resped@indlinavhistt thetirespedtivepoontacishave: elastitrgomtadtopdrtadipddrality of
contagtontdetenatingpbontagtqiaris)aict sardrmentedusitig in@r dicesti@rby press-fitting a
contaqernpeticic(tlar te fhierditection mtprdssing adaiksizthe elastic cofitact pasts each
other by meanfofithegnatitg icohtachpahts)sangdia stépeoficuttiergeihbdinking the
directparts betywweenthenke sppeetivedd@contgetssdf thecpne sg-flttedatmgtacttact parts,
and thmermerivi0RiiTide the epatactidssemiolg didClaiomg piives priradity dfe respective
contagentacts are secured to the inner 45 housing by press-fitting a contact
member (that is formed as an integral unit by linking the plurality of
[0016¢ontacts to each other by means of linking parts) in the inner housing in a
direction perpendicular to the direction of pressing against the elastic
cdntdbtparts, biyemkanscabtthecriating Contadt panysi Teheforetaevessdfthly
accorgrests f{ttmo dositiomsoof ¢thkorespe ttheiccontaicaterthin thet press4ditiihg
direction, variance is not likely to be generated in the 50 pressing force
agdinsoties Blastietbohfachparttiofitmezrespettive somizEsts byl amansoofprises a
step offiredstfittiingacontsict penhddwcthes fomadtasressukerfcoordinghkiitds
pluralgssistetacprovidenodentactassenfiipitiat panseskdblisthalethdcapective
contagigrimectitarircpetiyheedat thenmeitingiogntastagarstand themesgestiveg in a
directemnpacpsnfigrthe tntre dhedausefthe somagaastdheoiiassinovitiehpar thhy means
of theinsdrogrotdiagy, piies naottaistsinoplestting thel misimgfaettiiregveost bandspective
contafbwerdt. INorebived, ®isecamsaivsert-molding is not required, there is no

problem of difficulty in the resin selection.
[0017]

In the contact assembly of Claim 1, the plurality of contacts are secured to the inner
housing by press-fitting a contact member (that is formed as an integral unit by linking the
plurality of contacts to each other by means of linking parts) in the mnner housing in a
direction perpendicular to the direction of pressing against the elastic contact parts by means
of the mating contact parts. Therefore, even if the press-fitting positions of the respective
contacts vary in the press-fitting direction, variance is not likely to be generated in the
pressing force against the elastic contact parts of the respective contacts by means of the
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[0018] In addition, the plurality of contacts are secured to the inner

housing by press-fitting 10 in this inner housing a contact member that is

formed as an integral unit by linking the plurality of contacts to each other

by means of linking parts, and the respective contacts are separated by
matin€UBingthaMakiag patts bawasndhetespectivg aptacis pdRATRII S iNRle a
contadNAAFAAIING RHOCRIBI AR FRPHHISLEOMAHAAY BLASEItWHERDBontact
parts Andiviey &Qﬂ%@nﬁ&@@ﬁﬁ&ﬁ@r@?@é&ﬁl@@tlﬁ H&M%&ﬁ%m-&}% formed
by inst¥QARAFHENBEMIEs Recapse 1he slesticat-connectdspidalalimaered. Moreover,

becauSOMRIEERH IR SANIRCT A5aeM PRI RGEAHINGER &laini frand @M OMSEsin selection.
housing that accommodates this contact 20 assembly, it is possible to

[op18provide an electrical connector comprising a contact assembly that does
not cause variance to be generated easily in the pressing force against

the elastisCoRtant R LPLINe FeSRRIVECANAHS IRV NBANS QIR ress-fitting
in thisNBNG 6XMACE Baftsct BorbihensORtasnBAESSMen@arHDOARIV BEeoN e he
pluraitieoneshodiiab anuiacirng s o Btastiassambly lGlain @docliden@cts are
separtRILOTcpreas-ittingiagopiashmembantwhichds\ounadoas amdntageakpmnit
manu R ARG cBIY R Y Otieantacts dengactiathe iy meanz wiHiNkAG R8sl ontacts
are préfidfindyhighthelvasnaetive.30centacts have elastic contact parts that

contact mating contact parts) in an inner housing in a direction

[oo19perpendicular to the direction of pressing against the elastic contact parts

by means of the mating contact parts. Therefore, even if the press-fitting

PEsitaRsRkEhBJLSRE Chiy elceantaict S A 4R dNE Riass-fitiingiciediiaidngact
assem@ONtRCHAESEMPGan banmanuiaetueed Hy Whichcoahianeetés not ikelycto
assenBygRNEHAEthiIB thprassingdereaapainstiier elasiic saptact patisaefedibly that
does HbEKRSPEGHVE ROPRLBEISRYrMQRES D) thelpatingieertact pakisst ®e émike contact
parts 60MHaePeRsSWIeodcadeitiosathisimethae naclugdasta stepi ef nress-ng:t
pressifethis inner housing a contact member which is formed as an integral unit

by linking a plurality of contacts to each other by means of linking parts
[0020&and in which the respective contacts have elastic contact parts that

contact mating contact parts, and a step of cutting the linking parts

belweernthaliespectivécaniactadidithepiassdideditontaCianembetudes a
step oApeardingly theomanufeetbang.piokesseardessimplified! compatadiaa
pluraligse touthichttheaihdividual, coedacts firg pig partiltad Separatetiidndhiective
contaimav & elasingcBiRiE b s SEGRIGTIQM O d tntR AMIING Sn 45 002L}ing in a
directhdfserpAnaing: 13 shdw dinceteatricalrecsnmne ator conhprédangdbentantpats by means
of theaasenbiyobtheapse SEnt dfventon With:pissst Atiheing stplan ofieive, ranskctive
conta&tiGrally heingradyolit wievd® fleSa 2énand ABealtdwdhebelectniclctured in which
variaeensectdite HGE fAnarndeliBn withpFdGin2AobeingantefttsidRviewomack parts of
the refp&tiz B dosingtanyundensidBthientGSn3#canadtsSB. shawlibewoataptessure. In
additiagsambhgtivithifd@d 8 beipgpplasi fuieny andiFiGe8Bobeimgactrantvieywber
whiclbi F& Bied Asandi diBeshlowuithey condact asiseatiolyodfcbiESts34 @ndl dBenvbithmeans
of linkKa. pdAbeidgn which the respective contacts have elastic contact parts that contact
mating contact parts, and a step of cutting the linking parts between the respective contacts of
the press-fitted contact member. Accordingly, the manufacturing process can be simplified
compared to a case in which the individual contacts are press-fitted separately in the inner
housing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIGS. 1A and 1B show an electrical connector comprising the contact assembly of the
present invention, with FIG. 1A being a plan view, and FIG. 1B being a front view;
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a left side view, and FIG. 4B being a sectional view along line 4B-4B in
FIG. 3A; FIGS. 5A and 5B show the inner housing, with FIG. 5A being a.
plan view, and FIG. 5B being a front view; FIGS. 6A, 6B, 6C and 6D show
the inner housing of FIG. 5A, with FIG. 6A being a 10 left side view, FIG.

6B10RINgR.5aCORRLVIEN alena dine BRRILFIFEEA Kiad 68 ReimaeG. 24
being 386HANA view, alRnBrine B Gefife Uh ldeaMtaNEW|G. 6D being a rear view;
FIGGE IS RRANSISTSios Virw s ibenesbRousingrobF G, (ikiGSIBA RN and
FIG. #Brhathegamact member in which a plurality of contacts are
cenaecied jaeashigihanbydinkingRaxtsiand fared 83aNIRREHAIITLAA being
a left WD LG, 81 PeinaiB bdnRlanadgvhaind K1Go8BIheiIng afrontywiewArIGS.
and 9B shovthe.comastiiaember of ka3 18A08:88; WithRlewdhnd FIG.
3R beﬂﬁé@%@nﬂ!&i@e view, and FIG. 9B being a rear view; FIG. 10 is a plan
viey;sf 8.5tate ovhicha plutalit picP ARG MENPRLS 58 Hled ® @ being a
left si@aNiBk, 20 1655p didkA 20d i dBShW e fpoekessin® WIthG1GAl FAGDeMNGeing a
sectioBdPMARWISWn BNHFIC.cd 1B IIeiNg A left side \iBWemiEScd2hiand 12B
shawy. thes hase:havsing: sithiile inkeAmReIRgLPIRIGYIeW, and FIG. 12B
beingsa §roahyiew s d6 $hd 2BnthdBrnethd3k show theibase/hausing @ are
connelct&dSo 226 ek A BBt et 2md 36rheingk adafirsigdel view WHIBFIBRA being a
plan RGN Sidevigw, angdiRliew13C being a rear view; FIG. 14A, 14B
ardd4© shew sheshasa nossingOhbGS: J2A@RIRILBidEh kit HKA 9A being
a left DR g asestional Wwa b aleng fine Ldd-14A in FIG. 12A, FIG. 14B being a
seqi@nal KigWlalonginealdBe34 B ch 5p1L2Ai Rod dolttact 4eelBing e linked to
a carrg@ctional view along line 14C-14C in FIG.12A,; 30 FIG. 15 is an underside
vieyGsf thezhasel hpusing afdFlGoil2i-hlG §ithBA@NH! b 6Bishawiihe tavemnd FIG.
11B Heausingawitie Flewv:16A being a plan view, and FIG. 16B being a front
vigYG 1G85, 47A1 75 Bhand Ay ka shiewidhe couerihousing béinGpldibAandind
FIG. 188bwith FanthiAbeing a left side view, FIG. 17B being a right side
vievG sind £ G B 46 heinglate dreiews; hdks e B 55N 1ndasids view oG,
13A ibe caveh RaysigvoFHIG 1 18A: S difA dOBe v 95 ANTGL IB G heMgthecar view;
Cavey. hausingrohid GA: thivaid 848 hoiftink kb F1GA haingadsexsionah FIG. 14A
beingvigwcalonine 2A=1R InMAIGI A8 & 128 bEiag BiBastinnalsadgunal view
alongdlaagd 4iRel 48 Bn 196 in FAGarlBF KIGL A 0ke Ipging ecsectionalwidwmalonrgl Hae 1 4C in
FIG. 19€-19C in FIG. 18, and FIG. 19D being a sectional view along line
1961 9B inanl GndbBsi 4O S 20 bandha 0B ighofblite $ppassembly in
wirikhSthes gontaate@ssiembiid s sneumsesintg thiehllase honsiamgwithianlGew, and
FIG. 208 heingdrplarnvidew, and FIG. 20B being a sectional view along line
20898 TA F1GB 2041 FiGS 02/ 1he ande?2 hdh shgwithExonventinhabB, with FIG.
17A examplefofidecaikdvadd@tdrBviibikd @ ri2htAideingra pldrFidew 7 GrietriG. rear view;
21BMheifdgsafrantstigde 46 22 o ecplanivieyodfFadGtateain which a
cariast asaeniity i9€asteneiDiclatovkecwasdicdkk@eg2d HGlanAview 16B, with
FIG. shawirigdheeontadt dsseahtaly togethar Withia ERGd; 1B GIQ418aeing a sectional
view ekplgdied peispeBtivd’ew Bffdaothr bomgentionalrexampleiofgloard 9C-19C in
FIG. 18, and FIG. 19D being a sectional view along line 19D-19D n FIG. 18;
FIGS. 20A and 20B show the subassembly in which the contact assembly is mounted
0 the base housing, with FIG. 20A being a plan view, and FIG. 20B being a sectional view
along line 20B-20B in F1G. 20A;
FIGS. 21A and 21B show the conventional example of a card adaptor, with FIG. 21A
being a plan view, and FIG. 21B being a front view;
FIG. 22 is a plan view of a state in which a contact assembly 1s fastened to a lower
case;
FIG. 23 is a plan view showing the contact assembly together with a card;
FIG. 24 is an exploded perspective view of another conventional example of a card
adaptor, and
FIG 25 is a perspective view showing a contact member together with a lower case.
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adaptor; and 50 FIG 25 is a perspective view showing a contact member

together with a lower case. 6 Explanation of Symbols [0022] 5 1:

Electrical connector 2: Contact assembly 3: Outer housing 10: Inner

housing 10 20: Contact member 211-2 1 x: Contacts 26a-26n: Linking

parts 23: Elastic contact parts 30: Base housing 15 40: Cover housing
ExplaBEST MORHBFAPR CARRYING OUT THE INVENTION [0023] 20 Next,

an embodiment of the present invention will be described with reference to
[oo22the figures. FIGS. 1A and IB show an electrical connector comprising the
contact assembly of the present invention; FIG. IA is a plan view, and
FIG. IB igjadont vigweElpS. 2A and 2B show the electrical connector of
FIGS. IAc@ﬂgh&Béﬁé@b%A is a left side view, and FIG. 2B is 25 an
3. undersidguigWeldieS. 3A and 3B show the contact assembly; FIG. 3Ais a
10;  plan viewhRRtofdfag 3B is a front view. FIGS. 4A and 4B show the contact
20  assembly o kGRemeand 3B; FIG. 4A is a left side view, and FIG. 4B is
21,-2 B sectionala¢iryg along line 4B-4B in FIG. 3A. [0024] 30 The electrical
26a-268Nnectendkshowdn FIGS. IA, 1B, 2A and 2B is used as a card adaptor
23. for connggiing acsimallieard such as a mini SD card (not shown in the
30: figures) ®ag BOGKaLTor a large card (not shown in the figures), and
40: comprisgsthe igantagt assembly 2 shown in FIGS. 3A, 3B, 4A and 4B and

an outer housing 3 that accommodates this contact 35 assembly 2 and

that consisgrgfianhass:nauring\BRans @ caverhousing ¥ 110825] Here,

the contact assembly 2 comprises a plurality of contacts 21 i through 21 x
[0023(eight 40 contacts in the present embodiment), an inner housing 10 that

fastens these contacts 21 i through 21 x in parallel to each other, and a

hoakspngnb3dindk 5f BA prdhBishawidheings bausing) Witk raAdenade to the
figureplapIGew, AaadHS shBrsa efsonicdewnfdG S 6AnBBiIGGIRNchHlacsAmsnibe; of
the prif¥ees iNOLSIG; FIG. 6A is agkft side viewr14d HiGs GBrisiavsactianalview and 28
show ahengeling AB«6B doxdr of IHAS- G 643 is3a BBGtionak\destt aldagikine &G-BIT5. 2B is
an uniiersi€z. \Béy ama(FN G A bhis 3Bretarw g cbit€a o7 asantlndaiGideaviewpddtRéew, and
FIG. 3m8ra fieusiigwf FIGSS5AA [DQPEB show the contact assembly of FIGS. 3A and 3B;
FIG. 4A 18 a left side view, and FIG. 4B is a sectional view along line 4B-4B in F1G. 3A.

b

[0024]

The electrical connector 1 shown in FIGS. 1A, 1B, 2A and 2B is used as a card
adaptor for connecting a small card such as a mini SD card (not shown in the figures) to a
socket for a large card (not shown in the figures), and comprises the contact assembly 2
shown in FIGS. 3A, 3B, 4A and 4B and an outer housing 3 that accommodates this contact
assembly 2 and that consists of a base housing 30 and a cover housing 40.

[0025]

Here, the contact assembiy 2 comprises a plurality of contacts 21, through 215 (eight
contacts in the present embodiment), an inner housing 10 that fastens these contacts 21,
through 215 1n parallel to each other, and a hook spring 127.

FIGS. 5A and 5B show the inner housing; FIG. 5A is a plan view, and FIG. 5B 1s a
front view. FIGS. 6A, 6B, 6C and 6D show the inner housing; FIG. 6A is a left side view,
FIG. 6B is a sectional view along line 6B-6B in FIG. 5A, FIG. 6C is a sectional view along
line 6C-6C in FIG. SA, and F1G. 6D is a rear view. FI1G. 7 1s an underside view of the inner
housing of FIG. 5A.

[0026]
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50 7 The inner housing 10 is formed in a substantially rectangular shape

by molding an insulating resin, and comprises a contact securing part 11

that extends in the direction of width (left-right direction in FIG. 5A) as

shown in FIGS. 3A through 6D. A plurality of contact press-fitting holes 12

foFlthenpee ssxfittigg Pastd PReboear i sBA) i theqplagality SfaBcontactding an
insulathmooeim248itoohe press-fittsdcare dommen 4 sihglexendnnhis chreiomn of
width$eduright diacttidn FhielfespetivehoomaetpreSs3fittthphaicd 2 apbifohtyeet
contapigaesth8ttippdobyridcdothhprasortdotfasten iy part 1G, Shdabtterduretive of
contadoridarthrearinaldtdibeqtioss ditthé aerftacted esuringzparew in(ihithecyedicgluring
part 1dirddgonsieFi@: GmyadopfeoRi|tmyrimdemiiara feftsidlecnalha uppritsurface of the
contagXrstudsnia the Idnendd:dicedtiontie forovidbdearnané deficend poviioror abe
securidgeetioh! dinwititivasfitiab Gorriaet sebilingAart 11, and a right side wall 15

that protrudes in the forward direction more than the left side wall 14 is
{0027provided on 15 the right end portion in the direction of width of the contact

securing part 11. Moreover, a bottom wall 13 that extends in the forward

difectisrmpaonties frostvert of thas lefesitiandle Davemd diaciovéspipraded on
the lefyordmosipfatetbs thedtinarohoudihel thiscprovitseconthedbitbrandarfide side
wall 14ftiie pontedtssechinfgrpart tirerfere reofiesbposhededugienolB 162 wiarvided on
the righissdspariroughtie theevepicel idibtidriterbatpokepringg press-fipigover, a
bottootell 8kt extendssiinthsd ROy fofviet e n rnaie i dctidrehet that et widavall
14 andahthe pierssbiittingoon thelhorlpeifgadrarngdimsdmeviied en Sideatam
surfacepbihhedniner rousgPro. 1A abditon lasiveddinbr paghdmdether tBskERHSN
throughefokwaedirehavarti dirdiameokomned mesprotruslimgenmanhdresietes in the
forwayghpesrver ategfahiznethaide wedl fa aunawHileing seeonbopbspring 127 are
formeghinubleibledeobathat pasbesnprdaghing te Jerediignetioidia satmetmthat
extenghdnvightsidalanay orHEaeet Hdaswrsl 10228 U Aere caWe g Per
surfagsegt thrpleiagiestanidd 4n HeXobHEd ¥ eegvst et eemosh Ve biRghpappsses
througly st extsabidiinopen srdbightcirgdioiedridta welloin bt rrarthagsing 10.
Furthespperels iy eliengarorhid i ébshaansivaetibn lravm e i giewtiang welding
part Iftathiepeandiciuisde Suste! Beehirn.rghtasive dan nzst 3adops srierdsinghe
forwaggrdeaBraRbAIEEIAtat: FABTSHAP ih RUPHEKIA AN SIdBRtARIET argtace of this
right gigavedtdd to each other by linking parts and formed as an integral unit;

FIG. 8Ais a plan view, and FIG. 8B is a front view. FIGS. 9A and 9B
[0028how the contact member of FIGS. 8A 35 and 8B; FIG. 9A is a left side

view, and FIG. 9B is a rear view. FIG. 10 is a plan view of a_state in which

a Blrali orobBatighehsatechreckad i G el Rltso] CORHYM9B
connegipfvara oSN NG PARSISN SRMmiety, ardteses! Priid et siya plan
view. it F16038] i1p it igrowl Fr R 4 Y3 oSy he pramtnemesheidlCs. 8A
and 881 Flis, Sigis 8 1eftconisprieds I Ees MR g peat 5 thak 6 plads #itag iriew of a
state thavBishia GRELYiRG AL IRE A HEG iy A1t Tish eldStic Lbiaky 11B
show dhghogliatiagidits Forvird amIRE R e of this prlelssifttin Wart 22,

a linking part 24 that extends from the rear end of the press-fitting part 22,
[002%nd a terminal part 45 25 that is provided at the rear end of the linking part

24. Moreover, a sée@parate terminal part 25a is connected via a

sh%ﬁl%ﬁléﬁwg)g’rf bY0-the FepiifraP |95 rapiaskin LdhiatE £6s comprises a

press-fitting part 22 that is press-fitted in the contact securing part 11 of the inner housing 10,
an elastic contact part 23 that extends forward from the front end of the press-fitting part 22, a
linking part 24 that extends from the rear end of the press-fitting part 22, and a terminal part
25 that is provided at the rear end of the linking part 24, Moreover, a separate terminal part
25a is connected via a short-circuit part 25b to the terminal part 25 of the sixth contact 21
from the left (seventh terminal part from the left including this separate terminal part 25a).
This separate terminal part 25a is disposed between the terminal part 25 of the third contact
215 from the left and the terminal part 25 of the fourth contact 21,4 from the left. Asis shown
in FIG. 9(A), each elastic contact part 23 has a contact part that extends forward {rom the

-
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from the left (seventh terminal part from the left including this separate

terminal part 25a). This separate terminal part 25a is disposed between

the terminal part 25 of the third contact 213 from the left and the terminal

part 25 of the fourth contact 214 from the left. As is shown 50 in FIG. 9(A),
front eadaif elagticssdntagt part’23:hdssdleontactadairitthatiextenads! formardsfram, so
that orthef Shironhéndief thdpressHittngtperp@22sancig dbencthyedpetouatace of a
small dowswdrdscomveXSEhapne, sotibattbneofttve pondlctivépan syimatinge
conducontgetdpact)priovidenbn thetauppetisthfaseoicbpemall derdhducHuas dastic
contaanpariS Dicare contasiseipislcpntichpannincaddition winérsdidgethe contact parts
are dispbmuhdotiveapddsthrespautive iyt imakengeitaes Withdthedsottatb pantg othgerminal -
parts preiuigd anelasiic S Tonthkogpantst 281 hhehednthectivet ped s pusietitiel qonieict
respecpiartly gpwactl{soiiHat dhel comtartgarts Zirewisptatwdraivendiwitpaiel Sa.

press-fitting parts 22 as fixed ends. Furthermore, the terminal parts
[0030provided on a socket for a large card with which the electrical connector 1

mates respectively contact the individual terminal parts 25 and the

séparatectethrihabpan 28al 2001{d080pdMuretvepitharibbkspring mezliglate, and
is profotadedithyastarmpirgcng: forrhiny b andtafiplatendnddis provsidiedngipara 1272 at
the regueneddobking paiiG27bl At thé frdht dhd pirsdsalvespiittihg/pastr1osralisted,
rearwiihe frear dadrastshowhinhPiG Springpaerd-it@idindept8Js i dnphe inpgahousing
10. Figthressfittd; abveshioviroeiom 126 rorrimelthe rodkgpartg préesarrgward
convenokng foxmedtbitkeHeviitiherchusitnpt sbowarthdrmbesrehid ninvddrvetingone
side epeetof 27bsm40renatiibietieh ditrythe dsdoiteherancsinaldihtompesestapae
functign@fidfddived witmaltegohit (not shown in the figures) that is formed in one

side edge of the small card inserted into the electrical connector 1, thus
[0031possessing the function of holding the small card. 20 [0031 ] Next, a

method for manufacturing the contact assembly 2 will be described with:

refereneengstIGr BANGREGANS B asant Ot 25 Eirdlyal pliliditylefctseetith
referenveritbBIS 203 that Bré AinkBdutd darrier C are prepared as shown in FIG.

10. This state is formed by stamping and forming a metal plate.

Fliitseraitvealins a5 shivwhmieRics Bahah@redikedder spre Copaefepared as
showmrieilerd 0] thesirRingpisee by srinearand Spiaie2a MREPIAE I dfrERgrmore,
as is shpviking Glede\2adf thenswebri Bintastazt mewheihdBOMReitnkiadiniesg 24 of
the fingy, comnivkingl pARR 62 Iehchie hervaEueee 5 HPfHbeettshtastast 2 feofipm the
left anpEinkel Bn@ tHesiing plecazhths tRensetlopti contAcho IDstienntineAbedTom the
left anghéhprikeldnsy PAeRRIHGT HrasoBd sREEE thE MKy fiets Daksfthea linking
part 288cdrlieeoRtatt P IAGR8 ?é*f@éﬁlaetfféommgtﬁ?é 27108t the ifdirend the
linkingopigset M flsnihiFb Jertagie2inked e riking [pHitDbE 2 RS RAGredthe
Furthgrirpig. phedenbire pteee thiraldbaEEiDIT REh thd if Bisdahensbihs stpagye
termipgh iRk ﬁ@%ﬁ@ﬁ%ﬂ%@ﬁ%@%@&ﬁ ddeanitheadrminbljsaitigbeontact
215 frgmmletiifored itsce 8 sisarina! e Sapat e tdiiingIa£osa
Moregygriifkednbing pifanghaktbsirieresves mBqmidisglgier shedimradmigre 24
of thecomak conadt gy kst e ks piadB'onedrihe bt LEnieRasits
termipg) paiha Ta et dhpiRERIRY AaThRinGTAR DBr ARanRE Sdpiaitethe tptiqss linked by
a linkingpog2 4@ d imaddHah Al p AR seRe 16 RTITICOHALR 590 4rbm sEarthg et and
the linkipg PP AB ORI P68, T ddemiohe 1RE ﬁmhg;ﬁéa’eééw%%em 26h, and
the tefapipg eaFitaews b Hen rronstehAl ihadefimeedhod Sminal fi corhete fifth
contag Bl fivrirbedtiars ket by &l HKKGPEEr£OBhSWRtarly. the linking piece 24 of

the fifth contact 215 from the left andthe linking piece 24 of the sixth contact 21¢ from the
left are linked by a linking part 26], and the terminal part 25 of the fifth contact 215 from the
left and the terminal part 25 of the sixth contact 21¢ from the left are linked by a linking part
26k. Likewise, the linking piece 24 of the sixth contact 215 from the left and the linking
piece 24 of the seventh contact 215 from the left are linked by a linking part 261, and the
terminal part 25 of the sixth contact 214 from the left and the terminal part 25 of the seventh
contact 21 from the left are linked by a linking part 26m. Moreover, the linking piece 24 of
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the terminal part 25 of the fourth contact 214 from the left and the terminal
part 25 of the fifth contact 215 from the left are linked by a linking part 26i.
Similarly, the linking piece 24 of the fifth contact 215 from the left and the
linking piece 24 of the sixth contact 216 from the 45 left are linked by a
the sevinkingopartt2h|; Ao the tefminbihpdrt @b ©hibe: ot ontact2h Sdromt the from
the leflefteindk tlebtesrtimahpant2%oof thimsidhchantaat 26 fiom ihés|&ftraed Hnked
integrdynaidinkingpapiu2oky lakewise; ¢2e |imking ke @dhofcthesixtin contaetent
embo@iGfrpheitheliekicdnd ¢hehlinkingypieca:24ngf phessevetittvegnfact 24 fromore,
each cthedeaftaredkeEd bjoantinkinghpattad6 hitandh & aemiinaleddry 2G0pting and
formirgidhneortplet 2 16feonedtiedeft anchthebterdtinalipaceti2b tkthe savenh H0
connechnigit 2l T 7irohatthentefttaradirkednby mtirking gers&omd Mateovar, flven the left
and thinkingpigceddetththasebinttheontact &% Tifeamthelefiradd thehertking)
contagpiztef@hofithie ighthheontaet 271 8 fromethedgftcare?liokeat byrmdinkithg pantinal
part 226AthEhgse eihotvototddt firemibder RO mfbrivenimsat, intbgal:weit,ingthithe 27d
that clucalityheftconiadtp21 2 ftvdugheRhils (eighttContiots ihdheipresentcarrier C.
embodiment) being linked to each other by the linking parts 26a through
[0032P6n. Furthermore, 5 each contact member 20 is formed in the shape of a
lead frame formed by stamping and forming a metal plate. Then, each
conrtetcomenfiber @Grisclinkecbto thé datriere Uiy d tcdrnecting Piegec@Fdtted in
the inthahcasingdts the dewvinal ppape 28 ofithecsdeotidecomtadt (Rt frg methestafte
elasticamhthe pai@3Oyancannettimgcpiebe @fbrtdt Corimectothe tenminal paded on
the upbrotitiiethifdheontatr 2113 frormttie leftveard thedarndro®) hicormedtinginner
housigidée 27 chihakennheotsshfttergpass O path2 Sesptheveaverht cdhtaota i 2 1s
are présopfittied 1efo Andairdacamiersditang loboniietiny piecet2ndinthaf cdimedscause
the cotitectermmnad @iyt 25 ofthg @ighthcomzct R isnizd® ithe defeciin theepsardierlar to
the di€cti@0BRpESsNedzonet ditkésontactaiepaiie 33 2¢ tharayeflitikedatontheontact
parts, eaeriof GdppresBtfitteganitihe inhide eusiclgvt Gimtactiretiidmnough 215 vary in the
press-figipenidicttiantt. the wihedvonof pressing dyaitismnheasfastidcaritiseande
gener@8doy the amesohth® sergaotivehsadss(imating GaracsE pari ) previesty opontacts
21, thtegpplrbsuviaees of tthe satalcandatepainstie fonhed-ditectipisioin the
Accondnglyf thes prssibledagingyite alpciisctasemhey preduditiay parsy 2 thobiieper
electried peotivet cortacrsaththraggls 2eneciparte predhefiteprintocthentasitadt
througlr@ds-fitting holes 12 in the inner housing 10. Thus, because the contact
member 20 is press-fitted in the inner housing 10 in a direction
[0033perpendicular to the direction of pressing against the elastic contact parts
23 by means of the mating contact parts, even if the press-fitting positions
offtrehesspsetithe sontlsesi2echivoigin 2MBaaileirethecthre ssfitiiig2 L1 through
215 argiredidon (. eheimnise Horwagd ve dimaat eirdeti oeohviaranerd istp srlikekptgnee in
the arpeupbdevrdfatadirn tivsi prerdin dgsfordeculysmaee el dhsstivesntacyiskirgay the
resin; dhepriess pasEvecco M ot cahigup e 58 BlehdanBad thbtisawapective contacts
21, theowehct lparrs! tlos haldweccoinathmeadonds dsoramgysd idpoeaiBleterause the
technigrsyiascs eanvatdingsemphyv2righieH Chn srimevedRes propehcametgf welding,
the pasHimiB ROPCHERNSE M HE PRING eoPidt BArth Bt nEl respectve Hsnanas
housipg | Ghgdayghr2ug RO obs BT EletRerndray (B8Rt d YoeHidifestastic contact
parts $hidh teetrespdciveeointacisRhetRfblighesstStEne Weldeanss tasiset0 n a
directisLBtRgerdICHBVEVEE dHiectisehplduies iRy WA tRe arigriea et 39HRe 3 by
meangmdhnrER W eRe TS SR TBRG RISUHRIRAE BsHtrdIaNa BikuRtesherated in
the stigagiinpohehEing shs; resersforecrifiaiice id jerehatdy aaditysrhehd g gsyinth can

also bpeHeiaeeg- the ddivostvethptals to Increase the positional precision of the
respective contacts 21, through 215 secured to the inner housing 10, and to increase the

positional precision of the elastic contact parts 23 as a result.

[0034]
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21, through 21s, and this holding strength also tends to be weakened.

Moreover, because the technique based on welding causes variance to

be generated easily in the amount of welding, the positional precision of

the respective contacts 21, through 218 secured to the inner 40 housing

1Wlisdowe restltinginpisecp bl @moofa 164 pesitionalqpreaisite ofrtfe C from the
contaelasticheodlacharta23oimaanttabey if thenedntacignpernida2brisigh 26n between
the indikegsafittectdnt el inherbidingd Glin autdisecpornpaipersheciartothects 21,
throughretfiofsof predsitig aaihsy thtcelastis 2bnthatphresl 2@:igit meanssof the
presermatibgdiortattpagtsmesintthépneseticesibo ditrant cvenvarkdnde s\ and 3B.

generated in the strength for holding the respective contacts 21, through
{003521s, and this holding strength can 45 also be enhanced. In addition, it is

possible to increase the positional precision of the respective contacts 21,

thfbugh2h8 secaneditd tdaramertrqusingtlfandttotinZiedseube 21 are formed
as an jpositidnalipbedisiop biithe elastic @batact tharts:RB @ gatseXulthf00834 B0 and the
presert@Mbedintbet carinéatingt piedgs K dithrgLgh 22 dnare but soSéparatedhrct
membeatiemGivirainttherespataet meambier220tanddh fHe lcortédot eletmber 2t thets 23
that clinkicigheartsRgathitecugh 26 b ivwegrothetindivicuahlcogtpets 264 dhoghon
betwe2il Sharediadwclictoisepatateithe go e ctivbecpractst2d tottwougn@ k8 2As
Accordiresylththe plufadityrofecomtastsc2d pthsought R18 ¢eightedontactsénitivereh the
indiviprebemttecnbdthinbeot)hi2! attaghresh i0tthe inpartubusingalioras showngitd.

FIGS. 3A and 313. [0035] Thus, in the present embodiment, the plurality
[0036¢f contacts 21 i through 218 are formed 10 as an integral unit by being

linked to each other by the linking parts 26a through 26n, and the present

effibodimehtinuugts Astepoinyé83-fittihg ime¢hbdnneg hBugingobOictissembly
2 is coopteet] nfembem0dnbadiick nserespaldinvg isortantse@daithnghgmangacture of
the et themkstitc dontedidpatis@®:, that domeanthetmatingesbenadepadised.
Moreav, dsteypofmattingotdelinking: partssata theorighngmobletwebdifheulty in the
selectindividbalrepntietorninthtoeigh 18 efitlgel Press-fitted contact member 20.

15 Accordingly, the manufacturing process can be simplified compared to
[00374 case in which the individual contacts 21, through 218 are press-fitted

separately in the inner housing 10. [0036] 20 Then, by fastening the hook

sprifeg 1027 enid ihardvotisimgseotreneo itdet EsSantbijan yeevomildide. 128 is
a fronfFyrtheriiére, Ivekalide inddrGribliintisbast heesssariiheldranofabilief 1G.
13A iph thié vontacrasdombhp 25 thechiclidesy simipaddn@tHe marufictiinig ¢3S,
14A, ¢4R bedrédtcbay MerewedrobeeaasEliiSert Moltth§2B.Hdthddessaryectional
view theig g6 phoblemmof Wifictdty iih&' Bete fieriionthsipssmofes Formlihg-He in
FIG. idderanddSing116: 25 [BO87#IGSY aimahac b shdwithElGadéholiking;> is an
undersids. vion 46 diplasadewsiand 81928 4sardiigi view. FIGS. 13A. 13B

and 13C show the base housing of FIGS. 12A and 12B; FIG. 30 13Ais a
[0038kft side view, FIG. 13B is a right side view, and FIG. 13C is a rear view.

FIGS. 14A, 14B and 14C show the base housing of FIGS. 12A and 12B;

FI&helmaedeusoaivh tatrailnioaleie thnong heysias 1onformed 1a8 s
substgntiabiticpelrvianraibapdipe MABNA BIMEIG IR E@nd | @ inaes fogsing
accoIBROHGHARVIRWRIdNGTipreUmoratnig rranng AR 215 s o7 mgdduigetially in
the ceptsa) gpm@b@s@ﬁwggmﬁlgﬁ EiAs A $roygl-hels 32 with which the platform part 13

of the inner housing 10 mates is formed in the bottom wall of this inner housing
accommodating space 31. Furthermore, a card insertion slot 33 that opens on the front side is
formed to the front of the inner housing accommodating space 31, and the upper portions of
the inner housing accommodating space 31 and card insertion slot 33 are open. Moreover, a
carrying stand part 34 on which the linking pieces 24 and terminal parts 25 of the plurality of
contacts 21, through 21 secured to the inner housing 10 are carried is provided to the rear
side of the inner housing accommodating space 31. A plurality of partition walls 35, through
355 that divide between adjacent terminal parts of the terminal parts 25 of the respective
contacts 21; through 215 and the separate terminal part 25a are provided in the area near the

I
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35 [0038] The base housing 30 that partly makes up the outer housing 3 is
formed in a substantially rectangular shape by molding an insulating
resin, and an inner housing 40 accommodating space 31 for
accommodating the inner housing 10 is formed substantially in the central
rear efi®pigncASSRWEainyH G sthAdpAttBroughdibiteod 2awitht which dhehplasfarrad into
the firpagbdi3hadifie honer hivusingidfentatesdg formerhiscdwdotiahdyalaofdifised into
the setidndrpoeusiRg cadesimnsodatifg sedde 3ptofrutihermaieseoaatd sertionall of
the in5t9th33siRAtaopansmodathe: fspntesidetis bieernedstadhe frbnttbétherinnahird post
througloHsing aceammedatingsspace dilheled The ippep poitidnseidd thehinigr and
right $ieusing gecosimedatagapacesd] andearst insertiehlslot3dap8openisb that
extendMeangevernarcactying Singtpartadd onvwitiich fae iskingupieces 24 dndleft-right
directiefiminabpastsina pfdhadigralityref eotiacisp2i sihfiorgit 28 secuwad tet is
positithednnesdieasing 20taeeoarfiedrisoprdvidedddtteeieahwsisiepi thd ikeeise, two
weldih@ysingsadceohfiedatingspaice Bk Amplurdlityaof partitrect walse3bimed in a
protrititeughn3&Sthdicdipide hetweest ddjacenide wailhalf parisaot theterniinal
Furthpaitts % ofctimgqspestivebOegontbicis 2t idhragbhd2d8tand shve:kEparate 38¢
that etesndingl paric2badrecprovidetrinidbe, areaiiear phe 3Rh tear enchportianiaional
directthis fianryietistandrpadBid4sin3ddditian; & flist postdGatthdeis-fiteiddintotion, and a
welditizepfirst pashthroughdhale HGain thiereamen b ds g di0 a0 dansetondpostiding
mannatinthiat ipfittediifhte dfieisdasndpostgiifougitdalea bbuarbtforoneding atand part
34. Mhsotowding weddingrpart thim ottemavadl iofttihéeinmashhdiusingn and a welding part
380 tlatcamniedatingfspacel of thedrd skréiousinge30r Redthearporey ditthindapost & the
upperthudiaghdiole 8gatanit avidlothtiposishhougiddle 3i7bdEhtivespectively part 38p
that efoemidrintthifefi @ndliright sidelwallebdintg plth&Shabet kesitg80ie forward-
rearwividréioxe o o Weldinbiparts 38aimgdi@8bathat xtepokinstince of the front wall
that if@uwarchrdanvhedidirestiorvbihd aavdsheieny paud @8E3thatlexterdsoimstg 30.
FurthieftoighthaisectidmansforifediBsagprodifiding entmden orethé uprhe dsedfaveand
two vofldivezfrarts Waill that3i8v positiored to tiettefy side of e cdrddnseriersiotd in a
protn8Bngfitezase hiousimg30ubikenfise; twoyl@uweldingapaitscd 8k dmek3Basing 30.
Morethat extencbinitie fongardersedward3ditectioncara foianag drvaitp rotgditeg tab 4 is
formathamtter igrhtivel appel slitiade softresied Hidelwaldoichesbase dusosingré@ssed
part SPurtihierhore 2 anweddihopbiang 88hthert engegrdsvihdhehiefleighealicootiorion | mates
with aveldimgfpant 188y dhat iextendd in the idtwaelvelahd bivedionimgwelding
Furthpano8gh thhestendsdaiagimgonafodireatiomdden el dingepertee8in 38), 4 1s
forme3Bin, thadig8IsthareXtehthinbive lefesighBdirection, and a 15 welding part
38m that extends in the forward-rearward direction are formed in a
[003%rotruding manner on the upper surface of the base housing 30 in the
area around the carrying stand part 34. Moreover, a welding part 38n that
exiénls inArmdettBatcairdstioryerfbasweldit . pdrt. Bgonhatesteriad IAHG. 16B
is a fiipye foewardlesarivard dibeenion Hislfornibe soephottidhgimEnheltahaié 1 6B,
FIG. ipper suefhealofthe.right dide walrighthélbadevhoudihgB0.1q additonviaw. FIG.
18 is welditer pdet3sp olthsacertdrsiing ieliEa-ight diféetiorP and Bwellingd 19D
showphet@8qrtheusexeerids (rSthid foandrtbBreBuald dircatient mraksiavealgngline 19A-
19A prbifadifganhdp onathesuppdrsorfatieefithe fPoni Wain thil-is hddkioh¥d is a
sectiquaihéenyhliosiel et 104 inddiolSsioddd of ibbagetidigsirlg sy along line
19D-iheirHord 8three welding parts 38r, 38s, and 38t that extend in the
left-right direction and two welding parts 38u and 38v that extend in the
[004@brward-rearward direction are formed in a 25 protruding manner on the
upper surface of the carrying stand part 34 of the base housing 30.
Mdleovercairasissmhibaatag yetekeergis 399ohasamiio ana
rectapgiferplotection tabstisialby mest i sheitighe diake WallsoTaRE baseokbnsing
insul Md readditishi sate e atpbEntent psceeesgd on the base housing 30 and welded after
the contact assembly 2 is placed on the base housing 30, and to accommodate the contact
assembly 2 together with the base housing 30. As is shown in FIG. 18, this cover housing 40
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part 50 with which a mating locking member engages when the electrical

connector 1 mates with a socket for a large card is formed in the left side

wall of the base housing 30. 30 Furthermore, a tab accommodating part

39 for accommodating a write protection tab 4 is formed in the right side
is prowéddofiReboaseiDusinga3R-alGR30b 3B IrtGS with/ antiddBeshansthert recessed
part 4CoN&rJaouSIfig: FdadGAdsriagplantview! tiad és hbeBnis 1@ trontnvevdated in the
base hol(sihg B0AVHEABRO1éChshawsthe Goverdbousitg bidelnGsithoA@nMdaByer, a
pluralfti@f T A et adefisid e ariew? BIG rdsfBdsalsightvsid@ /iyt iandidG.phne a3 of the
pluralayedcyigw: F1G. thiSugianl yadersise diew of theteovéibhouging whEdGhe cover
housidBA0 FsIGSddOn, thOBaskX a1 rsliaw tde € duefr bousirgH 6t el Gt dbb A
securiapehakbRicbdésd 1A i a bepttitiahyvieps dlong hnet 1 9@ IQA im théGinkbig pieces
24 of e Btis @ seational Vielvalging linediBaiRBtid H Gieli@isEieudaE 38 avhen
the cosectionghyiewalosid diher 1RECH29ChindrhG 308 aneh . th IR isar Skietiof vk
contadti@wtadongpiner ct8ed Iarind Fl GuliB e {0048)] a4BuTdiecolepdibusing 46 thabsing
the tepaiibyl paskes up thepdutdithodsing 2:is Jor medugha reatanguladshapetthdiase
housisy BStahtialiitcouertapewiiy the ibasgdedusitig: Basbyrtasldingane iftstledingthe rear
side oferhin pasidis gesighelitodoe supeiindpased Linlheibisedousihg 80-dpdst
throughehade3attén the leontact dageiblyd 2 v pldcedsonithehbasditied sing t86 fourth
post tandgb-ackeainetate lihe cantact bosaksambhe2ipgetiemwith Hive bassng 30 are
formekliausihg 30veAhis shewh im FpGid 8 thisieover Houslidigid tA2 dsverdwidedg 40 is
providedsuistantiallyithe Centdal p patiore thekeiofavvitH @ ctiitadt seltukingepdfn, 460,
46p, Yegessedoparttdidnatiooviens, thelcintadtese chsingepestolf kof phedhheot welding
parts hga)SiRlg 28cad8dmidndated fo tidpbise hdwysiRg 38 Vvilenitbis Hovernd 38x that
are fohaoudiog t40 e swdlledito ihenlrasemtiodising 30ndvl orgmetiyedy phuealithaf the cover
housicgrtact ngeessedsparis 42 that lespecgtivély thverthelelastig ¢0miattppntsided
with 2Baef thet Hapturalithioh contactst2d nthrough:@i8cdchomehbdatedtnide38g, 38h,
381, 3BpsSholiingBddwhintthe toverd Moa gingddiig welted totthe bpge surface of the
base lhpusigg Bindhe foemachtodhkefrontysidetofithpacoitarbesabirimygdrousing 40 is
supermppesstdpdt Aiselhcaddig i, & pubbrimpart 48vitratppshds imtheolnkinge rear
end eggecdsh2 ot thepgditydkochtastse? intsioggh Blsaddedmriiodatechiusing 30
is prothéclasetousing 8@ duhen tthelesvechipasin 40isrweikdedrtonthedhsatace 51
for proiotising 30 is\providedtwihe peavisiderofhth & ft @ contasttasteidgspantering part
48. Ineckissen partdderforhiegridrs, @plutedityioh spéhingsadréoespositg thedob,
49¢, andrifidaiperts Roapethe ol tralitgldfrgopadets 72, rl foligh @td R7d formed in a
protratgmmodatedhe theebasesingusingsgermhadp theecoven hbigsiogAbassing 40 s
superigided tontiie baseheosisingB0 are formed to the rear side of this push-in

part 43. Moreover, a third post 45a that is fitted into the third post
[0041through-hole 37a in the base housing 30 and a fourth post 45b that is

fitted into the fourth 15 post through-hole 37b when the cover housing 40

is Nepermptsebionmhaubage s cg0iaré clovmeldoh wikteoleseribed with
referdioasingl 46 in/s, pEAMNIRS Manrdr. dndatfdkignotsd éelerHéusiagAang 208
show grgvidesg it & priialitihocwditing arb hetessnmisdrte dedaashouseg 464 20A
is a phpe/ I Bbl(UEPBL6 @, teronsky4st By ey 2ZABw.08nth £6% \Rére the

apexes of the plurality of welding parts 38a, 38b, 38c, 38d, 38e, 38n, 380,

39pr 83 38N BB s33LBBY, sBEWIRBW ] Ghd BBR1HAID G arentohsistbdrthe the
methgrhdespidslig B in a protruding manner respectively enter when the cover

housing 40 is superimposed on the base housing 30. The cover housing
[004240 is also provided with a base seat part 47 which is contacted by the

apexes of the welding parts 38f, 38g, 38h,
Next, the contact assembly 2 is placed on the base housing 30 as shown in FIGS. 20A

and 20B. In this case, the inner housing 10 of the contact assembly 2 ts accommodated in the
inner housing accommodating space 31 in the base housing 30 while performing positioning
by inserting the first post 36a of the base housing 30 into the first post through-hole 16a in the
inner housing 10, and inserting the second post 36b into the second post through-hole 16b.
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38i, 38j, 38k, 381, and 38m that are formed in a protruding manner on the

upper surface of the base housing 30 in the area around the carrying

stand part 34 when this cover housing 40 is 25 superimposed on the base

housing 30. Furthermore, a covering part 48 that covers the rear end
Then, eagpiafiha pasa hepgiagnae-wbesibe CavenkedsingAd isweldet-taghehole 32
in the lbaseHusing BAnis theavidedomitearrehs b adgegf thialbse sedépartice of
the indef- IM@I@QVEY barbinelirgthakrfacrmivine prenantingdhadexnssebigseitipihced on
the baik pravided atthdilgficopeicpartioniatbihis goyatingspsithd Ssieaildittontacts 21,
throudhe CoMet theusing.Adiishiaided nithavegitiogipartitecessadpartd 49a,.34 of the
base HRIN3%49¢anditogbeteithe-apeies afttheinelgingspartsekZanhZbparts and
separatd Gerafgal pa-fonnackiregp qeotetding sednneahonithelinnef hotisngwldls 35,
througBspectively enter when this cover housing 40 is superimposed on the

base housing 30. [0041] 35 Next, a method for manufacturing an
[0043¢lectrical connector 1 will be described with reference to FIGS. IA, 1B,

2A, 2B, 3A, 3B, and I6A through 20B. FIGS. 20A and 20B show a

sulasseim biyrironhich:tha g afithet a3 pmbBiois mbseteditpdhie Basé the base
housi Y BSIRYIriéem2Q Achiss daptan veive anaFHGa 20816 @ sectiaralaisivealong

line 20B-20B in FIG. 20A. 40 First, the contact assembly 2 shown in FIGS.

3Aatict3bois, Manuwiastticedi uging dhevmeathod 3 eisoki bed akio Ve BG4} diposed
on thd\lext; ibesbcansact iasbénehiy 2lis pladed or fheobdsechoersing 3e:ak shiwed into
the thirdFl&Sth20Ahand20R. iintthid cadeytkieddvenhd usifgutth ebtd Gonitéckd into
the foasbgmklyhoischdadmibdatedpiosttieningérchousinoascarhedatirgpspacethe
base IBlisinthetbaBehousing BOcwhitehpesfopming positioniogedyrinbetiisg boesing 30,
the affirsispash3piuot tiyeobasédnoy pirg 38 antBlth2SierstJub SBthitig Bdwole8H628im 3 8r,
38s, ke BQijnser housing 18 dnd inséstingdle dechnd posti865 Intoaleotruding
mannseospdcpeshtiroerghendled b .ol BcThien,the platferthppat 43.0fdhelitmditcd, 46e,
46n, 4audifg 16cisi6aused 46t rdgte With tevihroudchdldh82oiritheusasedd. Moreover,
the apeausingB0waidihthpadaS 3Faceshf i Bases Rousthg 30 imd e are formed in a
protruifigerserfaceofhthepnenousiviy klbbecbmeicg planathdteemwhiled Wierarrying
stand thertcbhtact as skentlle 2¢g placdd ohtlthedvaséhsusirg 30y thiditvkinge apexes of
the wplérespdatith témindbpants 129 6fithedrespletiveccbntactg 29 1% tprotigding
mann2d 8:gndtine separate teeidingliparr@Sasadepplecéthoftihel Carnyithd Stahthe cover
housipart(84 of the base housing 30. Here, the spaces between adjacent

terminal parts of the terminal parts and separate terminal part 25a are
[0044kspectively divided by the plurality of partition walls 35, through 358. 10

[0043] Then, the ultrasonic welding of the first post 36a and second post

36 ef thelsabe dhpusitiy 30ddpatioprsed S thubthesteringaheiarér Housilging
parts 3@atthtihedhadtx ndusiny 80haB R e arblies thiel ogarnsusingadighovsmot the
innerihoEk3S. | UeAethitough it OB ideduperifiptsene tretbeybakeukngsitgahelbase
housithis asd, itherthirdsprest 454 o thheudovey rnisiigsend itk o imteonheodired in the
outer possimgdugindiolet 3y EomtHe baselvosising ondadvtrchfoutts goseabiisclectrical
connditted lintevhenfdlth. dasthtwoglyRthole@7pletiads positioning the cover

housing 40 with respect to the base housing 30. Then, when the cover
[004Housing 40 is superimposed on the base housing 30,

Furthermore, when the cover housing 40 is welded to the base housing 30, the contact
securing part recessed part 41 of the cover housing 40 covers the contact securing part 11 of
the inner housing 10. Moreover, the plurality of contact recessed parts 42 of the cover
housing 40 respectively cover the elastic contact parts 23 of the plurality of contacts 21,
through 21g. In addition, the push-in part 43 of the cover housing 40 pushes in the Iinking
pieces 24 of the plurality of contacts 21 through 215, so that the terminal parts 25 provided at
the rear ends of the linking pieces 24 are prevented from floating from the base housing 30.
Furthermore, the terminal parts 25 of the plurality of contacts 21, through 215 and the
separate terminal part 25a are exposed to the plurality of openings 44 in the cover housing 40

14



10

5

20

25

20 the apexes of the plurality of welding parts 38a, 38b, 38c, 38d, 38e,
38n, 380, 38p, 38q, 38r, 38s, 38t, 38u, 38v, 38w, and 38x that are formed
on the base housing 30 in a protruding manner respectively enter the
plurality of welding part recessed parts 46a, 46b, 46¢, 46d, 46e, 46n, 460,
as shohBPinAOT: 46N Y amidbt, itpbssAY f4P e anehitX pirtbecauaidnausingodQet for a
large MRreaMewhibe apekesRhthewelding Patss38l3Res IxteIBm3Bi Boks 25 and

separa®Sleraiish BB that arerierspestig 425 protruding manner on the upper
surface of the base housing 30 in the area around the carrying stand part

[004684 contact the base seat part 47 of the cover housing 40. In addition, the
apexes of the welding parts 17a, 17b, 17c, and 17d formed on the inner
hqusiag&6dal agreteudinghinanpediespRetively iantes Menweldingpaith the

sockef G6e530dParts 490t 4961 angk ¢ e olthecover shausinghit 3 [QaAHk

parts HnaltyethRdhird posidbasand ferutiapos] 45D 0t heconarhousingdQsthehus
establWelging: placisiaBadhreugin3dx@hthrikase helsiig 30nanctthatveldiogd
insertparisol 7a thiaughdyid0tthec3innend oiesidg did:are plraganayvelded: parts)
providBdisdasteningrtha-faoyer trusing 4R tortbecbase hovsing 3@ aactinoestact parts

23 of heusingid0:Asasasult, theoaghtact assemély? iBcacscainimadatadcin thiy

conneQtHE EMigSingk 3t constuigtachfion tihe hagechousing 30: and beverhbusing
40, and the electrical connector | shown in FIGS. IA through 2B is

[o047¢ompleted. 40 [0045] Furthermore, when the cover housing 40 is welded
to the base housing 30, the contact securing part recessed part 41 of the
coveehouding:dloCave rsciatdantacosdasringpactdibed dhevihnBbheusinthe

presediQnMareovemadand plurdlibyiot eaitadinese sseidvpaciss 42 ehtiva cavendBifications

can bdausing 40 respectively cover the elastic contact parts 23 of the plurality
of contacts 21, through 218. In addition, the push-in part 43 of the cover
hdusiag4( pushesindhediekibly pieceRé ot thepluratipy obcahtacha?tt
electritubtgn@18r $atbdtihectednitplpaits @mpeovidedsaiathearéan@énasaahitheSD

card thnkiogkeietes 24@reaptevented from floating from the base housing 30.
Furthermore, the terminal parts 25 of the plurality of contacts 21, through
218 and the 50 separate terminal part 25a are exposed to the plurality of
openings 44 in the cover housing 40 14 as shown in FIG. 1(A), making it
possible for the terminal parts provided on the socket for a large card with
which the electrical connector 1 mates to contact these terminal parts 25
and separate terminal part 25a via the openings 44. 5 [0046] The
electrical connector | that has been assembled in this manner mates with
the socket for a large card, and the terminal parts provided on this socket
contact the terminal parts 25 of the plurality of contacts 21 i through 21 Is
and the separate terminal part 25a, thus 10 establishing an electrical
connection. Meanwhile, a small card is inserted into the card insertion slot
33 in the electrical connector 1, and the conductive pads (mating contact
parts) provided on the upper surface of the small card respectively
contact the elastic contact parts 23 of the individual contacts 21 1 through
21 Is. As a result, the small card is electrically connected to the socket for
a large card via the respective contacts 21 i through 21 g. 15 [0047]
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An embodiment of the present invention has been described above.
However, the present invention is not limited to this embodiment, and
various alterations and modifications 20 can be made. For example, the
contact assembly 2 may also be used in a device other than the electrical
connector 1 used as a card adaptqr Agrepnnecting a small card such as a

mini SD card to a socket for a large card. 25 15 CLAIMS [1] A contact
[1] assesmivGRRRISINGapiality pleaniastschamng elasticaaniacbpatisparts that
respediadi yROPOLIVRLYI £ OlREIINAIHNG Saniadhparttonskanannad housingdhat of
contakioldshtheiplurality of 5 contacts, wherein the plurality of contacts are
sekdeai0thefopenfeusingdydareseéiitingreh ceatach ypasmbeititibat dsntact
memtf@roied asamintegral Wiy linking thepluralityloftontatisriatachaathasther by
mean®yf MHeans wirtikingheatis) otk inner Hiodsing aditkatianto the direction of
pressipgrpendictiarkiesthe diractioneh pressing agrinstihe eiaskic Lontacidpars
respediv @anscof ihesapatingapntaci narks, landribe:d0; tespectiveccosiaais atentacts.
separated by cutting the linking parts between the respective contacts. [2]
[2] Aneglgetidabicaniector eanmpritinglibe cantact@sssmbly@cogranQiédm ! and an
outer Gdaiingd 1hadaacoauied heusing shaicaacamiigdates this contact assembly
15 [3] A method for manufacturing a contact assembly comprising: a step
3] offprassdidting aswuiiaciringmbedfahickeistbroweabasiag integral unit by
linkingp aphasaitfitdhganiasts-toneatieothdidlyisfeansdoddinking: pattsrdisl
linkini alighliheof espective eacliasis:hiayenelasticf Cohiagtypaganbat ednthahe
respeftiatingeackaipasisitio thetaongirthokisiogritna diseatianpecpeadigutahitonner
housithediddtiorof pragssitigiagainshd¢hkrelasticotpntadh 2@ gpants thy meanscofitact
parts Hyenmaatingfchbatact padstaadarstemaof cutting the linking parts between

the seppdctive eoniattskoizthe pressyiitie checontactimernbart46f the press-fitted
contact member.
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