ELECTRI CAL CONNECTOR BACKGROUND OF THE I NVENTION 1. Field of the
I nventi on The present invention relates to an el ectrical
connector, and nore 5Sparticularly, to an electrical connector
configured for receiving paired devices. 2. Description of the

Rel ated Art U S. Patent No. 6,250,966 Bl discloses an electrical
connector designed to connect _g i I 'bt rd at one side
and a mating 10 connector at = - EC | ectrical

connector includes an integrally forned insul ating housi ng having a

cavity for receiving a CBACKHGROMYDOOFEME. INVENTPOMNICt has a base
section, wider than two opposite fermal e contact sections, configured

to intersect the Vi in the yertical direction. The contacts are
pressed into 'prg@Ehtgﬁﬁﬁ’ VERU$R i on 15 through one opening of the
insulting housing and secured in the housing by barbs on the contacts
interference fittlihegpidsenti isuhtidd Relateousi BY.electriddieconhgttoAt &Mt more
housi ng of an el ecfrjcal connector adapted to_connect two, devices in
line is usual W@Bf?ﬁﬂyei@ athisdeqtideal seanneetpn rqopfiguisd {efeceiyang paired
el ectrical cogg@ﬁégr connects two devices having significantly
different 20 contfigurations. It is not easy to maintain the

manuf acture quality of a conplex insulating housing. Further, the
contacts used2in éﬁ@ﬁ@ﬁﬁl thadtglated fgthousi ng are usual |y secured
in the insulating housing via interference-fitting barbs forned on

tﬂg contacts. Af {5, (PRefiONACE258066 aBFCURRAes tHE ARSI 2BGIHRE0PN

designed to connect a flexible circuit board at one side and a mating
10 connector at an opposite side. The electrical connector includes an
integrally formed insulating housing having a cavity for receiving a
corresponding contact. The contact has a base section, wider than two
opposite female contact sections, configured to intersect the cavity in the
vertical direction. The contacts are pressed into a predetermined position
15 through one opening of the insulting housing and secured in the housing by

barbs on the contacts interference fitting the insulating housing.

The insulating housing of an electrical connector adapted to connect
two devices in line is usually complex. This is particularly true when the
electrical connector connects two devices having significantly different

20 configurations. It is not easy to maintain the manufacture quality of a

complex insulating housing.

Further, the contacts used in a one-piece insulating housing are usually
secured in the insulating housing via interference-fitting barbs formed on
the contacts. After the contacts are assembled, the barbs anchor on the

25 surface of the insulating housing, holding the contacts in place. The
contacts are held mainly by the force of the interference fit between the tip
of the barbs and the surface of the insulating housing. Generally, such a
force is not sufficiently large, and the contacts might be moved away from

their predetermined position when the contacts are pushed or pulled.



25 surface of the insulating housing, holding the contacts in place.
The contacts are held mainly by the force of the interference fit
between the tip of the barbs and the surface of the insulating

housi ng. Generally, such a force is not sufficiently large, and the
contacts mght be noved away fromtheir predeterm ned position when
the contacts are pushed or T | NVENTI ON An
obj ective of the present mwgﬁ‘fég%&ﬁﬁﬁ@ nnector that has
a sinple configuration and that can be easily nmanufactured.

Anot her obj ect i vesrofbjedtivensfaie ptestimiandrition is fo pR VIO t6lgicatos e ®as or ,
5 the term nal s, of whi ¢ch can be firmy secured. In order to

achi eve the aPB&iplespRiEgyreen anththaf eant by easily awmnECtBedi s provi ded.
The el ectrical connector conprises upper and | ower housings, a
plurality of upp@mcthBujative FENde Prédet AvehiioPis {cp}!)ﬁi videSh FoRRdctor, The
upper and | ower hou5|ngs define a first receiving sfot and a second
recei vi ng sl othe tpianiapls@divthich pan be fimnlyseewedi ng sl ot. Each upper
termnal includes a first contact portion extending within the first
receiving siot. & SEEANR GAHIEAC thd B64Yc0BpRX RGN BlINedrAg BP GO
recei ving slot, a retaining portion d]| sposed between For

and second copltoewiedpo'fha elasirigaldcdnakctoi nsmpese{smppappml lcbmrshmrgmcrEaa:h

| ower term na ct | ext. endi 5 within
Lo ti et ™ apiebAl et fhbilac Al 3B bORWRA R, 1he e
the second ream ioweg Iﬁ)h@ltngs dafin@a feﬁtaemmggabﬁtandra @hc@ﬂ@saﬁnkmeg vieen

the first and secon ntact, portio nd held |nsid
housing.'®  TREPYSHE rs? FRPEIVIREHO snbs dregrgge chglcgétar }rgtegontact

connector, whjp @ﬂﬂioh%c‘télﬂ‘ﬂﬁgz%ih%e hewsbagving s[BtdQ|s%c$}QiJ§cbrﬁQot @ﬂu&?per
housi ng, aplurallt first lower termnals, a plurality of

second | ower ﬁ}éﬁmlﬁﬁl‘f‘é‘thﬂaﬂ}ﬂ eand rapeiying slps and ppr@tralrtl@g pPringlispesed a

plurality of S n d
onthe | ower Pacer sHEREE W ThaRleCeonllf IO iSl-Callp HEI el b AORRRES,
first |ower rhkasing ndgash dbwandermlsadcmnlﬂldbsa\aeﬁirst @oaﬁavi pgrtmhoextem

m ddl e .hou nd o i nes. vm th

upper sing_i th

the i datte. noubTiytEERaaReRRing Yot s SoceB SPHPLOEBPA SRR EaRniR T
second upper seeomﬁ vécRivisg slot, andahrefaitisg pbawardisised between tha ides aid
first contact i on extendi ng %ﬁyr1th§é[irs | ower receiving
sl ot, a secon 086 P@@?dﬁ5¥@?%ﬁm§ﬁi Hsids the 197 hosgingecond | ower
receiving slot, and a retaining portion disposed between the first

and second cont aGhe RREdeh© Misveation Helechbddisdsisden teR trhi@iVRonhesH RehichEach

second |l ower termnal includes a first
includes a lower housing, a middle housing, an upper housing, a plurality of

20 first lower terminals, a plurality of second lower terminals, a plurality of
first upper terminals, and a plurality of second upper terminals. The middle
housing is disposed on the lower housing and combines with the lower
housing to define a first lower receiving slot and a second lower receiving
slot. The upper housing is disposed on the middle housing and combines

25 with the middle housing to define a first upper receiving slot and a second
upper receiving slot. Each first lower terminal includes a first contact
portion extending within the first lower receiving slot, a second contact
portion extending within the second lower receiving slot, and a retaining
portion disposed between the first and second contact portions and held

30 inside the lower housing. Each second lower terminal includes a first



contact portion extending within the first |lower receiving slot, a
second contact portion extending within the second | ower receiving
slot, and a retaining portion disposed between the first and second
contact portions and held inside the m ddl e housing. Each first upper
termnal includes a first 5 contact portion extending within the
first upper receiving slot, a.secqond contact, portion extending wthin
the second upPetaFteRUFION fFtedite vaihdp 4he &irsli lavey rﬁf&l‘fmg_rﬁ?@ﬁ S

bet ween the fbérﬁ&ctag&hi%ﬁ%d%ﬁ"\ﬁﬁﬁn RRE bR RAR: %&avi_ng%lee dnld€a

m ddl e housi ng. Each second upper term nal includes a first contact
portion ext entit#ging paitien disposedrbstwegniibe firdcar veenpdgioptact poicosaad 10

contact porti An g St R et he r o] and
a retaining pggﬁﬁgﬁﬁgﬁfgﬂ%ﬁ%‘%@é’%ﬁgh I?%EIO@?F g?ﬁgﬁafng@g%ngﬂgig%taa@ist
portions sand beltecti patide axbendingperithioulse higst upper receivifk hwbot, abjeeond,
advant ages and oveﬁ&.eatur %3,1. of the ipventign wll becone 1a“;;par ent
fromthe fol | SWRY BUPQT| EETEME IR Jhe RRCARd, WREr i 1RCe g Ioh Aot
with the accorganitigndrisedispgsed BBRIED RESERIRT M ndreohtdtt PRAVANGR
The invention | he des,cdréll bed according to the appended draw ngs in

AR cNAE
whi ch: th:Y'de ¢ the; rgiddleaqusinge tiiare soreid unpstisg g laqledesra idat
connect or - acceifthdiopdtbn ARMARIEDAHHPMe Brst! (el rERehe MR {RBnd

FIG 2 is a perspective exploded view of t ectricar cohnector of
FIG 1; 10 Fl@nigt goriipptaxdsnding spthin ithe sesqpldoeper vieesiviog slble and a
el ectrical Cofyﬁﬁﬁ&rpoﬁ’{iof hl@bos]e'd between the first and second contact portions and

held inside the upper housing,

Other objects, advantages and novel features of the invention will
become apparent from the following detailed description when read in

15 conjunction with the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described according to the appended drawings in
which:

FIG. 1 is a perspective view showing an electrical connector according

20 to one embodiment of the present invention;

FIG. 2 is a perspective exploded view of the electrical connector of
FIG. 1;

FIG. 3 is another perspective exploded view of the electrical connector
of FIG. 1;

25 FIG. 4 is a top view of the electrical connector of FIG. 1;
FIG. 5 is a cross-sectional view along line 5-5 of FIG. 4;

FIG. 6 is a cross-sectional view along line 6-6 of FIG. 4;



25FIG 4 is a top view of the electrical connector of FIG 1; FIG5 is
a cross-sectional view along line 5-5 of FIG4; FIG6 is a
cross-sectional view along line 6-6 of FIG 4; FIG 7 is a
fragnentary perspective view showi ng the upper termnal, the | ower
termnal, and the interlocking nenber of an electrical connector

according to one di ment of the present jinvention; FIGS8 is
a fragmentary pef: ggggtlf’ 9£4§“é%t%rﬁd¥ﬁfsrﬁ’§°tﬁ‘f?ewiem gﬂvﬂﬁ&iﬂﬁ’gu}’}?fﬁ%‘i’iﬁﬂéﬁls of

an upper housRgodee tdrindINEES 1HRCkiIBRREREEMBE: & APNRELRIVS A ctor
according to one embodi nent of the presefit i nvention: FIG 91s a

perspective vRerdingip Age embodimeahgeiepresent inentiams er | ocki ng nenber s
of the upper and | ower housing according to one enbodi nent of the

present inventio 1QF j i 1 QU E At .
the interl ocki ng@%%ngelrs%%g[nﬁeg a rigéri:é e Hy\%eﬁget‘%gﬁlgﬁ?fg E%lé\lg%ﬁgﬁlgé
i nterl ocki ng member ofofn tuppethpusingcansli g mtetlacking mesrbeoodfi agower

orosont i nvent g becbfilil B REERbqdiEnt St AP B BIR LR S owi ng

i nterlocking el enents according 15 to one enbodi nent of the present
i nvention; FI BIG1® iis a pempsstivectviemnalhowiimyy thhomiranpeteat of the

O S N T S

perspective séabbdihedbofihegirésefitinvemivigct or according to 20 anot her
enbodi mrent of the present invention;

10 FIG. 10 is a view showing the configuration of the interlocking member
and the arranged relationship between the interlocking members of the
upper housing and the interlocking members of the lower housing according

to one embodiment of the present invention;

FIG. 11 is a perspective view showing interlocking elements according

15 to one embodiment of the present invention;

FIG 12 is a cross-sectional view showing the engagement between the
interlocking element and the cavity according to one embodiment of the

present invention;

FIG. 13 is a perspective showing an electrical connector according to

20 another embodiment of the present invention;

FIG. 14 is a perspective exploded view of the electrical connector of
FIG. 13;

FIG. 15 is another perspective exploded view of the electrical
connector of FIG. 13;

25 FIG. 16 is a cross-sectional view showing the arrangement of the first
and second lower terminals and the arrangement of the first and second
upper terminals in the upper, middle, and lower housings according to one

embodiment of the present invention;



FIG 14 is a perspective exploded view of the electrical connector of
FIG 13; FIG 15 is another perspective expl oded view of the

el ectrical connector of FIG 13; 25FIG 16 is a cross-sectional view
showi ng the arrangenent of the first and second | ower term nals and
the arrangenent of the first and second upper termnals in the upper,
m ddl e, and | ower si_ngs accordi ng to one enbodi ment of the present

hou

i nventi on: Fféﬁg- 17 3¢ bl asg dragmegtasht REr§PeSHY S paeYs \ahopiegdhe
showi ng the iﬁ{t&q&%ﬁ- | ngeBaRers @fe t p ;P U hend i nd
second interl ocking, mbers of the ?m' Ieg ﬁ%séﬁ ?Hgg%rs% hgmi setbnd

i nterl ocki ng engmembers ehibe mriddisi hegsiagcanrddihagntedodfing emdmoltirsrent
of the presenf.i ' - . G. 19 i 0 ti | view
showi ng the i h{ {ehrré?{g{(%% ﬁé&lsgfé%&ggdgn@o ?r#ee%%op(g?géﬁtooﬁzﬁﬁg’?egﬁ%qﬁ Keen\{lr(r)#ﬁdl e
housi ng engagamd) with the cavities according to one enbodi nent of the
present invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON

Her ei nafter, enbodi ts of the.present inventjon are described i
ot ai 1w th rof of SIoE b Pios’ R ARl, LML R InRER R Hiehghs oF
perspective vitewuspawhogish aategler ntddle dRusipgt eigakimc saididng cheitiene
enbodi ment of the present | vg_ntion. Referring to FIG 1, the

enbodi ed el ec®550EdNg & AR emBpediment oL s M esEREAVE I Woposi tel y recei ve
two 15 electronic devices 2 and 3, in which one el ectronic device 2

may be a daughter capkAIIEDDESCHIPTIONOE PHENINSERTI®NTY nmodul e,
and another el ectronic device 3 may be a flexible flat cable,
flexibl € P! nt edlrﬁelréiga ér, %%%rogimg:{ts 0 tt[l]lgrprte)soe% dlilvention are described in

detail with reference to the attached drawings.

FIG. 1 is a perspective view showing an electrical connector 1

according to one embodiment of the present invention. Referring to FIG. 1,

the embodied electrical connector 1 is configured to oppositely receive two

15 electronic devices 2 and 3, in which one electronic device 2 may be a
daughter card or a card edge module such as a memory module, and another
electronic device 3 may be a flexible flat cable, flexible printed circuit

board, or mother board.

FIG. 2 is a perspective exploded view of the electrical connector 1 of

20 FIG. 1, and FIG. 3 is another perspective exploded view of the electrical
connector 1 of FIG. 1. Referring to FIGS. 1 to 3, the electrical connector 1
comprises separately built, elongated upper and lower housings 11 and 12,
between which a plurality of upper terminals 13 and a plurality of lower
terminals 14 are arranged along a longitudinal direction of the upper

25 housing 11 or the lower housing 12. The stacked upper and lower housings
11 and 12 can be secured using an upper bracket member 15, a lower
bracket member 16, and a plurality of fasteners 17 such as screws or rivets.

The upper housing 11 and the lower housing 12 are formed with a plurality

of holes 111 and 121 as shown in FIG. 3, and the upper and lower bracket

30 members 15 and 16 are separately formed with holes 152 and 162. The



FIG 2 is a perspective exploded view of the electrical connector 1
of 20 FIG 1, and FIG 3 is another perspective exploded view of the
el ectrical connector 1 of FIG 1. Referring to FIGS. 1 to 3, the

el ectrical connector 1 conprises separately built, elongated upper
and | ower housings 11 and 12, between which a plurality of upper
termnals 13 and a plurality of lower termnals 14 are arranged al ong
a | ongi t udi napludaliteof ifasterets 1 herevjppated r2spdetivaiy nigroligh dlie hdles I dlvand

housi ng 12. The, st.acked upper, and | ower _housi ngs ndg 12_.can
Secur 6d s ng 1Shot RIS BERderieBaI e e ] ) Dhgnd tedibles TeAbeTods,
and a plurali by tefudpes ke esWerlbraskt inashers 1SWRANG §d ¥EicSscrdR@rURRer
housing 11 and the lower housing 12 are formed with a plurality of

hol es 111 andtheouppes WRekah membgicls anddhe lower bpgsket mwanbesvidr 2t & ket
somembers; 15 gndd fethBeSFRRIA Al dhd BE Mlerchilinobes 152 and 162, The
r

plurality of fastene 17 are-inserted respectively through the hol es
111 and 121 of the upper and | ower housings 11 and 12 and the holes
152 and 162 of tWKe spper addG cudhe bmpek dragkehiveamber 51 andd 1be slowas t o

SCrew or rive

menber 16 andB{agie%s&g%ﬁgéer ﬁgﬁlﬁ%%%ﬂrmﬁggé? %gn%gfa{nl%?ﬁ?e :c?véép%%%gé?%g
12. As shopartions B5Gand, 1 Glhere wdjreentboathk etvomppbeite &fdsani® oh#22 ofier
bracket nenber, 16 can extend,in such a nner at thejr t opposite
end portions 1“%‘??5%“’& gl éﬁjfi‘(‘?éﬁi’ve’f roi’%f‘ﬁ@g_t S‘Br}b%tsh’(eeelﬁﬁas 5> or
122 of the upRedsidPusi Mt 1ldwe hélieng A2CEarn®YSIedbrel2 Thel ier thifcket
entire upper 10 hou3|n% 11 and | ower housing 12 can be secured. The

upper br acket MgEYPSEA S BOdLhe lewer bragkst membwett pahbe fastgneddngesber, in
: q o : ‘ .
astene toge&@@emgtl)@mgé%lg %{@ng})vg‘éﬂ}rpios@é eh@%ghmsomoaa& ggﬁ%d at

portions 151 and 1 on between the two arize
ri bs 123 and lm2gtion\ketsigomthd twvoRdadarizd rits [@3endti38di ment, t he upper
housing 11 may 15 include an indentation 113 configured to receive

the upper_br ackely el it fi Then! QeBEBLIANE 1A SHAPBosaNL I9uney! 1o

make the assenbl ed uppér housi upper ’bra
constitutse a chtdetampindenthidare 11Sconfiguréd/to reeéiee thagppen brddieBmetrber

cont1 gured t 91 EomPEaPERYAIUE 4Ty af e Roasisntedss Ak HE SHERBEE weehnd
to neke the apseiy ad drappdiobgtid hémaad 15 oymistikita kbt BYTREITackD

constitute a flat top surface to have a flat bottom surface.
Similarly, referring to FIG. 3, the lower housing 12 may include an

indentation 124, which can be configured to completely receive the lower
20 bracket member 16 and to make the assembled lower housing 12 and lower

bracket member 16 constitute a flat top surface to have a flat bottom surface.

As shown in FIGS. 2 and 3, the upper and lower bracket members 15

and 16 can be components distinct from the upper and lower housings 11

and 12. The separated upper bracket member 15, lower bracket member 16,

25 upper housing 11, and lower housing 12 can be easily manufactured.
Alternatively, the upper bracket member 15 and the upper housing 11 can be
formed integrally by an insert-molding process, and the lower bracket
member 16 and the lower housing 12 can be formed integrally by an insert-
molding process. As such, fewer components of the electrical connector 1

30 are needed, simplifying the manufacturing and assembling processes.



As shown in FIGS. 2 and 3, the upper and | ower bracket nenbers 15 and
16 can be conponents distinct fromthe upper and | ower housings 11
and 12. The separated upper bracket nenber 15, |ower bracket nenber
16, 25 upper housing 11, and | ower housing 12 can be easily

manuf actured. Alternatively, the upper bracket nmenber 15 and the
upper housing 11 can be forned integrally by an insert-nolding
process, and theld onernthodukett, thendpper 26d dowert rackavieembarsdiSnand1 b can

component s of Shg® meth (BaneEE el 194sbhRERitnatRet dimnd POy
t he manuf act uhavegsufificieRSSRABIN ODHrHvaE dsRssed uppet IndREvee Moasthpent |
t he upper and | ower. bracket, nenbers 15 and 16 can be netal. The netal

upper and | ows?d b4 BeRedeliRcHBBr s 15 and 16 can have suffici ent
strength to prevent the stressed upper and | ower housings 11 and 12

from deflsection. piElGidh iop HeWl tNé 8Mc@Rfcal Sinb@E 1 IdfFAG. COPNGC a1
of FIG 1. FIG 5 is a cross-sectional viewalong line 5-5 of FIG 4,
and FIG 6 is erogyeeesiosalctipwrpdongAies-alSagGl $ran - §fis Flcr®sg-sectional
Referring to f 110, .64_t r : I usi

define, in coﬁyoei n%lf)ﬁ%r%?leaé Pi rs @%eﬁg%hgﬁgﬁ@g %o@%g%%ggjggro%d
recei vi ng t helovetr dobusiatge 1jpamtli Bndefineain ebmbimatiohca desti reeeiRingldota®l a

second receiving.slot .19 di.sposed o si;te the first recei.vipg.sl.pt
T8, conf | gur eth AT RL &L 5Py e e TRt e Chety BOBGPL omt SkeCamit Bdicdhi o
devi ce 3j9p Eacindi@pedondaeddiiak siad iondikptdes oppdditehe Cpdttracdiviag sidtas,
131, a second caontact _porti,on 132 extendi ng substantially opposite to

the first confdEigUsHt fargRcaising thaanaied edsh APTHGN Rdran Aectuomic dp¥ipsed
between the frrgt \3pg tbmiSACPNInO0M2E ARPIHhARE %gtﬂonarﬂ@%}%eﬁ@%

shown in FIG5, the first contact portion 131 extéends within
first receivisgutadtoportign flg2 extending caibstentgallye oppesitei tohtheh&rsé| aeotacbni ¢

device 2. The ng, cont;act. ktion 132 t ithin t
receiving sl of g@égfgsrl’eaﬁl‘gc%rl ?@gﬂlﬁég’ﬁﬁé"g‘n&ﬁ d\?\#’t% Ee%é%ﬁggctpgofﬁgﬁ%&j
devi ce 315 Thesacohdicontagt poatibhoh3 IL3xd €X2.eAdshowanis \FGSE the firfteconit
i nsertion direct., on g{ t he el ectr.onjc gevi ce 2.0rrﬁi3 aqg i.S hﬁ?l d.
i nsi de the upP¥HORo3} ngtandSs SVIHHAL hen B pFROpIViRg ffall 1 5rc glpchisal
firmy held i ghdd@sibhORithans ckRADRT RYidFDY edh8%Ford chtdAPIRIHISID Or
pull force, caused by the insertion or renpval of an electronic
devi ce 2 or 3extprdsawphinetiie sacarkkeregpipng el K fer ele@ricasngagaaent with
enbodi nent, t ' . n 3 1 I
cont i gur ed t o S SERNAIRES e OReRGle BAEDL T3 bifenl hifiel o she
i nsert eckoi nt oinséréioel dcdctipnalf thondledtanic flewiuel2 dhatarel snpeldgnside cke can
be generated Lo Seig IF do"B%E RS p8eLERRhS 155 % 82 hetd in
position, and cannot be moved even if a large push or pull force, caused by
the insertion or removal of an electronic device 2 or 3, is applied on the

upper terminal 13.

25 In one embodiment, the first or second contact portion 131 or 132 is
configured to deform elastically when the electronic device 2 or 3 is
inserted into the electrical connector 1 such that clamping force can be

generated to secure the inserted electronic device 2 or 3.

Referring to FIG. 6, in a similar manner, each lower terminal 14
30 includes a first contact portion 141, a second contact portion 142 extending

substantially opposite to the first contact portion 141, and a retaining



Referring to FIG 6, in a simlar manner, each |lower termnal 14
30includes a first contact portion 141, a second contact portion 142
extendi ng substantially opposite to the first contact portion 141,
and a retaining portion 143 di sposed between the first and second
contact portions 131 and 132. The first contact portion 141 extends
within the first receiving slot 18 for electrical engagenent with the
el ectroni ¢ depotienZ43adispdsbe beeeendhe first and sgont icontatd@ordiwhe hdlsand

within the se d-feceivin | ot. 19 for el.ectrical engagenent with
the el ectroni E?Qe#‘éggﬁ.c %gtsp%‘%‘lgflﬁﬁlugexf? £ "0 "lﬁ? @rﬂ’éeﬁglé’g}grngﬂ%l/%ﬂr se
to the inserti@nelditiieal efghgemehhevig] @ltd eRRirEnideNd G 2, QhdSthaNdcbsd
hel d inside the |lower housing 12 so that the lower termnal 14 wl|

not be noved 8UEACt porionadda exiendsomithin |the ojegand sacrivmenylot N for

i nsertion or rQQi i .C ol i.ed:
the | ower er broniiah efpetficfl fih B9 cfeclibicBavioe?t, e Stk AT
retai ni ng pori4daxtesds tansvéGertaythd énsartpinadicection méthe elestrohie devaseht

enbodi nent, e r.oi, nad - 4 include r et ai ni,ng .por{j ons
T35 or 143 By P auanuRRLimgitehe KlnohoushE 155 IR Al RE B4 5
may respecti velly notisd mdecdiewpdnlif alihigy pakh oapull f@se, chbssldlBy ardnse?Fon The
retaining portions 133 _and, 143 of the upper.and | ower termnals, 13
and 14 are coP¥ FRAVEY of 80 {EIRCEPRIS daYee 4 PE 5t IfeAlp §§@8tth9éowvﬁ6tm@§1 115
and 125 ysingygfor exanple, laterally projecting barbs for firmy
securing the upper and lower termnals 13 and 14. Referring to FIG 5,
each upper termnpal 13 may include a body portion 20 134 extending
bet ween and conndtPii§ulandn one smboghned: thesetainine partioand3igd 4Seeand

contact portign,lgde eﬁgﬂzn%.hﬁ Rt RERLEmBOdieAl] e%@i?’te%ﬂia‘? ﬁ%%rgirzlg}gé he

body portion 134°in a rection’transverse to the extension tion
of the body pimctideriwb34taiigngipoeidng, 13dorsiHdwCorrespoBlingly, taalppeoaet

term nal 14 i.ncl ud body. portion 144 ext endi ng .between an
connect | ng. « N HGpgs 31 ROV Bk ek laf has AR BF oBifss
portion k42, &arfafd@25.etfhenietagnipg rpotttons1¥83 M) 43 bs tha apper hadiowyr
portion 144 in a,di rfCtic?P tranS\{_erse tQ thfe ext ensi on direction of
t he body portfeéﬁli‘m_’? 13 and 14 are configured to interference fit the respective cavities
115 and 125 using, for example, laterally projecting barbs for firmly

securing the upper and lower terminals 13 and 14.

Referring to FIG. 5, each upper terminal 13 may include a body portion

20 134 extending between and connecting the first contact portion 131 and the
second contact portion 132, and the retaining portion 133 projects from the

body portion 134 in a direction transverse to the extension direction of the

body portion 134. Similarly, as shown in FIG. 6, each lower terminal 14

may include a body portion 144 extending between and connecting the first

25 contact portion 141 and the second contact portion 142, and the retaining
portion 143 projects from the body portion 144 in a direction transverse to

the extension direction of the body portion 144,

Such arrangement of retaining portions 133 and 143 of upper and lower
terminals 13 and 14, extended transverse to the electronic device insertion
30 direction, does not allow easy assembly into an integrally formed housing.

The design of two-piece housings, the upper housing 11 and the lower



Such arrangenent of retaining portions 133 and 143 of upper and | ower
termnals 13 and 14, extended transverse to the electronic device
insertion 30direction, does not allow easy assenbly into an
integrally fornmed housing. The design of two-piece housings, the
upper housing 11 and the |lower housing 12, can avoi d designing and
manuf acturing a conpl ex single housing for holding the upper and

| ower term naheusit ddd ckd. aviid desigainy mgd poamifectsrid@ 3 anechplek3 sifzld he

upper and | ower_term na 13 and 14 e respectively inserted into
e caviti oo Hautid i Bokiteg theiEoar tueflofich el YEao s ge e
12. The upperp@fidnd AB8rariouss nef tht aifdr badi RSep! tbBfinvist I3 tthe LPRRY
and lower termnals 13 and 14 are then assenbl ed, and the assenbly of

housi ngs and 1eRReHyeR; nagricdaingo Beseawtiesorsl delS of therammer anddower
FIGS. 510 Tnddinlds!IT dhgSEeUT e fdtlRE 1804 foulfll farkt £ irdrallbSld ! St

contact portions 131 and 141 or the secon port’ions
and 142 shal | theutififieri andt lowateferautls ¢3 geded htare Shéd iasscemled,| ambithey

force. To gen syf.fi ci anping faorce to secure, a thin

el ectronic dea\elslrs‘%églg,otl}g’g&ﬁggf&%ﬂl}e;}gﬁﬁ?l&%?eﬂsg?(H‘PWB %ha are arrayed
in a staggered manner along the elongation direction of the upper
housi ng 11 or t hBefeomeg thBL(SS.NYtdl 2, todinehly Becure ah @bdctionjrsdek3iz]2 of 31 he

second cont ac rtions 132 .and e act,tips 15 1421 of th
second cont act:he BE%F{ F%rﬁg"tl%“%‘?s_elé ﬂ)@f‘éggiéﬁ e FEC%W%?%@DW?PSaﬁZ
al ternatipng n@RNes2 shall suffi&eftly Sefed: tQGERALRIMIRAERNSEhHNE f¥IRW To
showi ng the interl ocking nenber, of an upper housing and the

i nt er | ocki ng SFROEHES SeHiIcent laERPIR dRICA Jo Se@e @i thif elscloriic dapisaidmtint of
the present | i f A e L0 i 11
pres ' }sﬂftad?lw BP1ovRe e hAg r},gg%e taﬁaféaqél %ﬁtgé?%s\g ?f&%epﬂUg}g ?ga

includes a fi iI'nterlocking ne 1147 an nousi n
i ncl udes a cosipegition dscting of nhe nppakiowgingeltber the26wenhersng 12 hand

first interlogkin e 1 f the . upper. housin 1 dth econd
|t o | ocki ng e ReCEER T TARE stRa dBREr B Bz B sbRBeP

i nt erl ocki ng bidineftthi aacotiecoritie popits Bidark Guvetapdred siiftg sachlo@stinl 2
are 25 assenblﬁd sg,as to prevent the upper and | ower housings 11
and 12 from tHeA RGP} Eaused by the force from conpressed upper
termnals 13 and lower termnals 14 while an electronic device 2 or 3

i's inserted. FIG 8 is a fragmentary perspective view showing the interlocking

member of an upper housing and the interlocking member of a lower
housing according to one embodiment of the present invention. Referring
20 to FIG. 8, the upper housing 11 includes a first interlocking member 114 and
the lower housing 12 includes a companion second interlocking member
126, wherein the first interlocking member 114 of the upper housing 11 and
the second interlocking member 126 of the lower housing 12 establishes
interlocking connection when the upper and lower housings 11 and 12 are
25 assembled so as to prevent the upper and lower housings 11 and 12 from the
deflection caused by the force from compressed upper terminals 13 and

lower terminals 14 while an electronic device 2 or 3 is inserted.

In one embodiment, the upper housing 11 includes a first interlocking
member 114 formed on the side of the upper housing 11 facing the lower
30 housing 12 when the upper and lower housings 11 and 12 are assembled.

The first interlocking member 114 includes the interlocking portion 1141



I n one enbodi nent, the upper housing 11 includes a first interlocking
menber 114 forned on the side of the upper housing 11 facing the

| ower 30housi ng 12 when the upper and | ower housings 11 and 12 are
assenbl ed. The first interlocking nenber 114 includes the

interl ocking portion 1141 configured for interlocking engagenent.
The interlocking portion 1141 is configured to extend toward the
portion of theonfppeed hausiteripckihgdafgagementt HEhd imtedockepeporting 1SHOtis 18

as shown in FIG.6. Simlarly, the |lower housing 12 .includes second
"ot er | ocki ng. FEHRFed 55 cK BB ST b oY Heper SoLgRE, ST 12
faci ng the uppesfikptieeRgngd dloviigas EE&NM&DFIG%?dSinﬂM%Q fiRUBIRE B odsingnd
12 are assenbl ed. The second jnter] ocking nenber 126 includes an

i nterl ocking porRslades1»gecandrinteslockimermembrighd fymedeon ficesie atithy
ortion 1141 . i ient: cki her ' Nafo)
Borti on 15261 gﬁ\%%ﬁ%ﬁ?%%ﬁ h&n@@%%&%ﬁﬁ? tﬁﬁguﬁ%%@%wgﬂ of

the | ower houbdwsgngs2] defid f2rage ebsenddeabndheseeind mprkickingl@embes hddn

in FIG 6. ticul the interlocking tion 1141 of.th
rrst i niert ot RS el uiteockh, b PREAT PeBiek D bl neine) g
the second i nimédakiig omsrben4 126 ehd dinst imedukds togerabare¢i4.onFhe The
DT 7 ook U it 1341 e T S PR PG spber
cones infp a P&@i‘@ﬁ%ﬁhﬁ%ﬁ@%u%%hﬂ Aiding ehd %h&gewihg%tl?@%s of
the second interlocking menber 126 in the direction when The upper

and | ower houdhavgsinilakd 12 are assenbl ed. Under such an
arrangenent, the interlocking portion 1141 and the 20 interl ocking

portion 1261 can ' Ot i ' : |y
interlock the asgg I eollﬂﬁrg tP(lar @E%Q%%%%Oﬁgﬁ{s‘iq%gQj{lﬁgn%%&g&eﬁga&lﬂralgone
enbodi ment , amesthend 14 reng|t@S.intrlockigg potteoruppelr ofithessaegnd intedycking

conprise a plyrali f 1nterl ocki.ng.nmenbers 114 arranged between the
Frrot and sechiiiebdafsdedudh PEOLBPURETRES The e AN Ravg Tl
directiors of 1R2&nd helanapaﬁkéulnhsﬁ diyedtion. albe &pamixeg)pmiohrlqmlleﬁah?

ot her. Correspondin ,. the we ousi ng 12 conprise a plurality
of i nier  ocki G BRHEFkg ZBBET bk ctRES ?fitp_s% Hgﬁ&ds%@asﬁn?@c‘& ithg
slots 18 and ﬁ@erl&k[@ﬁ@ﬁio%‘ o bf"%heek&ﬂﬁﬁtih%?io@kﬁlg%bﬁ%xoflzé hg thower
housi ng 12, and spaced apart fromeach other. The plurality of

i nterl ocki ng fisebenswhen thedppereapd dowen hgussigs 11 and 12 are assembled.
Under such an arrangement, the interlocking portion 1141 and the

20 interlocking portion 1261 can establish interlocking connection so as to

securely interlock the assembled upper and lower housings 11 and 12.

In one embodiment, as shown in FIGS. 7 to 9, the upper housing 11
may comprise a plurality of interlocking members 114 arranged between the
first and second receiving slots 18 and 19, along the elongation direction of

25 the upper housing 11, and spaced apart from each other. Correspondingly,
the lower housing 12 may comprise a plurality of interlocking members 126
between the first and second receiving slots 18 and 19, arranged along the
elongation direction of the lower housing 12, and spaced apart from each
other. The plurality of interlocking members 114 and the plurality of

30 interlocking members 126 interlock together so as to prevent the upper and

lower housings 11 and 12 from being deflected in direction along the
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30 interlocking nmenbers 126 interlock together so as to prevent the
upper and | ower housings 11 and 12 from being deflected in direction
along the - elongation direction of the upper or |ower housings 11
or 12. As shown in FIG 10, the plurality of interlocking nenbers
114 and the plurality of interlocking nmenbers 126 can be staggered
relative to each other. In particular, the plurality of interlocking
menbers 114 oelofi@gBionatirdotion of theappdr aplamer houdings |didrci2. P. Each of the
plurality of interlocking menbers 114 or 126 can have a width W

preferably, gr ealr hB@ l%e weehlﬂ{er@[lrﬁtlﬁf ffn%e?ibcginlge’ﬁ 8113 11&%(:1 th

i nterl ocking engagenen ocklng menber s
114 and the pplurdity tof iaferiookmil memibag haeToen $JelsZ£ggE/&Eﬁ belatdves uy esch

Tt T T R e

el ements 5116. Etaé‘d Hﬁﬁ?%lﬂlﬁ%ﬂt&}gPlEaﬁﬁbﬂtlﬁEfal‘&%@\M’1ﬂt8ﬁ£§élhﬁ’% me&mers
el ements 116 di sposed adj acent to two opposite ends 11

upper housi ngl1or 126 cendie esyiéituP grefernbler sreatsethapwae hﬁgﬁlthﬁpli‘il may
include two cavitAes,lp7mdS nteﬁb%{dn%t %%‘%%ven %E@r{‘tt'ﬁel ﬁlrﬁlﬂﬂ Lhe

cavities 127 Tt'espectively cooperate e upper housing 11
and the | owerlrﬂlmlm:kng fh2mbersml e pad dhd pglradqtytofcmtdrgo.cking mambers 126
enbodi nment , sbhovvn in FIG 11, the interlocking elenment 116 extends
downwar d and ‘f‘?é’s erl ocking portion 1161 extending in a
direction parall eI to the extending direction of the 20 interl ocking
portion 141 of HBehbwnsgh HIGSeﬂlfan&ilagtheevanalljﬂsdackadcﬂippblehmmglles

127 face oppo to t he extendi n ectl 0 nt er.l ocki

bor t1 o' 116531 Rater ESpg Jerca b feshier St Routet oy dstars 1o,
assembl ed, thepd ﬁbﬁr'lﬁﬁ&h@%l%ﬁ& iirthudel@vo ﬁﬁt@rﬁfeﬁuﬁgf@erh%t@qqsldi o§@vity
127. FIG 13 is_a perspective show ng an el ectrical connector

accordi ng to 2Hacerhdehbe ®ieheEpPotist Sk e oprtbe aipper housingod. Mm@ 14
Is a per SPGC%&%@@HQ% ahﬁﬂlﬁfov{eﬁgog%zﬁ%t@rﬁ? m%ﬁﬂf%ec%ocfavﬁlegflzﬁl G

13. Referring to ectric connect or
conpri ses a ITBhennthadmnﬁdimg elements lﬁﬁjdihcbtl‘rmwﬁt'rfg BJ dspgtively mp’cmee

Lg\lﬁir ngoggi- ng 6%%(%}1% ugg%eh hous”egrfog%& P ﬁgl(ljsu(%gn ly}eom separatlng
vert1cally. In one embodiment, as shown in FIG 11, the interlocking
element 116 extends downward and has an interlocking portion 1161
extending in a direction parallel to the extending direction of the
20 interlocking portion 1141 of the first interlocking member 114, and the
cavities 127 face opposite to the extending direction of the interlocking
portion 1161. After the upper and lower housings 11 and 12 are assembled,
the interlocking portion 1161 enters the respective cavity 127.

FIG. 13 is a perspective showing an electrical connector 5 according to

25 another embodiment of the present invention. FIG. 14 is a perspective
exploded view of the electrical connector 5 of FIG. 13. Referring to FIGS.

13 and 14, the electrical connector 5 comprises a lower housing 51, a
middle housing 52 disposed on the lower housing 51, and a upper housing

53 disposed on the middle housing 52. As shown in FIG. 15, the lower

30 housing 51 and the middle housing 52, in combination, define a first lower

receiving slot 54 (as shown in FIG. 16) for receiving an electronic device 58
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30housing 51 and the m ddl e housing 52, in conbination, define a
first lower receiving slot 54 (as showmn in FIG 16) for receiving an
el ectronic device 58 and a second | ower receiving slot 55 (as shown
in FIG 16) for receiving an el ectronic device 59 opposite the

el ectroni c device 58. The upper housing 53 and the m ddl e housi ng 52,
in conbination, define a first upper receiving slot 56 for receiving
an el ect r oni canfey basend dowerreaciswgahd ppjseshowe e Fihg 65 fett wseeigingf aw

o "2 RO ¥ ol RGBTSR i N8l BN

: Ihe e |b ect oni §3 ghednmeﬁida& landir15 X ancdirbiaafiogdehine affirst uppabteesiving
exi bl e printe i.rcui t, pboard,, or nother card., I n the sane mannper,

the assenbl edsleééforhr&a@WH@ ay clegirepis deHSs .r?@ldﬂ)sw,ngmewﬁwmg

housi ng 33 cafloD8§7SRE Ytedving! AP cRRtroRREdeviica6k et B &IMbbaiAaE, #he
| ower bracket nmenber 16 secured by a plurality of fasteners 17 such

as screws or ¢lp¢iEanc geviees 3 prd 6@ kembek cerfbedgesnadnle @t polavghtaoeding
51, m ddl e housj 3 i : k 1 er
75 can be. phy i ey dUReR SO A (1anhe TafutD 3o BBl BB
al t er nati vel ypreted bectibbéard pedmotheecprdl |y with t he upper housing 53

by an insert-nolding process. If the upper bracket nenber 15 is a
di stinct conponeft,,. t u hgusi j e i nde [.on
531 confi gured tfo}ltchgﬁ%ﬁ‘eetlgl%ﬁ?ré@%i%g&?ﬁgd E%%%Ijrﬁl@rsgl Seﬁanr%sda er&%gdgand
to al | owot he $pad dppashagine3s e Hdwecuyef arsingranckgicr beachetrmdrhbérol 5
commonly constitute a flat u r syrface of the 20 el.ectrica
connect or 5. a@t vt e &l lgrﬁé% Y %P gy@ﬁ&ﬁ%@}eﬁiﬂ &4 be
physi cal |y di g kd¥eds for th&??eﬁ?ﬁ’é@iﬁghﬁﬂﬁl‘gﬂ&h@éﬂfs&ﬁbl@ﬂti_@%@@hblys% sean
e

be fornmed integrally w ower. housi ng by an insert-nplding

process. |f tmeddlehersing dékand gppdidiousingi . aThe sippeichragksipeeiaber, 1 he

| ower housin C ) i ty i
compl etal'y 1 osal A RaB RE: ffhm B ERbE HAGnE 53, GO MG AHIRE L be
| ower houssi ngfdsthed ntegtadly | veitle thebugek dbusiegi’drbylén irsedenoidirgyprivoesn a

| ower flat su ce of .th | ectrical. copnector 5. Referring.to
FIGS. 15 and HANS Reerdracs PO s & st GompPIEs g ot BPRL o
first |ower te&3mAalenfl Ad wedbnaitiohhss 1 exiguiediso REmplotels r3Ob eIt ity
of second lower termnals 63 fixed at _the side of the mdd %
upper bracket member 15 and to allow the upper housing 53 and the upper
bracket member 15 to commonly constitute a flat upper surface of the
20 electrical connector 5. As shown in FIG. 16, the lower bracket member 16
can be physically distinct from the lower housing 51, or alternatively can be
formed integrally with the lower housing 51 by an insert-molding process.
If the lower bracket member 16 is a distinct component, the lower housing
51 can also have an indentation 511 configured to completely receive the
25 lower bracket member 16 and to allow the lower housing 51 and the lower
bracket member 16 to commonly form a lower flat surface of the electrical

connector 3,

Referring to FIGS. 15 and 16, the elecirical connector 5 comprises a
plurality of first lower terminals 62 fixed at the lower housing 51, a
30 plurality of second lower terminals 63 fixed at the side of the middle

housing 52 facing the lower housing 51, a plurality of first upper terminals
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housi ng 52 facing the | ower housing 51, a plurality of first upper
termnals 64 fixed at the side of the m ddle housing 52 facing the
upper housing 53, and a plurality of second upper termnals 65 fixed
at the upper housing 53. As shown in FIG 16, each first | ower
termnal 62 includes a first contact portion 621 extending within the
first lower receiving slot 54 for 5 electrically engaging an inserted
el ectroni c de¥4 Eised8f the gée ohthecnitdke hoying 52 fade thextedibagsing SR n

i neer ted ol eotkumPEFAIY oRE<Ba uah Einfls b SREIOH LR cea

between the first and the second contact portions 621 and 622,
configured to beAlse:ﬂanmsi d?éGalépeacésﬁmdbn@r cerminal 62 dnclEdesh a st
second | ower term nal cl S a f C ct port.i on

oxt endi ng- i 1fireRetiie S esEmeSwihin Ty GRb Rer Rhr v ERRT 544
engagi ng san i gls&ticeilly ehgsdifi@ninCimlened @ide8oniz 886648 Canicabhd ROAtacON
632 for electrically engaging an .inserted el ectroni c device 59, and a
ret ai ni ng porP‘PTBHHGé?SZ WehineBs sasend  loster Aieei¥ingo slot contfakt

portions 631 gg r1@§1§y dﬁﬂgﬁ%h%“eﬁ?q%gtﬁ el}gtrc;}f?%che'vﬂﬁ' §¢ an¢ 9 eapandi ng

cavity 521 of t SI ng acing t I ower ’housi ng 51. “Each
first upper tleompnaﬁl236ﬁsponcd belesen thid fisst and theaasstcopdcontaet B4tions 621

extending wt fi vin fo ri y
engag ng an | Hhpeaceaiibtst RS Reff Bistder? Bhlnopfinecimfiyctiz, o iy
642 for el ectgeccﬁallyweﬂgagi1mug ﬁllndhmue@rﬁl ﬁﬁtmrpoetz@leﬁsd:eex@éndl@d a
retaining 20 @og 43 di sposed bet r} hle irst and, second

cont act porti §HE!E E 5% ¥R ICEHIRG 89 V\gg poelgetricallyengagingear, nserted
corr espondi ngel@éﬁ’érh?z’ dé%%e gk, & Q&oﬁu%@h@ch $ioh 9535 %ot aﬁb@ﬁanﬁ @ngugw%
housi ng 53. Each second upper terminal 65 includes a first contac

portion 651 extényiicg oleetremc tdeyicei pSt ant peretrinlng Portignspd dEeposert
electrically t V, 0 d
contact port i SAVEE, Bt AR LE RS pSEE LG S0 cofdRed REBET
devi ce 615, ankkld msaoﬂfaarmrrgspmdh'jgocmvﬁ'g'sSZGi|osf|ctbesafdddieﬂmemngtﬁﬁefatmgsﬂle and
second cont acIt ortlons ?gl ng confi ur?%gto P% heI |tnS| t
cor r espondi nglo®&Y i §QpsEEs> b 1*raar‘f ﬁrﬁﬁéﬁp T‘FOE?{‘%HE’ Includes g Hrst contac
particular, tﬁlﬁﬂbﬁ%ﬂﬂ '&b{f&dﬁg\biﬂﬁﬂ the?Birst G8Per 1B&Ivin@s1B38 f@f elebically

t erm nal 3062 63, 64 extends transverse to the insertiagn

direction of engagkIzean inspted elecirenic 9gvics 60, &eccopf contaghportion fdP Jor
inside the regRachhy Rfeil an inserted electronic device 61, and a retaining

20 portion 643 disposed between the first and second contact portions 641 and
642, configured to be held inside a corresponding cavity 522 of the middle
housing 52 facing the upper housing 53. Each second upper terminal 65
includes a first contact portion 651 extending within the first upper
receiving slot 56 for electrically engaging an inserted electronic device 60, a

25 second contact portion 652 for electrically engaging an inserted electronic
device 61, and a retaining portion 653 disposed between the first and
second contact portions 651 and 652, configured to be held inside a

corresponding cavity 523 of the upper housing 53.

In particular, the retaining portion 623, 633, 643, or 653 of the terminal
30 62, 63, 64, or 65 extends transverse to the insertion direction of the

electronic device 58, 59, 60, or 61 and is held inside the respective one of
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the |l ower, mddle, and upper housings 51, 52, and 53 such that the
termnal 62, 63, 64, or 65 can be firmy held in position, and w ||
not be noved if a |arge push or pull force is applied on the term nal
62, 63, 64, or 65. In one enbodinment, the retaining portion 623, 633,
643, or 653 of the termnal 62, 5 63, 64, or 65 can be a plate

el ement. I n one enbodi nent, each of the termnals 62, 63, 64, and 65
may incl ude athpllewer ntigdlef andewpgienhagsipgs 11, 53528233 sedpthastg, terwningls53

so that the t i,nals 6 i i .
di fferent ang érs8 3a$ Jf'l’e?r ﬁ](éﬁf'%% ?ﬁﬁﬁg'lagqugépé%%%%% tda\bn@f%@%ger@&ed if'a
instal |l ed. Eaalpeofushhe putirfoioedk appized @BtheGdrmiaalds X B3me¥, omed. ulleor
body portion 10 6{5

4, 634, 644, or 654 i,ch te t ween, a
connect s .t he TOPYERIBh HHFHINGPOLEH Q%%%aﬁr?ﬁ%ﬁr@gw%ﬁ?@%@g&
651 and the cgy resRRANGR REn IRCH Mt UMAGH. PRI bh®RnBédiméd2eadef Y
651. The retaining portion 623, 633, 643, or 653 of each of the

terninal s 62,teBBinals462, 13 666 apd P amey indledn & murlidyolwtainiss BEHonse34,

of the body parvic 833 86413 s, R T IERuAd 6P a SETEPRS APRY on
fragnentary pﬁacﬁm)@midiffefent a@essztftn’mithlgtenhmaisrﬁg&p@:%iang oenberstllef. t he
upper housing, the first and second interlocking nenbers of the

m ddl e housi ng, i cki i ng
according to oneﬁgﬂ%éﬂﬁlr?e{r%ﬁyf%t %%ﬁ@gﬁéﬁg\%ﬁ#iﬁ%g}l&?%g \éﬁiipﬁg‘ 0

FI GS. 17pand 48, 6th4 |d@verothaifcl nghkh antndhebetinadeh e albusinmgels?2 thean
be interl ocked al ong..the_.l ongi tudi nal . directi of the | r housi ng
51 or the mi deATEPSAYING IS e PhEioNofer y@ﬁsi%@sﬁr S ol e
housi ng 52 ar&,aAspeNhhedecvadicdatact portidai28CE3N®A0S of £1.| THE Fetaithe

m ddl e 25 housings 51 and 52 can be prevented even if the first and

second | ower RatAn$aPs63} Gidd o6 F5araf erhofithararpingly 62n8d & and 65
(nsert ed el echholie iy '6e Bty ﬁgﬁ@%& Boyshig Blesuhn W Qflflion

housi ng 52, e upper are stdcked I'n a direction.

| ower haussi ngir&isvema to tiod extensiopkireetian gf die hody pontier b24,ké3Hg déntier s
513 each havi an interlocking 30portion 5131 configured for

i nterl ocki ng agenent, and the m ddl e housing 52 can include a
plurality of interlocking nmenbers 524 each having an interl ocking
portion 5241 conFi@sr éed 4t linter fogkientrengagentvd wewdh shdwirgasie a
corresponding. in 5131 of, the interl

coresponding, Lol el Locking,por . of, G131 o1, Lhe, nieriecki o by
interlocking medRRkinldeABestdTehd Higdlk dekéing, MArthe dnerlddas enttiess
20 of the lower housing according to one embodiment of the present invention.

Referring to FIGS. 17 and 18, the lower housing 51 and the middle housing

52 can be interlocked along the longitudinal direction of the lower housing

51 or the middle housing 52 after the lower housing 51 and the middle

housing 52 are assembled so that the deflection of the lower and middle

25 housings 51 and 52 can be prevented even if the first and second lower

terminals 62 and 63 are elastically deformed by an inserted electronic

device 58. The lower housing 51, the middle housing 52, and the upper

housing 53 are stacked in a direction. The lower housing 51 can include a

plurality of the interlocking members 513 each having an interlocking

30 portion 5131 configured for interlocking engagement, and the middle

housing 52 can include a plurality of interlocking members 524 each having
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5 interl ocking nenbers 524 extend in opposite directions, and cone
into a hooked engagenent with one another in the direction when the

| ower housing 51 and the m ddl e housing 52 are assenbled so that the
i nterlocking nmenbers 513 and the interl ocking nmenbers 524 can
mutually interlock with each other as shown in FIG 18. 10l n one
enbodi ment, the interlocking nmenbers 513 and the interlocking nmenbers
524 can be arsmimedpdkingapetieggeiddconiigheed fas istedaeking epga@entnt with

el ude 3 o oiial G aofornonaipd, Fiot e BinBCS LS otk g s i,
Lhe. 15 ubper bonsing 53 can Lot ude o b ura ity o et ec ke
menber s 52? eiémyoﬁg\}’%nén%bqrnégl @Eﬁitﬁ%piﬁﬁrﬁck’ﬁi%S@ﬂ“%n ‘Jﬁ‘g]urcgg%feor
i nterlocki ng QRIRGRARheMibbR $14 baBAd i oggégi@scupéwiioﬂg dridt &drh©Gtb N

portion 5251 of the interlocking menber 525. |n one enbodi nent, the

i nt erl ocki ng keske omgagementofvithhens wnethendrithy diesebienswhes thedowere

i nterl ocki ng i,0 1% of Latesl ocki S 1
extend in opp@sﬁg giqr ec?i (%)hnes,mitgﬁ% c%rq?e%hgn?% glrehgg%ggﬁ%eﬁrig%get%n%hew th
one anot her iintarlekiligrmembens S#3eandt the imtied dé¢leng msiimgys 524 aad ridtealijpper

housi ng 53 are, assenhbl,ed so that the in l.aqcki ng nmenbers 531 and the
i nterl ocki ng Wﬁl}%’éﬁém %acﬁa?ﬁhmﬁ%‘?‘]"’@u}]%ﬁrlgock wi th each other as
shown in FIG 18. 251 n one enbodi nent, the interlocking nenbers 531

and the jont er | ocki v erabddinent2e madrldokingimeamyed 318 aadshajgentedting
Verti cal 1y SCHERBESCBgSAINGGSPREESS 3 Sakirel AL ) 5ot Al dler
housi ng 51 can be secured by interlocking elenents 527 and 532. The
upper housi ng 53simarlypek bewhva Flarioakd ng, deheddatwusiag 3 saosed
"t or 1 ocki ng BFEABNE BIUEIRASOLs et BeHPRy B BFBEEE] 575 AehoCkliPg 20
B Cavi 1y 526 1o och e ortign B25E RohAguEn i AR ARONER S8 e
upper holdsi nguBer Anusing &3 wad didudema plwmglitg2f imgriopldng mamebars §31 each
housing 52 having an interlocking portion 5311 configured for interlocking engagement
with at least a corresponding interlocking portion 5251 of the interlocking
member 525. In one embodiment, the interlocking portions 5251 of the
interlocking members 525 and the interlocking portions 5311 of the
20 interlocking members 531 extend in opposite directions, and come into a
hooked engagement with one another in the direction when the middle
housing 52 and the upper housing 53 are assembled so that the interlocking
members 531 and the interlocking members 525 can mutually interlock with

each other as shown in FIG. 18.

25 In one embodiment, the interlocking members 531 and the interlocking

members 525 can be arranged in a staggered manner as shown in FIG. 10.

As illustrated in FIGS. 16 and 19, the vertically stacked upper housing

53, middle housing 52, and lower housing 51 can be secured by interlocking
elements 527 and 532. The upper housing 53 may include two interlocking

30 elements 532 disposed adjacent to the opposite ends of the upper housing
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5 includes two interl ocking elenments 527 di sposed adj acent to the
opposite ends of the upper housing 53. Each interl ocking el ement 527
has a laterally projected interlocking portion 5271 configured to
establish an interl ocking connection with a cavity 514 forned on the
| ower housing 51 so as to interlock the |ower housing 51 and the

m ddl e housing 52. i0As shown in FIGS. 13 and 14, the upper housing
53 may i ncl udé3t woachpderidoking diesypot 632 |has chlaterally pBJecad inthdotkige a
| at ch portion_5331. | at.ch _arns .are for .l at.ching an.inserted
el ectroni ¢ dolPaRTss g PABEef aGertiiisetnddir RSy iniion k.S
5?31hof the | a%\eiﬁzl 82 618orpsd ?ﬂdld hﬂddletmbﬁﬁgaﬂlsol)as td\h@xt@@@@stﬁeelf peeles
of the insert el ectronj ¢ deyice 60. Eac 15 latch arm 533 furf{her
conprises a pﬁ@%%?&égp@F{ﬂﬁh?@%gﬁlﬁﬁﬁpgdﬁ4e&hﬂbm%éh%nﬁﬁggﬂ@éﬁpﬁh§£
device 60sin jhdes it RtkideofeR¥n8NA0HABoR It RPacSH fRGR Qﬁa{aotsﬁ@
el ectronic device 60. In addition, the mddle housing 52 may “al so
i ncl ude two | anéhofdhasppardoaaing HBaiash iatetlaclihg plsmend 2 bhasa laterelly

ot oh porti onor 54 Bis T PRR ATk RAAS o SRl B e

| at ch portion ng 1nto’t espective notches
t he el ectroni comleetioe with aFemfityl &4 oamet 628hé lowlehoodmgprsilses ad to

pressing portion,528 onfigured to hold an.electropic device 58 in
an inserted pHg?”cl‘?%(rf%B k=St ‘ﬁ’&stal afngﬁ %Wﬁd%}ﬁi‘o’c}?m% el ectronic

device 58 as shown in FIG 13. In sunmary, an enbodi ed el ectrical

connect ofg of t he Ay gt inl FIGINtI30and BA the mppérsiesisingos S enpgriatlade upper
and | ower housings, and a gl urality of terg1 nal s eagh havi n?} a
retai ni ng por CPBYFIEENPISERACE dRtel aBRE angl cprh Baung @dpicBportigmdtl-sdhe o

the insertionidif @ehs 3330%refbr GaREITOR Gnsteist Clectidifc WBIREM(NSy the
portions of the termnals are held i'nside the two separated upper and

| ower housi ngsngagemenhhetwene thelatinpersionnh3 bleof therlpightaemg 534 and the
posi tion, a”dnSf%HE'so@ 1391?%@%)%&@%‘185% dfm8 i1+s%ftg<?ei%9§&38 HeDidk lof k-
caused by the Insértion or noval of an el ectronic device, 1S

appl i ed on t héattleamn 538 further cadahriseoa preswing fportien 5334 gmgfurédvo hold
separ at ed upper and | ower. hoysi ngs, the term n]?Is havi ng,  suc

h
retaini ng por &1 GFETERYY $aice fnserind ROFIHGR PhEngREIE f P surtace of

Furthernore, theeld@oMpPP@&ivi@Ng0. OREbdMELE] MESMiRESRLEME! 52 NSl bide a
plurality of interlocking nmenbers di sposed along the el ongation

direction of BHdyde Weudatery armrh 828 eel havivg Ry latehpertionod2&lhe Thp daeh
housi ng and t i r i éﬁ&ﬁr- t he,: (A j; i Kk
t oget her \/\hengﬁﬁée@%gp%‘??ﬁlo%?}gﬁ andlﬁ?ﬁ{ee %ﬁé‘%&ﬁgﬁ@ﬁg%éﬁg&ggﬁ%ﬁgd
so that the uppgl eatednpdner thhoaspective catchee 5Pl of dint eldctromion ddwideedt i ng

from the forcg (1 omcomDEseAafh ShTpARLS: MR, BBBhaskhhhg Ry 6
hold an electronic device 58 in an inserted position by engaging a top

surface of the electronic device 58 as shown in FIG. 13.

In summary, an embodied electrical connector of the present invention

25 comprises two separated upper and lower housings, and a plurality of
terminals each having a retaining portion configured to extend in a direction
transverse to the insertion direction of an electronic device. The retaining
portions of the terminals are held inside the two separated upper and lower
housings such that the terminals can be firmly held in position, and cannot

30 be moved even if a large push or pull force, caused by the insertion or

removal of an electronic device, is applied on the terminals. In addition,
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to the upper and | ower housi ngs can be secured using two bracket
menbers fastened by screws or rivets. The bracket nenbers can be
respectively nolded with the upper and | ower housings. As such, the
nunber of conponents can be reduced. The above-descri bed enbodi nents
of the present invention are is intended to be illustrative only.
Nunmerous al ternative enbodi nents may be devised by persons skilled in
the art wi t howithdbpdesignpiftwonsephmtaloprer ehd tlowerf bbhsimgsy ghec teainimg]s
What is claingd.is: ].I?An el.ectrical connector,. comprksing: . uppe
and | over houlTile SHER i RIARITE RVEes Fab e, pRyY SPERtah dhate aoipe
receiving sl OFm@]ﬁH?ﬂlﬁ're_t,ethFhﬁ_/cf upper BAE dowentoabiags ré@epﬁw@lihgmd@fa
upper termnals each_jncluding a firsf contact portion extending
within the fiP]é‘fﬁ}t?é@gW“er&?@&)‘PFm s CiTNE L g e slonggtion diserlionivhg
wi thin the Seﬁﬁ”ﬁodsﬁ%‘?' VIR i1t @doki AN Gnnbed it NihB iRk tHRBing! SRPHRd
between the first and second contact portions and held inside the
upper housi nginterlgking megbstsupflthe Jowér hovwng iwerpelaltegesizr hwhere thadi ng
a first cont rtij: t ' i1 hi ' Y a
second cont aciPisebERE ABHAEIDE, Ml kS eCrhtish DR ol 38od S
and a r et ai ni logvepdrdusomgs déampbs gateeitvd dront hdeflectiisd feoml thedoret font act
portions and held inside the | pwer hqusing. .. ., The ...
P ect i cal comtBEEBEadrTERARRE P Ha Lo s inipsaledip Jeadtiitex e
nenber apd a {heWihePhag kekenBialsshehWrefecwhidCsind ewd Tiagker ndthelower
housi ngs are di sposed. 3. e electrical connector of Caim2,
wherei n t he ulfsEned bicxaEewswRtdretandhenaagkshepenbersi g by eespastaghal | v
formed by an | t sl di.n 0 ae Jd o CHet iBhhess and
t he | ower hou%ﬁgﬁgaa%@i ﬁfteeg?%rléﬁ?g?vﬁggﬁgé/&%&iEsrersﬁ‘?}?m{h&%g pr oéfess.
components can be reduced.

r

The above-described embodiments of the present invention are
15 intended to be illustrative only. Numerous alternative embodiments may be
devised by persons skilled in the art without departing from the scope of the

following claims.
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204. The el ectrical connector of Caim2, wherein the upper bracket
menber and the | ower bracket nmenber are screwed or riveted to each
other. 5.The electrical connector of any one of Clains 1 to 4,
wherein the upper housing and the | ower housing are stacked in a
direction, and the upper housing includes a plurality of first

I nterl ocking nme rs .each 25 having an interlocking portion, and the
| ower housing i %&%%"ﬂf‘am ity of second interlocking nembers

each having an interl ocking portion, wherein the first and second
i nterlocking menbels aAe eouddHjecniretoreemprising:i r st and second
receiving slots, and the interlocking portions of the first

i nterl ocking menbamppenasd lowe Hdagdlgddehgag e fentrevdiviigtshe andteeterki ng
portions of the second int e,rl&cg ng nmenbers in the direction.

6. The el ect ricCEN IEMMHRAPOFIORCASTRESVINgH & ei n the | ower housing

I ncludes a cavity, and the upper housing includes an interlocking 5

el enent di sposed dPREFHY A IPRRT EpPERAlt Badnigcliimee et portg and
having an 1 nt &l fikt AhBPMHE M3 RALDIrNod, 8's8cdridnfith b drithg

upper and | ower housings are asse o i lectrica
connect or of withinnthe seognat wsicpivingeslpl, asd arweeasning mgrtion disposed between

the first and second contact portions and held inside the upper housing; and

a plurality of lower terminals each including a first contact portion
10 extending within the first receiving slot, a second contact portion extending
within the second receiving slot, and a retaining portion disposed between

the first and second contact portions and held inside the lower housing.

2. The electrical connector of Claim 1, further comprising an
upper bracket member and a lower bracket member between which the

i5 upper and lower housings are disposed.

3. The electrical connector of Claim 2, wherein the upper bracket
member and the upper housing are integrally formed by an insert-molding
process, and the lower bracket member and the lower housing are integrally

formed by an insert-molding process.

20 4, The electrical connector of Claim 2, wherein the upper bracket

member and the lower bracket member are screwed or riveted to each other.

5. The electrical connector of any one of Claims 1 to 4, wherein
the upper housing and the lower housing are stacked in a direction, and the
upper housing includes a plurality of first interlocking members each

25 having an interlocking portion, and the lower housing includes a plurality of
second interlocking members each having an interlocking portion, wherein
the first and second interlocking members are arranged between the first

and second receiving slots, and the interlocking portions of the first
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slot is configured to receive a card edge nodul e or a daughter card,
and the tosecond receiving slot is configured to receive a flexible
flat cable, flexible printed circuit board or a nother card. 8. A
el ectrical connector, conprising: a | ower housing; a mddle
housi ng di sposed on the |ower housing, conbining with the 15 | ower
housing to def ]

recei ving sl O{nter?oc%mg Bt?ntﬁﬁ%%%rehéﬁge‘%ﬁ{ﬁ&s%ggée&g%ﬁ %?ﬁon pido ocking

housi ng, conmbpaitiags ¥f e sebendineisloekidgusdigers @ ghefdirerién.f i rst upper
receiving slot and a second upper receiving slot; 20a plurality of

first lower termnals each including a first contact portion
extending within the fiThstelkomesl rceﬁﬁéc‘t/drn@fSCQﬁm d, sek@sth clontiagkr

portion exten t he sec | ower receivi.n | ot
r et ai ni ng porgwﬁn&ﬂ@g&@é& B Ye tlweulmfarétoualﬁa lgaeam%aﬁtlgc&ng

portions sand Behdnt "cl?s'p@l%d H@’ ab&hab éipblﬁ}bdb@te end of ti& ﬁblblé’ral'ldtis}hgoﬁnd
second | ower term nal S each |ncIu ing a first contact portion

ext endi ng wi t h#ving pe interlgeking wertioneerdening it sy cavify sekwmtheawpenand
portion extenging §1H ar%@%se?rﬂﬁ@@d | ower receiving slot, and a
se

retaining portion etween the first and second cont act
portions and held | nS| de t he m ddl e housi ng; a plurality of

first upper term n’ﬁ' S ?ﬁ@@ie’cﬁféak‘&’drﬂt@cﬁr bt C?eﬁling@%?e?émﬁ‘l% fifs@?ecewmg

extending wthin e first upper receiving s a second cont act
portion extensphig qmﬁguwdtthée@emdardmdgc nrasiedd 1 mdaughdar, cazdhding the

retaini ng, porLi.on, di shased 0210 HeshveAHLRBRONA S8 Hlivle
5B S ARRE S d: HEaebOF g

portions and Insi ousin
printed circuit board or a mother card.

8. A electrical connector, comprising:
a lower housing;

a middle housing disposed on the lower housing, combining with the
15 lower housing to define a first lower receiving slot and a second lower

receiving slot;

an upper housing disposed on the middle housing, combining with
the middle housing to define a first upper receiving slot and a second upper

receiving slot;

20 a plurality of first lower terminals each including a first contact
portion extending within the first lower receiving slot, a second contact
portion extending within the second lower receiving slot, and a retaining
portion disposed between the first and second contact portions and held

inside the lower housing;

25 a plurality of second lower terminals each including a first contact
portion extending within the first lower receiving slot, a second contact
portion extending within the second lower receiving slot, and a retaining
portion disposed between the first and second contact portions and held

inside the middle housing;
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a plurality of second upper termnals each including a first contact
portion extending within the first upper receiving slot, a second
contact portion extending within the second upper receiving slot, and
a retaining portion disposed between the first and second contact
portions and held 10i nsi de the upper housing. 9. The electrical

connector of Claim8 t her. conpri in er br.acket nber and
a | ower bracket menBBfe t{@ Qégﬁ%vﬁ %ﬁ ineldime ﬁn%rnfﬁ%t?a
housi ngs are ghrEpeSRebnding withid theTlﬂies a;iéfp@f Eredeasimgcgme@tmoﬁ cbhtattm 9,

wherein the upper bracket 15 penber and the upper ou3| n% are
integral |y forqraen sicafingnwahin Hs e HPB@@%CIVH}%S lph nfd BStaipngc k et

menber and t he,{igy&lis g&@é{f 'b@ﬂ;vé%hethle 8O5RY Is¥eddr ERAaddpdiflons and held

i nsert-nol di ng process e electrical connector of Claim
9, wherebn tw@sﬂpp@rmmdé@h@msm@mnér and the | ower bracket menber are
screwed or riveted to each other. 2012. The el ectrical connector of

any one of d ai ns a8phurlity of wheonsi nppeandednonals daciu dnakgding refirst gdntect

housi ng, and

ower Bouei nghdHfek BRERalR Bt M R AR g ik GopdUnble,

h?vi nlg an i ?t%a:rrhom ek tegdingr w:x(thm an:dsdcb@d Imppleiih&cmug ﬂgt i andl a1 gk sining

plurality o ir.st jnter|ockin ac avin

Pt erl oot g Bstios disbosih DErta e ek and Serond raiie deorfens fad glder

housi ng jgnd tlhgidfglt}[es&fpeﬁhgﬁfh peking menbers of the mddle housing are
i

arranged between the rst and second | ower receiving slots, and the
interlocking portions of the interl ocking nenbers of the Iomer

housing are in a hpokeThe RURGEE Yonnedtdr bh@lamexrImﬁkemgomﬁmihgm of
the first |nterlgﬁk|n menbers of the (ii(ae ho
direction; tH&PReF PERekeh SRNGR fmsﬂcﬁde@@r rankst grem ehéf@% ich the

i nterlocking (EbenRIdRARTY 108%} RBudhls ¢ BIshedi ng portion and the
upper housing I'ncludes a plurality of the interlocking nembers each

having an interlocking portion, wherein the 5 second interlocking

mebers of the mddl e ﬁwabaﬂlcaﬁanﬁ@@mfsterduﬁ@mnmaﬁmﬂp@ﬁﬁpe@fbrédaet
upper housing are arranged between the first and second uppe

recei vi g sl onsmbemeand HiE yppes oBHRE G Piearalbn sorgred; hoan étaﬁ@ﬁdnoldmg
interlockin nt
Wih the i neerToas Buftheifiebt nahie M M\t follofe sfe FRARIE™

upper formed by an insert-molding process.

11.  The electrical connector of Claim 9, wherein the upper bracket

member and the lower bracket member are screwed or riveted to each other.

20 12. The electrical connector of any one of Claims 8 to 11, wherein
the lower housing, the middle housing, and the upper housing are stacked in
a direction, and the lower housing includes a plurality of the interlocking
members each having an interlocking portion and the middle housing
includes a plurality of first interlocking members each having an
25 interlocking portion, wherein the interlocking members of the lower
housing and the first interlocking members of the middle housing are
arranged between the first and second lower receiving slots, and the
interlocking portions of the interlocking members of the lower housing are

in a hooked engagement with the interlocking portions of the first
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t ohousing in the direction. 13. The el ectrical connector of
Claim 12, wherein the mddle housing includes a first cavity, and the
upper housing includes an interl ocking el enent disposed adjacent to
an opposite end of the upper housing and having an interl ocking
portion entering into the first cavity, and 15 the |ower housing

I ncl udes a secgn avit nd t m_ddl.e .housi ng i ncl.udes a .
ntert ooki ng. ERahske bRt b SO hie HsRe O she 4t Bin B midgte
n ddl e housi ngowitg; halidega plurbhtyestisecdtidigteplotking Manbes eath ARt dhe
second cavity, 14. The el ectrical .connector of d

y . im, 13,
wherei n the fINE{O%HRePORIE PBHSPE riRpEr ioHgng| Belidss & @%Jiﬂyu%&hq 0
receive a car gQagRidP MnShedd edch Zﬁavﬁh@Uf htigkr6alidy Mol NELER

upper and | ower receiving slots are configured to receive a flexible
flat cablSe, fsasnélintegptingdnembersial theamiddier heusing and dhel interlocking] 5.

I LeEL1 oaheRSRIets o Pl WHSHALD SR ol IS HBPBL R

m ddl e housi ngs i ncl udes pos arns each
havi ng a | at ctppeor téceiviengsigisngamal rike patérdockimpotpahtiods tdfe thiespeadd ve

card nodul e or_ daughter board nd each.latch arminclydes a pressing
por t1 on_ conf | (NFERLE WeTwernel EGBET basg i n eord gacismsnt
board in an i w#@rthednf@lckin@nportions of the interlocking members of the upper

10 housing in the direction.

13. The electrical connector of Claim 12, wherein the middle
housing includes a first cavity, and the upper housing includes an
interlocking element disposed adjacent to an opposite end of the upper
housing and having an interlocking portion entering into the first cavity, and

15 the lower housing includes a second cavity and the middle housing includes
an interlocking element disposed adjacent to an opposite end of the middle

housing and having an interlocking portion entering into the second cavity.

14. The electrical connector of Claim 13, wherein the first upper

and lower receiving slots are configured to receive a card edge module or a

20 daughter card, and the second upper and lower receiving slots are
configured to receive a flexible flat cable, flexible printed circuit board or

mother card.

15. The electrical connector of Claim 14, wherein each of the

upper and middle housings includes two oppositely disposed latch arms

25 each having a latch portion engaging a respective notch of the respective
card module or daughter board, and each latch arm includes a pressing
portion configured to hold the respective card module or daughter board in

an inserted position.
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