ELECTRI CAL CONNECTOR BACKGROUND COF 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 nultiple electronic devices arranged in a
stacking manner. 2. Description of the Related Art Mot her boar ds of
el ectroni c apparatuses carry electronic_conponents. such as
processors, menories, active &heloglyl sOMNYECIOR  connectors to
(for connecting mated connectors, electronic card nodul es, electronic
devi ces or power sourcesBA@RGROUD IGF THY ENSYENERDNNG t he

el ectroni c conponents and the connectors. Wth the help of the

not her boar ds, _ el ect.raoni c. ¢ nponents can performtheir desired
functions. Tht no ﬂﬁﬁthFgﬁ.%ﬂ"%?nDtherboard islimted. As

not her boards 15 becone snaller, or nore el ectronic conponents and

connectors are nUHAtEEseAN IAPEMRNDLALES to ORE eRRirital @BnA&tol R more
efficient use of the nounting area of a notherboard is stacki nﬁ_the
!

el ectronic coPdBrREAY oy an Hdcdem ecangeaior epafigured Hongeeeivingvanitindhal
el ectrical cofpassRE advinky aﬁ-ﬂan%L:Ji Sﬁgﬂﬂg%%ﬁn of two electronic card
nodul es stacked one upon anot fter to not her board so as to double
the nmounting area of a conventional electrical connector receiving a
si ngl e el ect rdni c Dieseription of thy\BektedArt cal connector 1 includes a

| ower housing 11 and an upper housing 12. The | ower housing 11 has a

card receiving s (P g YA i 4.C pair
of flexible ar m%&%%?’rhgé)tfc‘ﬂ?ﬁ}go\ﬁ %g%@?ﬁgis?%%ﬂplg%ggﬁﬁgm C e\?lﬁtg’e.

I n the sanme nsucheas, prdgessopsy ancrhouiss, rgtite® ahd passivaretbctronEsy connestoot
121 for receining an el ectronic device and.a pair of flexible arns
152 for Vat crith SaRrisEr PPt oBfiif . el dhel el bR
FIG 1, the ufgpbdesf bieyblee sated)? 2ndswhbofer amercontenag tharebdttinid o

the lower flexible arm 112, and the flexible a 11 nd the flexible
arm 122 components and the connectors. e‘ﬁtﬁ the {lg?p ol the motherboarci(s,

electronic components can perform their desired functions.

The mounting area of a motherboard is limited. As motherboards

I5 become smaller, or more electronic components and connectors are
mounted on motherboards, one solution for the efficient use of the
mounting area of a motherboard is stacking the electronic components or

the connectors. FIG. 1 shows a conventional electrical connector 1 which
allows connection of two electronic card modules stacked one upon another

20 to a motherboard so as to double the mounting area of a conventional

electrical connector receiving a single electronic device.

The electrical connector 1 includes a lower housing 11 and an upper
housing 12. The lower housing 11 has a card receiving slot 111 for
receiving an electronic device and a pair of flexible arms 112 for latching

25 an inserted electronic device. In the same manner, the upper housing 12 has
a card receiving slot 121 for receiving an electronic device and a pair of
flexible arms 122 for latching an inserted electronic device. As can be seen
in FIG. 1, the upper flexible arm 122 is above and extends parallel to the
lower flexible arm 112, and the flexible arm 112 and the flexible arm 122



are independently operative. However, such an el ectronic device
stack el ectrical connector 1 with independently operative flexible
arns 112 and 122 has several disadvantages. One nmjor disadvantage is
that users can directly unlatch 5 and renove the el ectronic device
received at the lower card receiving slot 111 while the electronic

device received.a thg per a[QLJard receiving slot 121 is inserted.
Such an oper a¥F & REY ﬂ’gﬁé@@r & inserted upper electronic device.

Anot her di sadvantage is that the | ower and upper el ectronic devices

may col | i de whenHbolehegsacls amsldcanaituddycd el eletical QGaHIMIRY! GFthIHE
| NVENTI ON ,IH view of the di sa%an ages of the above-nenti oned
convent i onal BAERGIAFRIAY OBHWHES ol lXIDIe naunel bkt r PRGAI 1€dnriet spveral
provi ded. disac@ﬁﬁta@é@e@ne%ﬁfoﬁ‘%ié&ﬁ@%ﬁﬁ%e ISR AU chid cﬁﬁaeﬁg WhRedEW
el ectrical connector “can simul'taneously unlatch the upper of two

el ect ronisc deandctsmavedbe elagtronicadevi® rsreivkddt thenlower whrshreckieringoslet

el ectronic det/i cehi';ls unl attched . Anot hcﬁrttﬁs?lect of ;the. pre en
invention is lﬁa‘? %‘gxeneé% réalnéccqervilccearﬁc%g?l &ty p?:%{ncaﬁﬁeﬁnc & he t?plper
el ectroni c dejiingrdi OSHdIDalU@?ﬁﬁa@ibh gayt BenhgeMiie Bb@Cid Oppee dieitioni
According to &r;(e enbod'ilrren_t of the present 1nvention, an electr,cal

t
20 connect or iarther drsadyapisay is thaigae lowsr andrypenplseiinippycesand
a pair of secpdcant WRYoH altifnfRIRoRaPYntgklides two opposite

ends, a front side having a | ower region and an upper region, a first
receiving slot forned on the |ower region, and a second receivVving

sl ot forifred on the upper r8SgMMARKOBIHEINVENEION m nenbers extend

respectively fromthe two opposite 25 ends of the main body, and the

| ower region eXtEP@?ev@%f"ﬂ%”diEﬁlﬁ/aﬁ?aFEs Q){fytfﬂg HovanBHIRABE RnvddtonRA! I

of second arm nmenbers extend respective romthe two opposite ends
of the mai n bdediricalmennemsonspprew rebagirgtal esnrens ivproweted. t he pair of
second arm nmenbers. Each first arm nmenber includes an interfering

portion. Each segandsHbiBiGEsl R ehfiGh HARS: @8 new electrical connector

can simultaneously unlatch the upper of two electronic devices received in a

15 stacked manner when the lower electronic device is unlatched.

Another aspect of the present invention is that the new electrical
connector can unlatch the upper electronic device prior to unlatching the

lower electronic device.

According to one embodiment of the present invention, an electrical

20 connector comprises a main body, a pair of first arm members, and a pair of
second arm members. The main body includes two opposite ends, a front

side having a lower region and an upper region, a first receiving slot formed

on the lower region, and a second receiving slot formed on the upper region.

The pair of first arm members extend respectively from the two opposite

25 ends of the main body, and the lower region extends between the pair of
first arm members. The pair of second arm members extend respectively

from the two opposite ends of the main body, and the upper region extends
between the pair of second arm members. Each first arm member includes

an interfering portion. FEach second arm member also includes an



interfering portion, which is able to engage with the interfering
portion of the respective first arm nenber when the respective first
arm nenber noves toward an unl at ched position. O her objects,
advant ages and novel features of the invention will 5beconme apparent
fromthe follow ng detail ed description when read in conjunction with

t he acconpanyi ng.dr aw ngs. | EEF DESCRI PTI ON THE WNGS . The
i nvention wi Pt @r@gwﬁ%dﬁgega% gﬁﬁdote&gﬁgﬁew JER G S ARPRGOT
whi ch: t oFl G the SROYWRtIRe GRBY 8fth | ABAbere hW@ieh! the alesSRNDE T4rdf arm mbhber 2
is a perspective view showi ng a el ectrical connector nounted on a

printed circunevesdawarduplaced poytieto el ect roni c devi ces positioned
in a stacked manner according to one enbodi nent of the present

i nvention; OthEY Gbjedh, hdvAutddRs SRACIIVEE fHHEVs IFANE Nvéition will
el ectrical connector |sdccording to one enbodi nent of the present

inventiond;  be&ebBe @Barentafremctheofrdlowingvietdiledi degeripon evlrnnagad in
arranged in the.nai.n f tri onnector according to one
enbodi nment Of&%@Bpggﬁﬂ{ﬂﬁgﬁegoﬁ?fégﬁffngﬁré%%%l s a top view of the

el ectrical connector in FIG 3; 20FIG 5 is a perspective view of an
el ectrical connector VBREEFIIESERIPTIONOFEIHE BRAWENGMI at ched
position according to one enbodi nent of the present invention;

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

10 FIG. 1 shows a conventional electrical connector;

FIG. 2 is a perspective view showing a electrical connector mounted on
a printed circuit board and receiving two electronic devices positioned in a

stacked manner according to one embodiment of the present invention;

FIG. 3A is a perspective view showing an elecirical connector

15 according to one embodiment of the present invention;

FIG. 3B is a sectional view showing the terminals arranged in the main
body of an electrical connector according to one embodiment of the present

invention;
FIG. 4 is a top view of the electrical connector in FIG. 3;

20 FIG. 5 is a perspective view of an electrical connector with its second
arm members in an unlatched position according to one embodiment of the

present invention;
FIG. 6 is a top view of the electrical connector in FIG. 5;

FIG. 7 is a fragmentary perspective view showing the latch elements,
25 the pressing portions, and the interfering portions of the first and second

arm members of an electrical connector according one embodiment of the



FIG 6 is atop view of the electrical connector in FIG 5;

FIG 7 is a fragnentary perspective view showi ng the latch el enents,
25t he pressing portions, and the interfering portions of the first
and second arm nenbers of an electrical connector accordi ng one
enbodi mrent of the present invention; FIG 8 is another
fragnentary pers g\ctive vi ew showi ng the | atch el enents, the pressing
portions, and)rf"ﬁ"gl THERPR Sy | ng portions of the first and second arm
menbers of an el ectrical connector accordi ng one enbodi nent 5of the
present inventi oFEG. 8 iEl4notlferi Fragmeprv perspsdiivel vigwt bieowingsthealacth

second arm nenbers of an el ectrj.cal connector in an.unl h

051 11 on acoaNURHISBe GRS Honan0 s s fhr BGEt PR are gist G
10 is a perspRetid/gny hRmiEROvf Al elebftical Wohnebloa el ding! Gt dnidimedO
devices obliquely inserted in an electrical connector with first and

second afm meHBe BresentinYeti®ed positions according to one embodi ment
of the present invention; FIG 11 denonstrates the engagenent

bet ween the presgicn® R tdpPeRl shobdnd iHeStirsBEM SRIBAG ar@f meMbelsedtdnl cal
connector and the card edge portion of 15an el ectronic device

accor di ng to Verdrieatveanerien inodn uplatcped pestion aoenidingrio one embodiment
of the present invention;

FIG. 10 is a perspective view showing that two unlatched electronic
10 devices obliquely inserted in an electrical connector with first and second
arm members in unlatched positions according to one embodiment of the

present invention;

FIG. 11 demonstrates the engagement between the pressing portion of
the first arm member of an electrical connector and the card edge portion of

15 an electronic device according to one embodiment of the present invention;

FIG. 12 demonstrates the engagement between the pressing portion of
the second arm member of an electrical connector and the card edge portion
of an electronic device according to one embodiment of the present

invention;

20 FIG. 13 is a perspective view showing an electrical connector

according another embodiment of the present invention;

FIG. 14 is a sectional view showing the internal arrangement of the

electrical connector in FIG. 13; and

FIG. 15 is a perspective exploded view of the electrical connector in
25 FIG. 13. '

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, embodiments of the present invention are described in



FIG 12 denonstrates the engagenent between the pressing portion of
the second arm nenber of an electrical connector and the card edge
portion of an el ectronic device according to one enbodi nent of the
present invention; 20FIG 13 is a perspective view showi ng an

el ectrical connector accordi ng anot her enbodi nent of the present

I nventi on; FIG 14 is a sectional view show ng the internal
arrangenent ofetaihwitblreferenice 4 theatackedodraivings! G 13; and

FIG 15 is a perspective exploded view of the electrical connector in

25H1 G 13, DETA IERBESSR Bl Sloidcal  donh¥GNT G afelBhicehith one

reference to the attached draw ngs. e electrica
connect or 2 ismizziioedaricthe prashntoingemivnad mmemntabdd ta dhpripted sewtit board

i nvention is untable to rinted circuiit board. .3 for recejvin
stacked hor | Zblaioes Y st eHiPrERREy dieoped g oneai 6 tauddn as
el ectronisc cajiidh A9 elkc@8nicARrd hdtlcsN Al GOwndnTIGS3 2 4nldes, gheelbétrical
connector 2 conprises a majn body 21 having two opposjte ends, .a pair

of first arm PBABEPS2 EOMPRSEhAMHEN PefAl B2¥INGIOHPROME BiPediRed @nds
of the main body. gl mefitrd2PRkien ifnggt?f’\?ﬁq f?c;rﬁqtﬁ%g;gcg'b SFohe BUHEBA NI

forward fromthe two opposite ends e main . The mai n body
21 10 i ncl udesinabddyoht, midle iroohssdond aaml weevbersed’ onteRdidg foxwarnidi ng

ext endi ng bet TR e 3PpRE SERoR e el el 255 e FRICPA A
recei vi ng sl dhclddds 4 Gonesiden10 hevingwdoweegicton 2100 lesfiardinebaineemehd he

f t ed ' f the el ect I ¢ devi 4, nd | Vi
(fomt odde PoL) Onaal tnc, SLESLLANLG doul 6. 41000902 2554 dLesely N9

the pair of second arm members 23, a first receiving slot 211 formed on the
lower region 2101 for receiving the front edge portion of the electronic
device 4, and a second receiving slot 212 formed on the upper region 2102

15 for receiving the front edge portion of the electronic device 5.

In one embodiment, the main body 21 includes two housings 213 and
214, wherein the pair of first arm members 22 extend from two opposite
ends of the housing 213, and the pair of second arm members 23 extend
from two opposite ends of the housing 214. The two housings 213 and 214

20 can be separated or formed integrally.

In one embodiment, the first and second arm members 22 and 23 can

be made of plastic material.

As shown in FIG. 2, each electronic device 4 or 5 may comprise two

opposite side edge portions 41 or 51 and a front edge portion. A notch 411

25 or 511 (as shown in FIG. 10) is formed on each side edge portion 41 or 51,
and a plurality of contact pads are arrayed on the front edge portion.
Referring to FIGS. 2 to 4, the two first arm members 22 define a space to
accommodate the electronic device 4. Each first arm member 22 includes a

latch element 221 fit into the respective notch 411 on the side edge portion

30 41 of an inserted electronic device 4 so as to prevent the inserted electronic



15for receiving the front edge portion of the electronic device 5.

I n one enbodi ment, the main body 21 includes two housings 213 and
214, wherein the pair of first armnenbers 22 extend fromtwo
opposite ends of the housing 213, and the pair of second arm nenbers
23 extend fromtwo opposite ends of the housing 214. The two housi ngs
213 and 214 20can be separated or formed integrally. I n one

enbodi ment , tdewicei 4 Sromafgingesenidengalln peliaseew. 2Bacindirst argamepwendde of
pl astic materd 0 [ C I e or
5 fay. conpr i dutpstcomfifies doMlssifle Bhflonta 2B BLE LIAR Slifeh e
edge porti on.side nefach oft flie fiRbaa nizkibef 32 t¢ holMirthe BleBlréaic Wy ices ihamnmed
on each side .edge ,portion 41 or 51, plurality. of conta pads
are arrayed dﬁsegﬁ’él PPgifien e"‘!fg_éh(b%?t’ino%?gi?gr erf@%d’r‘?%mlgl @srtion t%é241,S t he
two firsg armngredadlcswiR tistef @@rﬁc%ﬁﬁg r&@eaﬁ@fmeaé@péﬂﬁ%nahaﬁtahom c
er

device 4. Each first armne 22 includes a latch elenment 221 fit

into the respgastriedelstsionis deviceh se e te reuntiedeleppse tipises saariedoby He
inserted ele i evi 4 p t i I oni c
dovi ce 4 frortBareged s 'ofifoR® ATaCkEt PAp OF AAABHEE S BRbGP™
further conpricsEsala Paessd rigbpast shomn2 22 FGot3B) dirmapged welong fthe irstn

inner side surface o fi,rs r nber. 22 to,hold.the el ect.ronic
hov ce a i dreiBerloa T ab ks byt BRERGe BoubRa 3 ol insefied pESHRY
portion 222 is 5 engageable with the top surface of the respective
si de edge porti da t4d sahe amannas elid teb sdcend nanintemiesrs 28 défine aapadeoto

counteract spring fqrces exerted by. the c res o] ct portions
So1a and- 241 BeEpmeghie dhe Flegang dedice S P RARIn 330 2 booh §eoad Ehoun
in FIG 3B) arémpaess mbRAgs hhgch kletlent @3 EifY im0 118 Rlpddivealdtc & hel d

the electronic _device 4 in an inserted position. 10ln the sane
manner, the tSids edgedqmgtion Ml pdmbdpscrted adedtionée devigrne 60138 tadedyierb st e

the el ectr oniig. ey Eafs SARANS! fofl Grind. aFRARRAGO BRI MEERET 23

includes a |l a enen into e®respective notch on
si de edge porsecan &in wember 2 Sertherdorlpeises o pressidg podeons2 3opasruting

prievent the | Seld £k ShEAS s HEESF Re L2 REh eSS A3 the
electronic device 5 in an inserted position as shown in FIG. 2. The pressing

portion 232 is engageable with the top surface of the respective side edge

portion 51 of an inserted electronic device 5 so as to counteract spring

20 forces exerted by the compressed contact portions 251a and 251b of the

lower and upper terminals 25a and 25b (as shown in FIG. 3B) arranged

along the second receiving slot 212 and to hold the electronic device 5 in an

insertion position.

Referring to FIGS. 3A, 3B and 4, each of the lower and upper

25 terminals 24a and 24b includes a contact portion 241a and 241b and a
solder portion 242a and 242b configured to be solderable to the printed
circuit board 3. The lower terminals 24a are arranged along the first
receiving slot 211 with their contact portions 241a partially protruding in

the first receiving slot 211 for electrically engaging the contact pads on one

30 surface of the front edge portion of the electronic device 4, and the upper

terminals 24b are arranged along the first receiving slot 211 with their



15 second arm nenber 23 further conprises a pressing portion 232
protruding inward froman i nner side surface of the second arm nenber
23 to hold the electronic device 5 in an inserted position as shown
in FIG 2. The pressing portion 232 is engageable with the top
surface of the respective side edge portion 51 of an inserted

el ectronic device 5 so as to counteract spring 20 forces exerted by
t he conpr essewngashpadions i b pagiadlyprobmding 5n e Gist réveiviegwlot aht fapper

t inals 25 . f | d
Fecei ving of creeARD el BBiRl " cdleck gty Bt ORRRAE LB OD O HoRSCCN
i nsertion posidgeqortidredfahe elegtronickdetdse 43A, 3B and 4, each of the

| ower and upper 25 termnals 24a and 24b includes a contact portion
241a and 241b ang. a, spl der, tion 242a and 242b nfigured to,be
sol derabl o 1o ¢ nerpi e bk f R dhH 30 endPRs 2R Al AP i fed,
are arransged @herg pdrtof i I5lta waEERMbN@nd| Hlsolle: prtibnt DEIS a6ONL DB

portions 241a partially, protruding in the first receiving slot 211
for electri cafNigErsgalfl R§ %qln‘éﬂré@ﬁtfé’c&epﬁrd%teérpn&%t Bergdr3-acEhodowee

front edge pogih@RisOfsqt fie ﬁf&%&& %[Hrfg @l_@\é@&&qﬁec_@ﬁﬂ# 91%} 9RP&Yith their
termnals 24b are arranged along the first receiving slot 211 with
their cont actongasi ppuiess 241p pastallyaprofrugingtin ubi¢ sepond reprivingrsdet 212
recei ving sl L] I i e an
opnosi 1 & sur 1 TEETSFEHY APk T PRk U8, S ARk AT P Bk
4. Sim liarly,poetiomobthet diecttomie dedosl S upydethe ippen tamhmaRSE baard artahged

includes a 5 contact g%gi on.25la an%%Slb and.a solder porti 252a
and 252b configF &he 13550t SBrRIERRoMIEY 242; RihpHIcH: Eaniart eaﬁ_ton_s 3.
The | ower tergarialss p%@t@ucﬁh% & "B 9Rdord qe@eiwlhg SREONTD I'feE ed|¥itNBals! ot

212 with their contact porfions 25l1a partial protruding in the

second recei vinggeiagdhe pamtagtopads|asican prpgsity sedaeegehdetentegae pertigvads

on one surfac . ..edge to portion of the electronic device
5, and the up(geﬁr?étefgr&?no%gl(ag%fgg' are arranged al ong the second

receiving slot 212 with their contact portions 25 I b partially
protrudilAg i n t hia enecombpdiment of thg ps¢sent inventiasy thel prénted ehbuiy bearddgi ng

the contact p i f . e i of

the ol ect ron; @ iuEe & hASRHERLS xait nBRSe HiorbOyihg ARG RRE L ga

i nvention, thermpineiRt2a, 24ls,c26a akb25t] add the solder portions 242a, 242b, 252a
and 252b are adapted to be surface-mounted on the respective contact pads

on the printed circuit board 3.

20 The adjacent first and second arm members 22 and 23 are
fundamentally separated. As illustrated in FIGS. 5 and 6, the second arm
member 23 can move to an unlatched position while the first arm member
22 is in a latched position. As such, an electronic device can be inserted in
or removed from the second receiving slot 212 without touching the

25 electronic device inserted in the first receiving slot 211. However, as
shown in FIGS. 5, 7, and 8§, each of the first and second arm members 22
and 23 includes an interfering portion 223 or 233. The interfering portions
223 and 233 of two adjacent first and second arm members 22 and 23 are
designed to be engageable with one another when the first arm member 22

30 moves toward an unlatched position. As shown in FIGS. 9 and 10, with the

cooperation of the interfering portions 223 and 233 of two adjacent first and



conprises a plurality of contact pads corresponding to the | ower and
upper term nals 24a, 24b, 25a and 25b, and the sol der portions 242a,
242b, 252a and 252b are adapted to be surface-nounted on the
respective contact pads on the printed circuit board 3. 20The

adj acent first and second arm nenbers 22 and 23 are fundanentally
separated. As illustrated in FIGS. 5 and 6, the second arm nenber 23
can nove to aiecomd atne hveednbros 22 iaoé 28hithieenovemdrit of theafirst aeniveembe 22s in

a |latched positio . I i | C i.ns in
or remved froftueEReE e of Bl A LB Sy BHuERns BRond il B

|2—k5) el ect roni Qm\énqmlili:t?%gfpwﬂtié?mastimgwgﬂihﬁ% Qefeithfdﬁlﬂ&}ﬁbato@dgevices g

wever, as shown.in : ,an ,, each of the rst an con

ar m nenber s z@aﬁ@é & b, oiudizacimt Rred BPVAY %?Efﬂ%%%%s Srersddy The
interferisng pAEloRipPesddd cBRBcEPSishs DWPa 2 18CERTa bhd S518N tREGHRE arm
menbers 22 and 23 are designed to ag en(gageabl e W th one anot her when
& an

the first ar randeynper tZmizdsgddas’dbe biniSael Ralgsigosianipyevenishe
shown 1 n Fl Gy, t@gg/h%&' Woélg%{dﬁ?c S@f?%eéf Eshttﬁegt'r%g% tlrléﬂ'ﬁ)v&cﬁ?tfﬁg Ieerc%;%g}gs 9o

portions 223 an J acen second arm ne
and 23, the misteBeintis oémbohal fwhilst tharalecemie de?i2e tSo imarted i tthd eghper

position may simu|taneousl i.ng.the second, arm.nenber 23 to an
unl at ched pos¥t? reﬁ?vg%ﬂ%tf 1,%%(1;1 l@a%HlSteﬂ?ﬂ PRYO| ect roni ¢ devi ces

4 and 5 can be sinultaneously turned upward by spring forces exerted
by 5 the conprehbsdeamodandnt poFIG ®)shelidiafering Portib1z8 afthe Ioritarof

t he | ower and gtﬁgergéern‘i,nal s 24a, 24%, 2$a and 25b. .Such , defsiggn
can prevent tRENSPH t_ijfﬂ:le%e‘?‘@”atrﬁefoel BCRPIBFANE t&_e S BT HERrYed™ n
the |over firigferfefia8ipdrion 9B9tof%hd sbondCAmY abnMel 128 SRR BLERhEP ML
device 5 inserted inthe ugfer second receiving slot 212 is still in

an inserted pdst efrarmembemli meoveptiowridesnt unlatehed pogitionh ghe mtenfsring ng
portion 223 . i j: u d jqacent
o the i nnor 19787 3¢5 bRl B TRERRA rna B S 53, Bk o e
menber 23 sudhterfeaingvivetion B23 tan bé skaprerd e nide vith thoweafipuation oaithe

unl atched positipn, the.in ferj ortion 223 can engage the
"torering. pBIETebie 2380 28,38 bRhE Ariacen: f50 <8 SeqtRECR L mefpers
portion 233 canapE23baredvérdcaBiigedh the configuration of the
interfering portion 223 so that the adjacent first and second arm

menbers 22 and zﬁef%?rri]néj %0 \ﬁ("}ts' (i?lalnﬁ &I,itgg %?e'ctrical connector 2 permits the
upper electronic device 5 in FIG. 2 to be turned upward ahead of the lower

20 electronic device 4 in FIG. 2. To this end, the distance x between the
inward edge of the pressing portion 222 of each first arm member 22 and

the adjacent edge of the side edge portion 41 of an inserted electronic
device 4 is greater than the distance y between the inward edge of the
pressing portion 232 of each second arm member 23 and the adjacent edge

25 of the side edge portion 51 of an inserted electronic device 5 so that during
the movement of the first arm member 22 toward an unlatched position, the
pressing portion 232 of the second arm member 23 disengages from the
respective side edge portion 51 of the inserted electronic device 5 prior to

the disengagement of the pressing portion 222 of each first arm member 22

30 and the respective side edge portion 41 of the inserted electronic device 4.

As such, the upper electronic device 5 is turned upward before the lower



Referring to FIGS. 11 and 12, the electrical connector 2 permts the
upper electronic device 5 in FIG 2 to be turned upward ahead of the
| ower 20 electronic device 4 in FIG 2. To this end, the distance Xx
bet ween the inward edge of the pressing portion 222 of each first arm
menber 22 and the adj acent edge of the side edge portion 41 of an
inserted electronic device 4 is greater than the distance y between

t he i nward ediectufnid¢ Hevipe ésasndtheparilisian b2B&enfthe feh eketrond davinesdnber
23 and the adjacent edge.25 of the side edge portion 51 of an
inserted el ec%n%off%l%&oc}%e% so that during the novenent of the first
arm menber 22 toward an unl atched position, the pressing portion 232
of the second arRefeetineto PIG.di, Sknglrgeral comettoe 2 radspentpises i ér @fdge
portion 51 of the inserted eleé t&ropic.de ice 5g§rior to the

di sengagement?'B PEREHPROLSI % Pt Fipntintie dplaiciing movement pf thefissh 22

30and the respRICidcYRd B Gn&HB& s RO 4108 4d a9fio tp&lgze!nﬂ%ﬁar Hed aﬁh%@&dﬁdﬁni c
u

device 4. As such, the upper electronic device 5 is turned upwar
bef ore the. | ovembésI2Zcandghs fromebging oxer-bang aveediep dpmegotp Bettiseand: he

two el ectroni eofeyhiSfibeft APy LR BN BLABH: protootBICHEAGS b 8ald G

4, the electrical connector SO conprises a pair o
prot ect ors 26pdrton |26 4djagent e thelredpebiiveg endwénbatmafh bddy 21 rant anb

and second arm nmepbers 22 d 23 so, as to prevent.the,first and
o oo B30 A R roing: DpB AR SR G el 918 ¢ e
first angd secsmile TREDGISseRIndMtbrdvers BAGRAJaIIN AEEhOK oMéR A cadbhe

i ncl udes a base portion 261 adjacent to the respective end of the

mai n body 21 #PHCARP EsENTRTReSHBPHIET e ThePaEE Cit BilabRIrd patddhat
apart fromtWﬁe%ﬂﬁlﬁ?&%e\f%@c@@tm%@c%bé@&nfélefe’?}se%ﬂ%éecond menbers 22

and 23. A screw el enent can be applied to fasten the base portion

261 to the printed circuit board 3 so that the arm nenber protector
25 can be conpl elkg presegiujnvgntion camhe grleded in aoeiler brpecahelgetrical

enbodied in | ectkhgal npect SO i 1GS.
13 to 15, Thainpraapr O/BF fbnd BEHGR%SARNIET, Phe ARSI M hLRol 65
havi ng tMo oppagirises enasin bogyabil hefvirfg tved oapositeeerisisy 8 [Bir ek fiesidirmg

forward fromthe, t opposi.t e .ends nd air _of .second_arm nmenbers
23 ext endi ng TOPRER S PORGAG oW e i R qubosify w1 it & Rcohn
body 61 incl udesndaring e¥inteird23 6l@nliayifogvad fame thd &g oppdaltd knaddiran
upper region 6102, a first |ower, receiving s|ot 611_1l formed on |
FIG. 14, the main body 61 includes a front side 610 having a lower region
6101 and an upper region 6102, a first lower receiving slot 611 formed on
20 the lower region 6101 for receiving an electronic device 62, a second lower
receiving slot 612 formed opposite to the first lower receiving slot 611 for
receiving an electronic device 63, a first upper receiving slot 613 formed on
the upper region 6102 for receiving an electronic device 64, and a second
upper receiving slot 614 opposite to the first upper receiving slot 613 for

25 receiving an electronic device 65.

In one embodiment, the electronic devices 62 and 64 can be card edge
modules or daughter cards, and the electronic devices 63 and 65 can be
flexible circuit devices such as flexible flat cables, flexible printed circuit

boards, or mother cards.

30 As shown in the embodiment of FIG. 15, the main body 61 may



20 the lower region 6101 for receiving an electronic device 62, a
second | ower receiving slot 612 fornmed opposite to the first |ower
receiving slot 611 for receiving an electronic device 63, a first
upper receiving slot 613 formed on the upper region 6102 for
receiving an el ectronic device 64, and a second upper receiving sl ot
614 opposite to the first upper receiving slot 613 for 25receiving an
el ectroni ¢ dexingEise5 lower hpwnsing é 1 revmitidehoysingh 61 @ Hisposedrincthd éwiveres

62 and 64 can_be.c edge nmpdul.es or ught er , cards, .and, t he
o oot At S S0 Ca LBRH sl €17 ek BRI iR nbne 2 s
fl exible flatTieabhieof filsextl MembedtRdeabnd fidm BRardposits efidd bLthe

cards. conprise_a | ower housi 615, m ddl e housjng 616 di sposed
on the | ower H8lHds Rgussag 61 ,n%rﬂ;&leuﬁﬁﬁeﬁﬁa mag‘? ﬁgnewnb?@ﬁés%e%ﬁpwe

m ddl e hqusi r‘tgvch?ptpoﬂ@@en?&sj of 1k u@kéﬁ{ouﬁhg‘m”ﬁ%&%ﬁ gk %@?Ié.rlqg‘tﬁe"‘ﬂ

opposite ends of the mddl e housing 616, and the pair of second arm
menbers 23 exipwist hpusing 645 tand teppiddle sowsing 646, nheomipipationh deBne1thes17.

Ref erri ng bac . r i i
nousi ng a16. 1t Slasthad ot et PHEATHT] Ay 812, 0 bl bl
recei ving sl sl fhelmahile GdAsing hed 6ujp eombidiasivngdéfine thedfitsh andisdcdme
housi ng 616, in conbjnati.on, gefi ﬁ the first and second upper
recei ving sl JRPeBIeSCLRE You 61 fing to FIGS. 13 and 15, each of
the first and second arm nmenbers 22 and 23 includes a | atch el enent

251 or 281 fit iReferthe tb?EII;]E.t 'ﬂfl’/&mﬂollﬁ,heﬁﬂxlbf%eﬁﬂrkﬁ aad ie?t@n@iedﬁa
edge portion 621 or 641 o e electronic device 62 or_64 _far
| at ching t he BFBEEBoA? deds cBcgoe fioh |eané&mi 43 loRr Bofit gt fe

first and secQyehavemBRIDSIN 26aNdodthel §18¢ YHES pdrtich% A 6564 NEF the
portion 222 or 232 protruding inward fromthe inner side surface of

the first or dedumic devicendadiar 64 fordatchgt thergaironiederier 62 ehitd. devi ce
62 or 64 in L.nser |t i I .. the
el ectrical cga{r?rﬁigic Oretaﬁgé)g?rﬁbgf ?agée%snang Sﬁfét??daﬁljiﬁ??ﬁ%#ﬁ??rzst dcl)\%e?%g%d& uapper
term nalis 66aprassihgd firtivact?2 aclid progruding?idiwiaird Stone dret matr gide tsindface661a
or 661b and a cand cont ac ortion 2a.and. 6 , and a. plural ity
of Second | ovil MGt SEr LAt FarDes 32 06 24 to AERLRE R OS2
first contactodyyhisnid fosithalb and a second contact portion 672a
and 672b. The first contact portions 66la and 661b of the | ower and

upper termnals 66a and .6 re arranged alJ on he first | ower
receiving 25 s|8f Sb‘i‘i’_‘ldﬁ%p[ggmfli“g%deﬁg e Slovutiel FRRISCIPT h BABPHES &
first type ofpglfied bOH:& B GRd Sper REMBREOBHa GANRG caRR ihEIAMRg GO 2
and 662h of the first lower and upper termnals 66a and 66b are
ar r angeoal onfdrst hentgeicpartion e areddbvander seasndaomtash ottt 6eaw &l f or
electrically agi 0 LC o i

P88 Ry I0G N Db O ShEHAA SR 695 o670 UEen

first contact por
including a first contact portion 671a or 671b and a second contact portion

672a and 672b. The first contact portions 661a and 661b of the lower and
upper terminals 66a and 66b are arranged along the first lower receiving
23 slot 611 and configured for electrically engaging a first type of electronic
device 62. The second contact portions 662a and 662b of the first lower
and upper terminals 66a and 66b are arranged along the second lower
receiving slot 612 and configured for electrically engaging a second type of
electronic device 63. The first contact portions 671a and 671b of the
30 second lower and upper terminals 67a and 67b are arranged along the first

upper receiving slot 613 and configured for electrically engaging another

-10-



30second | ower and upper termnals 67a and 67b are arranged al ong the
first upper receiving slot 613 and configured for electrically
engagi ng another first type of electronic device 64. The second
contact portions 672a and 672b of the second | ower and upper
termnals 67a and 67b are arranged al ong the second upper receiving
sl ot 614 and configured for electrically engagi ng another second type
of el ect r oni dirdletpipeeoibdectraniodevieatdddi secong aeatast pprtidse §72agnd

| ower and up t n n per
torm nals 678 ZhdTeTE el At Bl APl B SRR £ Ll B
insertabl e i nileng tie seespécppyereanwigf slohé 14 mndrconﬁgdfﬂdeforwhattmmlgr
housi ngs 615, 616, and,617 so that e fi rsa

Lorm nats GosmSRanE BHoRRE I Rac SR ElFaiatic SriSt Boert Puf BRRAT b,

and 67b ¢an hacdQFanyraky10¥Wrthnd uppek Re@fiBal8 BRMATEDEL ahfiehé ise&indt ype
of electronlc device 62 and 64 is ‘a card edge nodul e or a daughter

card, and thdowecanbupiepterpinals 6éa auhd D @eémaéfé agRNSRISGBrAtEIsipn 663

erX|bIefIat i r t

15Ret or i ng (5 B et pROApE el AU i BRI, Bliadlr B bR
and upper br dokeingséibes o, @Lﬁé 6dicdo6BE thbé'nptllngrerhndhppﬂrtprnnndw@a and
upper housi ngs ,6 17 to ther for f.ast

o Gdl e and. JBHePothane the Sokond TouteR $Rg it JemipEh b A Bbdl

bracket penmbeesuréBehaaid 68b can be secured by a plurality of

fasteners 69 such as screws or 20 rivets penetratlng t hrough the
assenbl ed | ower, m ddl e

nd h 615
one enbodi nent, Ilnh%nq B%?Cﬂg%‘?&y EE?J@SJ[%‘% Eggleﬁg%’@r V%agﬁﬁ’a& 884s éan

be conponent Scafh elbd Ghodull© By tah@adgfh‘t@fca@d‘dar&ﬂoﬂfér sctoHS ItHEs of ERechddic617.
The separated upper_bracket menb 68b, | ower bracket nenber 68a,

upper 25 hout@m@ 1 7nd éﬁdsmotlémb}?oﬂ%ﬁ epple fhexibin psimtedhgireyit board or

nmanuf act ured. @ﬁﬂ gl ternative enbodi nent, the upper bracket nenber
68b and the upper ousi ng 617 can be f or med integrally by an
insert-nolding process, and the |ower bracket nenber 68a and the

| ower hdéisi ng 61Refeminge FI6h iéd thernlecirieall opnnsetamd mayeneluge lewergnd

process. As %1'15%91’ blra%ié@crm&'ﬁgag R8R%Rd %b tcpﬁ‘npmg the lower, middle, and upper
housings 615, 616, and 617 together for fastening the lower, middle, and

upper housings 615, 616, and 617. The lower and upper bracket members
68a and 68b can be secured by a plurality of fasteners 69 such as screws or

20 rivets penetrating through the assembled lower, middle, and upper housings
615, 616, and 617.

In one embodiment, the lower and upper bracket members 68a and 68b

can be components distinct from the lower and upper housings 615 and 617.

The separated upper bracket member 68b, lower bracket member 68a, upper

25 housing 617, and lower housing 615 can be easily manufactured. In an
alternative embodiment, the upper bracket member 68b and the upper
housing 617 can be formed integrally by an insert-molding process, and the

lower bracket member 68a and the lower housing 615 can be formed
integrally by an insert-molding process. As such, fewer components of the

30 electrical connector 6 are needed, simplifying the manufacturing and

assembling processes.
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30el ectrical connector 6 are needed, sinplifying the manufacturing
and assenbl i ng processes. Referring to FIGS. 13 and 15, the

el ectrical connector 6 may further conprise a pair of arm nenber
protectors 26, simlar to those of the enbodinent in FIG 4, for
limting the unlatching novenent of the first and second arm nenbers
22 and 23 so as to prevent the first and second 5 nenbers 22 and 23
from bei ng over -RelstringiwFiohglianddé, the elherichl senngnidr $emeydurtkerber s

22 and 23. A

o oot e HHeTE % b R SREORE PRRSES 460 SIRBATh MG Hitthe o
14 and ) 15, t h@réﬂio?ﬂménhmHGE g,d ot dimitihg the widdiehihg tmgovegleﬁi gf Tlﬁrﬂisﬁdilﬁ

u er ousi n are sta e n rect|0n an t (0] r

hggm ng 615 ?St"rﬁﬁ"%fjdéémamﬁmg?%?l ?hﬂn@f% 5 i Prevert ﬁgeré iesa%%lii and
the m ddke hayshpers@26irdne ffgﬁlsb@nib%r%ént Yavaidihd H&ha%é‘%cﬁﬂh%%gﬂeﬁﬂ
nmenbers 6161, wherein the interloc nber s | ower

housi ng 615 aﬁﬁdortdw@efﬂheﬁzﬂ YA o&scﬁgwmm@ﬁ&éém befapplied e Ergtca
h 616 d |
ousi ng ghggg%ilg&g% SLUEER wggﬁt{egtczr@ﬂﬁ!bﬁﬁﬁon ower receiving

slots 611 an are in a engagénent with one anot her

in the direction. Simlarly, the mddle hou5| ng 616 includes a
plurality of secRefgring ¢o IIHES. ng pediddy shélerenhdusihg aldpehe hmdéieng

617 incl udes [ [

t he second i&aoélgingc@i%éx‘ilrﬁ%%éb g@é;ﬁ%gﬁ?ﬁggﬁ@@%ﬁ hogrs}?z%ﬁg? 2,%

the int gblboc Kbogr l’fﬁfmfﬂg $180n6ldds efpltdaityuppeie ncrichingbhémbes 6151
arrange etween the first and s ond upp 1 vi slots 613. and
614, and are a0¢ Qlené‘l‘)‘ﬁg{? éﬂ E‘ECF? oﬁepla‘r‘?i‘l% fiFstt Wéer?ocﬁmg
direction.  mehBer8UBTE, ywh&ﬁéﬁl Qh@thea-l%ahngomﬁ%@r 605 1 Of¥e tiggTh@déent
of the present i nvention for_ receivin | e el ectronjc_ devices

posi tioned i rhaasiggfdideandae ﬁaﬁn@ﬁerlpﬁbn&mn@r@éiél of thej igidleghopsing
nb f
e s for | AL IR0 RLGEL OG0 G ALREE RIS T

nenbers for ectronlc evi ce
second asm mefii¥erandhae iare hotlexdf engagempiir w:thmneambtherem theedif@tiong

por L0 of {NGLRIET 0 AR RRbRCHb ol 2500 8 R
adj acent fir shiepRek®ecandbas H1BRHRAEe WHE HdtRingosEr inefudeha glwality
of the interlocking members 6171, wherein the second interlocking
members 6162 of the middle housing 616 and the interlocking members
20 6171 of the upper housing 617 are arranged between the first and second
upper receiving slots 613 and 614, and are in a hooked engagement with

one another in the direction.

In summary, the electrical connector of one embodiment of the present

invention for receiving multiple electronic devices positioned in a stacked

25 manner includes a pair of first arm members for latching one electronic
device and a pair of second arm members for latching another electronic
device. Each of the first and second arm members has an interfering
portion, and the interfering portion of the lower of the two adjacent first and
second arm members engages with the interfering portion of the upper of

30 the two adjacent first and second arm members when the lower of the two

adjacent first and second arm members moves toward an unlatched position

-12-



adj acent first and second arm nenbers noves toward an unl at ched
position so that both el ectronic devices positioned in a stacked
manner can be sinmul taneously unl atched, and the situation where the
| ower el ectronic device is unlatched while the upper electronic
device is |latched can be avoided. In addition, each of the first and
second arm nenbers may further 5 conprise a pressing portion for

hol di ng t he isasthat dwtle|edestronisi deviess pesitivhes @ssﬁaﬁlgecgma@m@hcm behe

| over of the s‘}ﬁl{:ﬁéne%ﬁglysﬁﬁ%ﬂ?ﬁr E%dn%ﬂ?% ieRathln: \{h‘é?eesthéri LA el BH%r

t han the pressing on o per "o secon arm
menbers, so tdeaicet iseumjpmhed elldt thmnu;ﬁped aledmniadebiee Unllakchde dap I’beOI‘

tothelower eletr evi ce nore, the unl atchi

b ach LoC orpREdr tHafdfify. b ot it Mol treoad Sl e G
arm menber prc@h@ﬁis@ra ;%@ss%ﬁg f)&ﬂ@ﬁ%ﬁﬂéldi hé hﬁs’éhe@rele'éﬁsﬂiedieafc@ m%ber
from bei ng damaged. bove- descri bed enbodi nents of the present

i nvention ar resFiEREEHOR @f B@ lpwey of thatf :retear@rﬁeyond\ﬁrﬁem@ﬁ@ew nrefrhdasi ve
enbodi ments Ry RerlRAEMaReHe H%sglgg ?)8&&3115&&*41& ‘ﬁﬁ%érrbft}’\ﬁ@ﬁ?srttanw's&%ﬂt

departing fromthe scope of t OW n I's clalned
is: 1. A el ectarincabmbersnse thot Ihecmpmr iebictrgmc device candenmilatchabyrior to

i ncluding t Rosi L e ends, a fr si de havi | ower n_and

an upper r g b RS RR ek fReEhoR, Mo gr rs S R b,

and a sqgond dgfedeifisngnéd lseéorfdosrie thedibdré) @at! PREKmIted b9 in arm member
protector so as to prevent the first or second arm member from being

damaged.

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

following claims.
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a pair of first arm menbers extending respectively fromthe two
opposite ends, each first arm nmenber including an interfering
portion, wherein the | ower region extends between the pair of first
arm nmenbers; and toa pair of second arm nmenbers extendi ng
respectively fromthe two opposite ends, each second arm nmenber

including an intgrfecing. portion engageable with the interfering
portion of the r@é‘ﬁgﬁagﬁg‘fchsst arm menber when the respective first
arm menber noves toward an unl at ched position, wherein the upper
regi on extends betineera ehetrjtal commfecweconthraing: nenbers. 152. The

el ectrical connector of Claim1l, further conprising a plurality of

first |lower and uppeiin bedyrineildngeachoppusits ¢hdg aafreanideCiavigl & lover
partially extending within the first recgeivi slot for electrically
engagi ng” a fitPEIPNEHAEN FPPE] 18810Ne A FEStARsATHES S10d formed) Qncthe hoswer tagion,

sol derabke t qng JReboiPcbivingUldt BRREEHn ﬁ{b%@epfég&ﬁi;i ty of lower and

upper second termnals each 20 including a“c¢ontact "portion partially

extending wthin : VA S 3 16 &l i ng
another Tirst typs Lo Of anst B chifhftts Sinh rEpQtVaIE Tanf ROGRG
sol der abl e t @pphstepends, eghchi fitiambomnber 3ndlhdingl actiniecliing grrtien,or

of Cdaim2, erein,the first type of, el ectronic. device is a card
cdge modul e SAGeRAnGREF iSkior SoEaRrhEVERLIRT POt Rhatt gty o m
2 or 3, whereihd each first arm nenber further conprises a pressing
portion protruding inward to hold the first type of electronic device

in an ingerted pogigairosk seRBAd QA6 In&RB&E ExandiHFERBSdctiORPIrbSCHe dwo
pressing portion protruding inward to hold the another first type of

el ectroni c deppesita andsy cpels seeasd Pos Memier inpladiagang intggifering, partion
bet ween an i - Of . gk ' ecfir
menber and a%wg%gggen ltg&}é%ﬂg?ﬂ%@? k:&?lgp O({f;dﬁg?%sgecetﬁ%cﬁ%%?% @%r@})%re i's
great er than wehet tht aespecthet fiese armmeémbarmlowddewardd drhenlprobsd pogtion,
portion of t heh se.cqtﬁud arm nenber agd an ad'khacemt fedge c{)f t he anot her
first type of¥herein the upper region exten s between the pair of se€ond arm members.
15 2. The electrical connector of Claim 1, further comprising a
plurality of first lower and upper terminals each including a contact portion
partially extending within the first receiving slot for electrically engaging a
first type of electronic device and a solder portion solderable to a printed
circuit board, and a plurality of lower and upper second terminals each
20 including a contact portion partially extending within the second receiving
slot for electrically engaging another first type of electronic device and a

solder portion solderable to the printed circuit board.

3.  The electrical connector of Claim 2, wherein the first type of

electronic device is a card edge module or a daughter card.

25 4, The electrical connector of Claim 2 or 3, wherein each first
arm member further comprises a pressing portion protruding inward to hold
the first type of electronic device in an inserted position, and each second
arm member comprises a pressing portion protruding inward to hold the

another first type of electronic device in an inserted position, wherein a

-14-



5el ectroni c device. 5.The electrical connector of Caim4, further
conprising a pair of arm nmenber protectors each di sposed adjacent to
the respective first and second arm nenbers for limting the

unl at chi ng novenment of the first and second arm nenbers. to6. The

el ectrical connector of Claimb5, further conprising a pair of screw

el enents, wherein each screw el e t fastens t.he respective.arm

Tenbor by of ecaIRNee ORTNEO A BT B OL IO BICASINS PABOIL 6o FL arm

connector of Gkaben dnd dnkdjhent edreosf the figst t}éFe of electroni@dlicy Blgréaterof
u

first lower and upper term nals each ipcl udi a first 15contact
portion and aha®cAAGHREEVesban gAVvakh gdge of © AreRsHlg PYrtion %fgéband

llover and uppRtotEafhnlembRAGRd! AF lHfcag 8ddel bS h S ARbReE RS Hjpeno@and
a second contact portion; wherein the main body further

conprise$ a tHpdepnied®iisd.ng sl ot opposite the first receiving slot
and a fourth receiving slot opposite the 20second receiving slot;
wherein the first contact portions of the first | ower and _ upper .
termnal s are arrangedlhs eiggtricRecqnmesior P& hofusthet CORBritag £iRGN ed
for el ectr i Cal aRBRABL Bhofkckdrt Shotl Mokl o8laBEL! BT rdlBYIER ikl Yd
second contact portions the first Tower and upper term nafs are
arranged al orggcotkatnhinragnttBs fadehitingghs hotatdhimg mlovementelf thy fostgagi ng

a second type ctronic device, the first contact portions of the
second | ower sgﬁ%mﬁ%r&ﬁleﬁ@re "nal s are arranged al ong the second
receiving slot for electrically engagi ng another first type of

el ectroni.c device,, an tko . :

| over and upper te6r' m %*%aggtgﬁgp?oar%gg@?gf (?ngnt %’efﬁ?tgglﬁ ¥ é{ﬁﬁ%%gg \%q%ér

sl ot for of screw elements, wherein each screw element fastens the respective arm

member protector to the printed circuit board.

7. The electrical connector of Claim 1, further comprising:

a plurality of first lower and upper terminals each including a first

15 contact portion and a second contact potion; and

a plurality of second lower and upper terminals each including a first

contact portion and a second contact portion;

wherein the main body further comprises a third receiving slot
opposite the first receiving slot and a fourth receiving slot opposite the

20 second receiving slot;

wherein the first contact portions of the first lower and upper

terminals are arranged along the first receiving slot and configured for
electrically engaging a first type of electronic device, the second contact
portions of the first lower and upper terminals are arranged along the third

25 receiving slot for electrically engaging a second type of electronic device,
the first contact portions of the second lower and upper terminals are
arranged along the second receiving slot for electrically engaging another

first type of electronic device, and the second contact portions of the second

lower and upper terminals are arranged along the fourth receiving slot for

-15-



el ectrically engagi ng anot her second type of electronic device.

8. The electrical connector of Caim?7, wherein the first type of

el ectronic device is a card edge nodul e or a daughter card, and the
second type of electronic device is a flexible flat cable, flexible
printed circuit board or nother card. 9. The el ectrical

f 119) f h
conpr 1 ses o PTESLTHY Sreing et Meann yRe NI GCPBHEN G he et type

of electronic device in an inserted p05|t| on, and each second arm

menber conprises rtlon 10
anot her first type’ ofe@?e@g?tgﬁ codlgv Of#f |’ns rtequ tr Prstggj ot
V\ﬂer? n a di ﬁlmmm@@éﬂg&ﬁ ai&:jrtlmd@é maﬁwopi dhﬁ@t@f@@@lmmers]?wmﬂ of
the first arm nenher an aa'a,cen e_of the e .0

el ectronic déW?: i edecironis BP‘”P é?laa g&aﬂ@e%‘ﬂ?m@ %L?npf/ 'ﬁﬁr‘ar%‘&ge
of the pkessivyardsf hboRr 0drdt he second arm nmenber and an adj acent edge
of the another first type of 15el ectronic device. 10. The

el ectrical connector of Claim9, wherein the nmain body conprises a

| ower housing, a middI'Enhelesiritg] séarekRf INClie 1 6y8l wWheksih gch dpst an
upper housing stacked on the m ddl e housing, wherein the |ower and

m ddl e housi i3 BeRBRHRIhE BUINPHLSS HECTSINGPOTHAY PrYTuding Bward tegold
slots, and 2Qy E}'Pé% tggééiek %le%{‘rgm‘é%'icehiﬁbhﬂ H@&t&pﬁ@glm t:ddakh Recdnae

second and fourth eiving slots. 11. The el eétrical connector
of O aim 10, ammemembergompoifes hgreéssingt porowerpramuding peward tavibakl theand

the secqpd | oyer, nd ARSI of SLULAALIGARE! 0Bl BISKBRSGherein 5.,

protrusion inser respective one 0 oer
and upper houhstmgsa between amanwﬁtté cégeof thecplessingpectiar ob ftheChiest rmmll

wherein the Iome sin the md i ng t he,u housi
are stacked ipﬂelﬁ a\'“a ] ce hgc{geﬁgjtﬁ% vbéﬁlﬁfm? ﬁif'gcq‘ioﬁbq gﬁypge 1§ greater
plurality of thheal ﬂisﬁihb@%hﬂ&n an inward edge of the pressing portion of the

second arm member and an adjacent edge of the another first type of

15 electronic device.

10. The elecirical connector of Claim 9, wherein the main body
comprises a lower housing, a middle housing stacked on the lower housing,
and an upper housing stacked on the middle housing, wherein the lower and
middle housings combine to define the first and third receiving slots, and

20 the middle and upper housings combine to define the second and fourth

receiving slots.

11. The electrical connector of Claim 10, wherein each of the first
lower and upper terminals and the second lower and upper terminals
comprises a transverse protrusion insertable into the respective one of the

25 lower, middle, and upper housings.

12. The electrical connector of Claims 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
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menbers and the m ddl e housing includes a plurality of first

i nterl ocking nenbers, wherein the interlocking nmenbers of the | ower
housing and the first interlocking nmenbers of the m ddl e housing are
arranged between the first and third receiving slots, and are in a
hooked engagenent with one 5 another in the direction; the mddle

housi ng i ncludes. a plurality .of, second inferl cki.n er ngd. t h
upper housi ndn?lﬂh‘?rﬁc?é’g tﬁ %Fi%l hquing Ine eFr‘i’t ﬁglfﬁeﬂrﬂg%f%%
wherein the sgeabés) wh@frehpqi@ iﬁiﬂsrméﬁih@rlﬁelﬁf)eﬁshﬂ‘ tm: telhve Roussighsnan@ t he
i nterl ocking menpers of the u pper. housi ng are, arranged between the

second and f difet itercking Iﬁ‘ﬁm?P’ét%f the myddledouping ak alzarggdoesiyase ent
wi th one anotdjef afrl]c{‘ tihie rgieﬁ\ﬁﬁ% sffs, and are ik hdQ&CLRAEEMER wHRNHRCT O

of Caim1l2, further conpri si pal r of arm nenber” protectors each
di sposeds adj aoeker ip thmélrﬂéslpedm medd% heusing inodestes rdplaralityefitsesaidf or

I|mt|ngthe con kM ers.
1514. The el e %Ilﬁélglpéggﬁlﬁg% Yot o gﬁe? Ii(g'l §%ﬂ}%géir%§coﬁg"r€]é?'ngte§;%pai r
of screw el ermmlsckmlgernembeﬁac*hewne&medeemumhﬂeuaﬂg thérabemsefetiel ve
arm nmenber prot %ft ﬁr t.o th r| n ld El rcuit boarfd. 20 .
middle housing an e 1n erlocking members of the upper housing are
arranged between the second and fourth receiving slots, and are in a hooked

10 engagement with one another in the direction.

13.  The electrical connector of Claim 12, further comprising a pair
of arm member protectors each disposed adjacent to the respective first and
second arm members for limiting the unlatching movement of the first and

second arm members.

15 14.  The electrical connector of Claim 13, further comprising a pair
of screw elements, wherein each screw element fastens the respective arm

member protector to the printed circuit board.

20

-17-



