SPEGWENCATI ON | MULTI - REC@T&\QQ% L CONNECTOR
Fi-eld of the Invention Thi s®i enerally relates to

the art of el ectrical connectors and, RrtM@yRajggQto a connector
which has a plurality of receptacles of different 5 conf i gurBtteorts

for receiving differently configured el ectrical pludg8-032 SG
Background of the Invention In conput er design, a conputer
mai nboard nounts different i for different conputer
peri pheral 10 apparatuses, and different connectors nust be provided for
connecting the different peripheral apparatus to different \/ I nterface
cards on the conputer ndYebEaRECERTALLE RIEQIRIGAL CONNECIORac or s pr.ovi di ng

speci fied functions. Because hese conctors a i ndependent
conponents, i Y oL G5UPY. 15 ., considerable space on the conputer
mai nboar d. E*%ﬁ—i%%éu Y L they nust be separately soldered to the
mai nboard.  Furt her nor eThise pamiedre: bss egdohgrgl Deetel #se@msto the weitl oIS
separate dis | o] e qui f ch ¢ ect.o 20
There is a ngée)%é] %%ﬁgcragfvi ggggégﬁﬁg%eacghn cate%rlcq{larlyr’ec%%t Iéclée)&{z}%esetr%{)]ﬁ‘y
which is capahichf haseiai nglawbliple of recemtectless off did¥ffeyant
configug at'orléoﬁf%@faféfér?%t for :.fé{éléa{x}i(}ﬁ apd rgal-uh PGyt Ne Dl drdy
se a

probl enms di scus , ove. The prese invention is directed to
satisfying 25electrig@h@ld'%nd sol ving those probl ens.

Background of the Invention

In computer design, a computer mainboard mounts
different interface cards for different computer peripheral

10 apparatuses, and different connectors must be provided for
connecting the different peripheral apparatus to different
interface cards on the computer mainboard. There are known
connectors providing specified functions. Because these
connectors are independent components, they occupy

15 considerable space on the computer mainboard. When
installed, they must be separately soldered to the
mainboard. Furthermore, separate assembly procedures as
well as separate dismounting procedures are required for
each connector.

20 There is a need to provide a single connector
receptacle assembly which is capable of receiving multiple
connectors of different configurations and different
functions and solving the duplicity problems discussed
above. The present invention is directed to satisfying

25 this need and solving those problems.

Summary of the Invention
An object, therefore, of the invention is to

provide a new and improved multi-receptacle electrical

connector of the character described.

This Sheet Has Been Replaced

AT



Sunﬁany of the Invention An object, therefore, of the

i,nvention is to provide a new and i nproved nmulti-receptacle

el ectrical connector of the character described.

2 In the exenpl ary enbodi nent of the inventioRatemnt

el ectrical connector includes a dielectric housing having 98-032t SGeast
first and second receptacles for receiving appropriate

conpl ementary  first Imdhésexsenglamtemgpdifient ednhbetbreentinr tie
term nal SUppé’J;écﬁPéﬁté%ﬁﬁHé’@&dlj}hdlrhdes a dfelBHANG HARGHOMNI0HY N the
first receptacle. A secon termnal support projects forwardly in a
mating directdton least Sg%sti n andhe seseB8ndrecerept Ry e for recglving

conductive shghlopriate SHpABHeALhYySUIFOMIS bha di @beshdi C nieusigig and
i ncl udes 10 first and sgcond Oéfn]n S in reqgistr t he first, and

i th
second 5 recefRRREFLTS . PelpEEE| berinal gpppoy EEPg?S 8 forwardly in
the[ ethlrough @Lm&thmg’redihﬁ?clz@m&meﬁmm the first receptaclke i Aveseicond
contenpl ates that. t she i ncl ude a pair, of firs r ' spring
Frngers orof cLeritheSeert Frdidese fomklill ¥ g S SRR
the first withipenthg f eecendagiregephaaper opri &t e asmsluctdfvet hshaldst
mat i ng connec ; o] 'F&g | i A IRGRY;
projects int oéﬁ%t%’ggc%%@%ftésélg%t%%ﬁ% ?ﬁ%%i%rjlﬂ%.ge czgg{fggng artl%e?'ﬂcsdelcong
openi nt0f or efibfesft ngndnsapprdpPranéngfeln srRILRETFOWILH §8€od rvdt A
connector.  Jhe,sgcond-<HRdhRg,SPrifdkpectiveliy Nger £68 predseadadnd th a
distal end of the finger seated ) bé%lnd a | edge of the housing within
t he second_ré%%%ﬁ%&@%?ugh of the MakiRg CPrHecterfinal s are nounted on the
housing, wi th SOTie dinvidht ilogr sbhitesp havesnghaanthet shpel 1 iiowsl ugde
opposite 25 si des f

term nal s hav® BBﬁFaeéok&rrisrégr%rol)r %&r?lgiles%n@eﬁg d"ei%ﬁ%%%ltegroj egtq%rg Heo e
15 the first receptacle from opposite edges of the first
opening for engaging an appropriate shell of the first
mating connector. At least one second grounding spring
finger projects into the second receptacle from an edge of
the second opening for engaging an appropriate shell of the
20 second mating connector. The second grounding spring
finger is pre-loaded with a distal end of the finger seated
behind a ledge of the housing within the second receptacle.
A plurality of terminals are mounted on the housing, with-
some of the terminals having contact portions on opposite
25 sides of the first terminal support. Other of the
terminals have contact portions on only one side of the
second terminal support.
As disclosed herein, the first terminal support
includes opposite sides and opposite ends, with contact
30 portions of some of the terminals on both opposite sides.
The pair of first grounding spring fingers are located near
both opposite ends of the first terminal support. The
second grounding spring finger is located near one side of
the second terminal support, with the contact portions of
35 the other of the terminals being on an opposite side of the
second terminal support. Preferably, a pair of the second
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second terminal support. As di scl osed herein, the first
t.erm nal support i ncl udes opposite sides and opposite ends, with
contact 30 portions of sone of the term nals on both opposite sides.
The pair of first grounding spring fingers are | ocated near Patzotth
opposite ends of the first term nal support. The secdHi} QoA ng
spring finger is |ocated near one side of the second term nal
support, Wit hgtbending asprpnytfimsexd Bfe lodamediitar dfhe mnea eidamals
gelpg?r ng aPhggggz%%cgoﬁﬁ de. fhi e supports.ec%'aght gemthal séb‘@ﬂ@rézéoﬂﬁcr?g‘ ably,
groundi ng spr8pyifg nfengense incduded asgledhposhdospddedining an mPefecond

term nal " SUPPGYtocEad i Mhatdify SESAIMD HHRMRAA termifBLI BEpbOAGETS
i ncl udes angl ed portions defining an

apex directed inwardly toward
the secBnd termnal supPegtslectrical connectoydseflggt ?%‘aﬁim@%?ﬁ%bt Tis
di scl osed hergbfinf9hg on a "BYDHEBE @Araufti MoeddGi rcUhé RpoardlityThet
plurality of , tgrm’ nal s haye tail . orting{lFs f or_connect iton 1o 1Jil.rtcuit
traces on thetBFMARBHSCIANE t EBbhr BOTFAE Eorififct FORPERETT: 0 SHEM%g
portions for tpseeki 6N ti ophitesd igirdwd tcbvauidt 10he chmductive shell
O her objects, features_and_ad t f. th [Ma\Y i 1
appar ent fron}"?‘ﬁeiegl ngﬁ%ﬁange;fg}l Zigl%%r(ﬁlohdgggﬂ poilgrr% fia et%nal #%:%%Lﬁlg%ti on
with the accobpanding draw i ngs.

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying draw-

ings.
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4 Brief Description of the Draw ngs The features
of this invention which are believed to be novel are set forth with
particularity in the append- ed clains. The invention, together
with its objects and 5 t he advantages thereof, may be best FRadenst ood
by reference to the follow ng description taken in corfja+ic & with
t he acconmpanyi ng dravm ngs I n whi ch l'i ke reference nuner al s
identify |i keBxlefdigs e © pi FI GURE
1 is a perspective V|e (0] ctor
i ncorporating the conce lfés f%?ﬁu%t% gf”ﬁ"ﬁ jlngent(}.%na{}hfeﬁcéfé ‘i@ll%@'e:ée

2 is a front WMMOU@-I ayieewedf forh with pa@@nﬁeéﬁerxtwf iy ghg eppend-
FIGURE 3 is goyesid s, Se?héoQn&%h@ﬂoﬁen%B@EEMe%5w1thahQ@9dbj%%t%3%d3

Fi gure 2; Is a front el evatlonal VI ew of a second

embodi nent ofthg aé‘l‘@é’ttraigtﬁﬂ té‘@ﬁﬁ@ét oPay R REStgURgerREood by refgrenceon:
FIGURE 5 i's at@@dnezcmlaio“&e@ ldé%ctr@!peﬁoﬁeﬁékéM ¥n 28onjuridoitgh lwith THe of

Fi gure 4, 'S av@&%{) tive V|ewof athlrdl
embodi nent ofa%?Pr@?aébXW%afirEUﬁﬂ%ﬁt o™ g ko grEerence MHRSHALSh: and
FIGURE 7 is ald)aitswmjy]ee \& leamenft sa ifodthieh f25ureseahddinewhicli: an

el ectrical connector to t.h ent i on ;
d t
5 Det ai | ed Descrl ptﬂ{oﬁnqbf %E SFFEeggE% oL Hents embodimen
10 of an electrical connector 1ncorporat1ng the concepts of

the invention;

FIGURE 2 is a front elevational view of the
connector of Figure 1;

FIGURE 3 is a vertical section taken generally

15 along line 3-3 of Figure 2;

FIGURE 4 is a front elevational view of a second
embodiment of an electrical connector according to the
invention;

FIGURE 5 is a horizontal section taken generally

20 along line 5-5 of Figure 4;

FIGURE 6 is a perspective view of a third
embodiment of an electrical connector according to the
invention; and

FIGURE 7 is a perspective view of a fourth

25 embodiment of an electrical connector according to the
invention.
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Referring to the drawngs in greater detail, and first to Figures
1-3, a first enbodi nent of an electrical connector, generally
designated 10, includes a dielectric 5 housing 12 (Fig. 3) having first
and second receptacles 14 and 16, respectively, for PateaeiVving
appropriate conpl ementary first and second mating connést-032 EGot
shown). The housing i ncI udes a first term naI support 18 proj ecting
forwardly in Reteeilied) Ith p 2 gg hin first
receptacle 14. As can l{)eefesﬁeﬂngl Bo che dﬁaw ggydeascef QEN, adaport
18 is elongated to define s an osite en

second terninglirst to Bigwpoes 2{)3 .pra)J %@t@: femhmﬂrlme}lq @faamﬁlﬁgltd'lﬁéét i on

general ly ce t S0 6. indiuiiesla didiEial
support 18, ?éeé%éaﬁaﬁsu;&%}%t 20@5&%flggﬁagcgge 1 i desfl neloppgsml; si des

and oppdsite kewging 12 (Fig. 3) havingcfirehl a’é‘%nﬁ"i%?ﬂr& TRF SR

general |y boxsna 1¢shapeéssepeiediyve sheldd, genesiafil de%fﬂ:&@ip&da%%
whi ch surtl)stant i al | y sufrsrounds:gl el ectrjc housin n\g shel |

may be st anpetPERERGHAY off iKéet 2Rt rF‘éFlﬁﬂd Conneci}cmﬁ ud&°% t op
wal | 24, opposhdwn)si derkel Hléu@ﬁnginﬂ'l@ddémta first Wﬁdﬂmﬁ&l Buppelrel 118

| udes f t d d 32,. I
ogi stry i { PTG SO AT T ogepPables AT BESIAYel y,
of housdng 12cdmrr&Bly witisintfonst heeeepravigh bf. t hbs nmeailngec §888Ctior s.
The 'atﬁi(%% SO 3 NEethind dig 38 i‘é%P@x‘i@ééé‘& ¢ e

ot her and ort to the'l owner ge. ree upper
first openi ngPRRP@SHiRyuisddep d@%@om%‘-’d—t@)nﬁﬂ%e A Sﬁ%ﬂnild ofteé“‘r’ré‘,@ég

The shell inclydesra Baj I ffoifddtst 3Brwar8lQUNehnda SRidtihd | YeTtIn
projecting fromTront wall g into first_receptacl §?14 from_q 05| te

edges 36 of fgergrally CSBEHP%YSG’%menﬂ%‘b‘P% £ﬁc§BEFS shét®f the

first 15 n@ér@m&pn@@ﬁp@f‘a 185 beshis€Ensuppdigure 2s elpmgateﬂ to
second groun 28 of 35 t he shell

fingers pr.oj ect fromfrot wal. |
at a top edge‘a%jfg %%ccg Bte% % 3 OPRPS* tle SAd8scond receptacle 16 for
engagi ng an appropri at eE]settaiﬁlcm‘l connector 10 includes a generally box-

shaped conductive shell, generally designated 22, which

substantially surrounds dielectric housing 12. The shell
20 may be stamped and formed of sheet metal material and
include a top wall 24, opposite side walls 26 and a front
wall 28. The shell includes first and second openings 30
and 32, respectively, in registry with first and second
receptacles 14 and 16, respectively, of housing 12 for
25 insertion therethrough of the mating connectors. The
lateral edges of the first opening 30 are parallel to each
other and orthogonal to the lower edge. Three upper edges
of the first opening are angularly disposed to comprise
half of a hexagon. The shell includes a pair of first
30 grounding spring fingers 34 projecting from front wall 28
into first receptacle 14 from opposite edges 36 of first
opening 30 for engaging an appropriate shell of the first
mating connector. As best seen in Figure 2, a pair of
second grounding fingers 38 project from front wall 28 of
35 the shell at a top edge of second opening 32 and into
second receptacle 16 for engaging an appropriate shell of

—
S
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6 t he second mating connector. Each second groundi ng spring

finger 38 has an inner distal end 38a seated behind a | edge 40 of the
housi ng within second receptacle 16 for pre- | oadi ng the spring
fingers. Each second grounding spring 5 finger 38 al so has dajestt
portions defining an apex 38b faci ng downwardly or inwe#&H032 d&ard
second term nal support 20 of the housing. Three flanges 42 are
flared bh@v@ﬁawrsdfmmnmecqme@@oerdgesagh epernd (I BUREHRT SHTigHY

the edge frong &P §@C}£H‘sda9{ %ﬁ@k”&é@éi Nehd '3%e%§a§§d19ehm&fe91 %ﬁ
As best seen in gur.e t he shell subst anti al bottom ate 44

and side platéd 2% qii% h@)lsulg Wl\'ﬂﬁFE-h sfﬁc@jnéctm%acﬂ]f he ot §§C($H”d2
receptacl e 161@&@11:!&@ the spb | Pond&rdlef | mech hee ddrad syesered aat and

paral |l el 15 S|de | e re e acle., Fin sheII udes
a plurality f wg &éﬁﬂ %)ci) po’f"%%‘ﬁlgﬁ%y’lﬁh?% an ape, &r riate
holes in a prfact:ﬁdgmdmrMazhmwd dxo dokdertly towardnnsedondie tsetm:lnat]o

grounding tra t h It . Ga en
That the't egeoSpeSty 28, Snarhl Wolking oy FhPtoS148uES, sz eI
board hol es ¢etwardlyf écmnl taeethabél nggteﬁe O(fomw@@tl@g t3@ tm%rﬁrqmrl ng

a 50! dephag eBEACeston which second gqiRRIHJ YepRifhUiablbysofss

term nal s 48, 50, are nounte ousi ng 712 ‘and T ncl ude respective
tail 280 poPWIfh%t48b 50b, 52b, for insertion into appropriate

holes in the printed cizguidedtoagdeh0 §Q| qtq@u%nngpt die shell tkREgI nals to
circuit traces on the boa,éoiﬁnd/ 0

The term nal s 48,
50 in the firSEPFeRRpiat om pliatﬁa\?‘é @d?ﬁa%%g%opf?‘é‘ﬁ Zé Fm 1
supported i n ghbehepronebot hrﬁﬁrdlyop,tmm teecomntbsreteptastet aab’morfaltlsajpport

18 WUhin Tirghueing cLeGEPIAC! odde oo LhEJOUSIG Y Stngtaudi i

spring are ed near posi te €n
term nab suppeide @alls of the receptam@ tannﬁéllB', Sthéaskebbniretudri t i ons

52a 35 supporLedy i )5 @ 00¥£S 105t 54-OIbR8 Yadnee sy dej e SELMd into

appropriate holes in a printed circuit board to solder-

connect the shell to grounding traces on the board and/or

in the holes. It can be seen that the legs are offset and

20 angled to provide a press-fit in the board holes to

facilitate holding the connector to the board during a

soldering process.

Generally, a plurality of terminals 48, 50, 52

are mounted on housing 12 and include respective tail

25 portions 48b, 50b, 52b, for insertion into appropriate

holes in the printed circuit board to solder-connect the

terminals to circuit traces on the board and/or in the

holes. The terminals 48, 50 in the first receptacle 14

have contact portions 48a, 50a supported in grooves on both

30 opposite sides of first terminal support 18 within first

receptacle 14 of the housing. First grounding spring

fingers 34 are located near both opposite ends of the
terminal support 18.

The terminals 52 have contact portions 52a

35 supported in grooves located on only one side of second

terminal support 20 within second receptacle 16 of the
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term nal support 20 wthin second receptacle 16 of the

s housi ng. It can be seen that second groundi ng spring

fingers 38 are |located at one side of the term nal support and
contact portions 52a are |ocated at an opposite side of t Pateatm nal
support. 5 Figures 4 and 5 show a second enbodid8e®320f5Gan

el ectrical connector, generally designated 10A, according to the
invention. haousim. belt seen hehaseenhdhaiassecond grevndindr APTERS of
the two recepfiar% &% W ]E.Q:cha‘?:%d"%ltl oﬁ% side of NEnd@SeOshalLd sfgldre

portlons and act portions have same configurations as shown
in the enmbodiarthtcastantgpoasions 52ajage gprafestAthas appgelte side of

Consequent |y, thé | kS 8{Lr eGHort . nuneral s have been applied in Figures
4 and 5 corresponding _, to |Ik§ conﬁonents des r| bed .above in relation
to FiguPes 1- 3. Fpgures 4 an Fhevdff FEFEREe Pﬁé@ﬁngoﬁﬁe@t’br 10A

(Figs. 4 and electrfansbmpsuiest Orgdierdlilgs débiYnated han,r eceptatings 14
and 16 have been, reor,.ent ed |§6Fi gures 4 and S@hé@atthe b S c

el ongat ed t er WP nafPSupPSrEE i3 and £8ndGeneF & =i i ve
per pendi cul arconf spiransonecfushehewparatéptades lidendcifonms c?fe]clor@ﬁect or

10 in Figur est%% ase éh%d:be%r rsrhgﬁllsgortloﬁx a%né@:on%%c@?of@i‘éhg%% o d hat

tail portions teral over ap with tail portions
52b. 1Qail same @@mfmmammow pYpveetin fﬁrftﬁn%wksq I e dptASE 16 of
connect or 1%l§ %a@a&éééfhﬁéut heohat t ontehssQEeEmt BE) ellﬁeZFrefeI@‘nce
connect or ortions 46 of the _shell, al so have rdel ocat ed.
Figure 6 shov@u‘ae’? § hasth hfekeAPPOfednin Figurgs, & ppdap c‘c%]?ﬁ?eﬁﬁo
general |y destgnaikd d8BpoResos didgeribed dlovdein mueddtiiom to Mjajures | i ke
ref erence nunfrgls are 30 applied in Figure 6 corresponding to Ilike
conmponent s T

15 The difference between connector 10A (Figs. 4 and

5) and connector 10 (Figs. 1-3) is that receptacles 14 and
16 have been reoriented in Figures 4 and 5 so that
elongated terminal supports 18 and 20 extend generally in
relative perpendicular directions versus the parallel

20 directions of connector 10 in Figures 1-3. The terminals
48, 50, 52 are configured so that tail portions 48b and 50b
do not laterally overlap with tail portions 52b. Tail
portions 52b now project from a side of receptacle 16 of
connector 10A in comparison to the bottom of receptacle 16

25 of connector 10. Leg portions 46 of the shell also have
been relocated.

Figure 6 shows a third embodiment of an
electrical connector, generally designated 10B, according
to the invention. Again, like reference numerals are

30 applied in Figure 6 corresponding to 1like components
described above in relation to the embodiments of Figures
1-5. Connector 10B in Figure 6 has a configuration
substantially identical to that of connector 10A (Figs. 4
and 5), except that receptacle 16 has been located in
35 connector 10B to the 1left of receptacle 14, versus

-7- This Sheet Has Been Replaced
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descri bed above in relation to the enbodi nents of Figures 1-5.

Connector 10B in Figure 6 has a configuration substantially
identical to that of connector 10A (Figs. 4 and 5), except t hat
receptacle 16 has been located in 35 connector |10B to the Pategpt of
receptacle 14, versus 8-§32 sG

receptacle 16 of connector 10A being |located at the right ,

receptacl e 14receptacle 16 of C%réﬂﬁq@ﬁ 1080 \Re189f GF@F%BnﬁGditﬁ]@mrl@Ptan

el ectrical coppnesddptaenecrally deS| gnat ed | OC. Again, 5 i ke

reference nuneral s have been ap in Fig Qrrespondi n

li ke corrponents descri b é’tﬂ%vey OWS areltgﬁ"ir&l? t(‘?“@l‘?@l g f?g

Fi gures 6 @pé&witﬁllé&nectorlsgén&hamyl @y gndeatdi calc .t o m@mmtor 10
[ t hat receptacle 16.of connecto s _w.der, t han

F 1- 10C
(10I > r%cept attee lge%FE“EBﬁﬁe&‘B?erl REC e MSE YT £EED! A e# Jgere 7 i

connect or 10de>ﬁr@élﬁ:m&lﬁt§f(IroaChﬂ{Hmdaimp@aItsenlwsg:&dbed aboweel o.mlgat ed
second nmating cjgn{lect

. t W e u ders t o
i nvention nmay* lonot%rﬁ}bediee%qdﬁmgﬂ%gr ngg%%ecgf orér]ns Wi Eoutt epartl ng
fromthe 15 isspiubistaotiedhyr dldesitdicadt etd stoosechered0 (Fige. prle
exanpl es and gpboti TERLE . rLOCLELOLE. 187 B! BohReCOBP! dBECYs wider &h@ﬂ

respects as i ative an restrictive, and thelnvetlon is
not tol®e |inreeceptacineclaafaiqonngioker 10. Thereplprged receptacle 16

in connector 10C is provided for accommodating an enlarged
or elongated second mating connector.
It will be understood that the invention may be
embodied in other specific forms without departing from the
15 spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given

herein.
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1. An electrical connector (10-10C), conpri sing: a
dielectric housing (12) having at |east first (14) and second (16)
receptacles for receiving appropriate 5 conpl ementary first and second
mating connectors,—a fi[st ~terminal support (18) projectinBatenwardly
in a mating ! “um;“?“a"mntn n the first receptacle (14), 9and32a sSecond
termnal supp r‘m ‘ Ripwefiedt i ng forwardly in mating direction
within the secont recéptfcl® (16); 10 CLAIMS a conductive shell (22)
substantial ly surroundi ng the dielectric housing (12) and including
first (30) and second (32) openings in registry with the first and
second recept acl ed rssd@atrdicpl F@Enf?(h%‘é?tﬁld)?;‘%%r:epﬁmﬁﬁgﬁl@g:

the mating connectors, gh@ishekkriBchudsifga (Pgi rnebihgr gt 18ast gipgpdi ng
spring fingers 34) project.i nto the first receptacle (14) from
opposi te edgesd? 8afySErPEe 23@ | fgeeptaclesdon gecenyagengPRROBERREPr i at e
shel | dpfs the fdoh@?._eﬁﬁhita@‘y fir?tcanaee;eebndamdjcahgl eﬁﬁheeaeriece)nﬂirstl
groundi ng spri_ng f.i nger projecting into the.second receptacle
(16) froman & %mlng gesu%?or%ai?(g%) sepcé(?r?c?Ct&gl ni%%rwa(ﬁ%sy for @ eﬂagb?%g an
appropri at e skighhecsfi onhevidéddaondhreat i inptc aremagtorgle hel4) , andezoadcond
groundi ng spri .Loger ein res %qg&q |t di. st (38a)
of the finger %%ggéggﬂbeﬁ%ﬁg):ggl e((j%%’o(%‘% n\@of &toﬁgaﬁg&gi ngEjﬁ Zﬁagg]gg

a plurality oflireckieal wikbint tHeoseeprd hergeptpcle (16)some of the

termnglps having contach poA&LERSvd 3Re1AN (22) subdHRAM A 13/ 488r8lindlRgli st
termnal support (18 nd ot her of the term nals having contac

portions (52)t8f & ectric Svsdnge Gt % PGS TS uppdk t 2190) .

second (32) openings in registry with the first and second

receptacles, respectively, for insertion therethrough of
the mating connectors, the shell including a pair of first

15 grounding spring fingers (34) projecting into the first
receptacle (14) from opposite edges of said first opening
(30) for engaging an appropriate shell of the first mating
connector, and at least one second grounding spring finger
(38) projecting into the second receptacle (16) from an

20 edge of said second opening (32) for engaging an
appropriate shell of the second mating connector, the
second grounding spring finger (38) being pre-loaded with
a distal end (38a) of the finger seated behind a ledge (40)
of the housing; and

25 a plurality of terminals mounted on the housing,
some of the terminals having contact portions (50) on
opposite sides of the first terminal support (18), and
other of the terminals having contact portions (52) on only
one side of the second terminal support (20).

e

—

"

——
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10 2. The electrical connector of claiml1l wherein said first

term nal support (18) includes site.sides and opposite ends, said
sonme of the term nals having [liﬂ@ﬂﬁ mﬂugﬂj’gm ons (50) on both opposite
sides and said pair 5 of fir w1aNsip| ng fingers (34) regieng

| ocat ed near bot h opposite ends of the first term nal s=f@®2t SGEL8).

3. The electrical connector of claim1l wherein sai d second groundin

spring finger (38) is |dcatEde nebectrical amnrsiaerofoft ld ader dnavhegretinal
support (20) and.saj t t.ernm nal e r{Jons
(52) on an op%%%?tgigse Ieg%f“%ga%f St8 &ggggco(?\gmt g?lr%i Hgggsggg%trsta Q:%2(%?' .c.itelso

4.  The el eandi cgiposddeneends, faid| siome L the rarniprhy 2Jydng of

sai d second aronpAlng SAIHS (SICTH poch obBBk:tecalass naat dald gne side

of the second termn support

. . 5. The
el ectriBal copheEiBet c¥rernding swieked nfingers @4 Mg iksrased &%dtal s

have tail porpheRSopdSditdrends of GHRNETGlriseN tk@mehbTUstippoaCesl®Y . an
appropriate printe circuit board. 20 6. The
el ectrical connector of claim1l wherein sai d conductive shell (22)

has | eg portions (46) f®r The elastricah dormedmiresfi relaivapprrdEredne
printed circui

ILt. board. . . . . leqtyd-Galg Gylect or
of claim®6 V\hﬁ?éﬁinsﬁgong ggfan%m?aﬁ?ﬁngf ftl %?ﬁqznégg?hgﬁe%’t%aﬁ%dort I ons
(48) for oneonide tabrrhieo secoodi terminab mipmrtaﬁé%p@nét%a*ﬁf igfthar
circuifyboard,e the terminals have contact portions (52) on an opposite

side of the second terminal support (20).

4. The electrical connector of claim 3,
including a pair of said second grounding spring fingers
(38) located near said one side of the second terminal
15 support (20).

5. The electrical connector of claim 1 wherein
said plurality of terminals have tail portions (48) for
connection to circuit traces of an appropriate printed
circuit board.

20 6. The electrical connector of claim 1 wherein
said conductive shell (22) has leg portions (46) for
insertion into holes in an appropriate printed circuit

board.

7. The electrical connector of claim 6 wherein
25 said plurality of terminals have tail portions (48) for
connection to circuit traces of an appropriate printed

circuit board.
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11 . . The electrical connector of claim1l wherein
heII (22) includes flanges (42) flared outwardly

econd opening (32) renote from said edge from
m WMM ﬂj unding spring finger 5 (38) projects. Patent
9 T e ce nnector of claim1l wherein sai d sez®nByramindi ng
spring finger (38) includes angled portions defining an apex (38b)

directed inwardly towar®. The elpetsiedhicomrentntt flupporim (R0jhereild

10. An sgigcbbhaﬁbtlv€0Qﬂﬁﬂhpr 22(19?&?&aes flang QOWQbUS'fﬁhred
a dielectric housin %g%éax??aV|ng at [ east ; and second (20)

terninal suppBrt¥as Sigegc Rt the seepnbopsndngr d 8&trﬁ@0¢%r$ﬁ¥@Iy in

a mating direshi@nedyd from which tBe 6eBEHE! b¥Bundhabl sfrd2y Ay a
substanglal %% %ﬁortlon of the dielectric housing (12) and’i ncl uding

first P EeDnd (32) openings in registry with the first
and second ternlnal supports, respectlvely for insertion

t her et hrough of approprd at ni irst .and s nd, 2 natlng
connectors, the shell |%clu %gg%g%gf%é%) ?an%Ctor Ofaé} g&ﬁ&‘
fingers (34) @&D@eéeCﬁgdlgwandﬁyngraprlng fingppos(aes adg@mddszamgiédrst

openi ng (30) Isgftfcsw@ga@ﬂlaﬂn an a Rprg%ﬂ atdqé%%%' Ll afh e fééw(ag%' ng
connect or, and | east one Secon roundi ng spring finger

prOJectlng 25th e S??ﬁ%ﬁcﬂ%ﬁW#@ﬁ%eﬁ?Rﬂﬂ$§ dﬁ ¢ai d second opening (32) for
engagi ng an appropriate shell of the second mating connector; and

ity of termnals nounted on the housi
a pIurf$ y 10. An Qectrgca 9 connector (10-10C),

comprising:
a dielectric housing (12) having at least first
(18) and second (20) terminal supports spaced from each
other and projecting forwardly in a mating direction;
15 a conductive shell (22) about a substantial
portion of the dielectric housing (12) and including first
(30) and second (32) openings in registry with the first
and second terminal supports, respectively, for insertion
therethrough of appropriate complementary first and second
20 mating connectors, the shell including a pair of first
grounding spring fingers (34) projecting inwardly from
opposite edges of said first opening .(30) for engaging an
appropriate shell of the first mating connector, and at
least one second grounding spring finger (38) projecting
25 inwardly from an edge of said second opening (32) for
engaging an appropriate shell of the second mating
connector; and
a plurality of terminals mounted on the housing
(12) , some of the terminals having contact portions (50) on
30 opposite sides of the first terminal support (18), and
other of the terminals having contact portioﬁs (52) on only
one side of the second terminal support (20).

——
—
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(12), sone of the term nals having contact portions (50) on 30 opposite
sides of the fir I nal support (18), and other of the termnals
haangﬁcoﬁféEF¢’SL~Le%21(52) on only one side of the second term nal
suppo \““‘““‘ \m ‘: 12 Patent

11. TRE‘

ennector of claim 10 wherein sai d f98-x32 4G nal
support*(fS) I ncl udes opposite sides and opposite ends, said sone of
the term naI S haV| ng 11. @&et adecpoicabneorirsditan oforhadppbdinhersiides and
said pair f ef LBt +g h NGy 9 (fhigh9ar16adk l.ecalied near
bot h opp05|te en sfo?gthe ﬁ#gg ter%fBElre (18 Qd%i @%ﬂa%l *

12. The el ect andaloRRAEE oPNEE, cl A ¥d wqm@er@in e te§1aitaa%§c6wdfln9

groundi ng spriBAtddngssrd s | Gd)0ea %tﬂeéb?051te Qf@e§|§iﬁi(§aif&1%3a9ﬁ€0nd
term nal support (20 and said ot her 10 e rm nal.s have cont act

portiond (52)°6nfiRsbpgberpeing Spr%ﬁl%e BRIt ng haracedpiset
(20). both oppositld.enddhef tﬂieecﬁ:rnsttaltermdmaécsuppont (tépim 12,

i ncluding a pair of said second grounding spring fingers (38) | ocated
near said one side of the second termnal 15 support (20).

14. The el ectrical connkZtofhef etkatmi ¢8l wwmeator of cdaiu pd whedeain of

termnal s have,ialLoBohh! 838ubdBhal Bbring £16GBRCQEEPN ikO 1M ddaaces of
an approprlate pri Rt cti £Pboard. .
one side of the second terminal support (20) and said other
10 of the terminals have contact portions (52) on an opposite

side of the second terminal support (20).

13. The electrical connector of c¢laim 12,
including a pair of said second grounding spring fingers
(38) located near said one side of the second terminal

15 support (20).

14. The electrical connector of claim 10 wherein
said plurality of terminals have tail portions (48) for
connection to circuit traces of an appropriate printed

circuit board.

20 15. The electrical connector of claim 10 wherein
said conductive shell {22) has leg portions (46) for
insertion into holes in an appropriate printed circuit

board.

16. The electrical connector of claim 15 wherein
25 said plurality of terminals have tail portions (48) for
connection to circuit traces of an appropriate printed

circuit board.
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20 15. The electrical connector of claim1l0 wherein

&Q_Q_QQﬂdUQLLMﬁ*ShﬁLl (22) has leg portions (46) for i nsertion into
s iate printed circuit boar d. 16.
;EEEIE ector of claim15 wherein 25 said pluralityatdnt
portions (48) for connection to cigguwi2 tg@aces
of an approprlate printed circuit board.

1¥%7 . Titheeledettird gkl coomeedt or aff claim 10 wmﬂreim

sald Conductlyéléh%'ndﬁ%%)wbnféﬁéci?. Li?)“gfﬁciﬁéésfﬁéﬁges {42) ?‘Hfé

from edges of the second openjng rom

whi ch t he sec@HHwaF@%ﬁd¢¥ﬁrHQQQQﬁgOﬁl persegond Ogﬁﬂipgpﬁéﬁécrngte from
18. The e|eCtéh§§|eQQQHQQ&ﬁH ﬁﬁl&ﬁatﬁélgeﬁeﬁﬂeb&oundlng

groundi ng spri ng flng §38) i ncl udes angl ed portlons eflnlng an
apex (38b) di (281 P %Ity tovvard the second term nal support
(20). 10 el ectrical connector (10- 10C3
conpri si ng: tric,housin havi ng f|r

term nal suppor t ?18) pr Erhaa}oﬁ;%r} ]5 o cﬂﬁﬂ“ d’Yl?ee’i‘?ll’bn

the first terﬁamdlSgappdrgrb@mdgngl@@gangdﬁumgemo§§eéedmgiudﬁs angmﬁdrnng

it d :
?ggfsbrgje§{|§8r¥ormargﬁggﬁ%£§algnggex q38§SC%ﬂ%ec§€Fi8%R&§%§' he second

t er m nal supp%g? %%?%@de¢%ﬁmﬁﬂ%kisupport (20) .

10 19. An electrical connector (10-10C),
comprising: '

a dielectric housing (12) having a first terminal
support (18) projecting forwardly in a mating direction,
the first terminal support being elongated in cross-section

15 defining opposite sides and opposite ends, a second
terminal support (20) projecting forwardly in said mating
direction, and the second terminal support being elongated
in cross-section defining opposite sides and opposite ends;

a plurality of terminals mounted on the housing,

20 some of the terminals having contact portions (50) on said
opposite sides of the first terminal support (18), and
other of the terminals having contact portions (52) on only
one side of the second terminal support (20); and

a conductive shell (22) about a substantial

25 portion of the dielectric housing (12) and including first
(30) and second (32) openings in registry with the first
(18) and second (20) terminal supports, respectively, the
shell including a first grounding finger (34) projecting
inwardly near the first terminal (18) support from an edge

30 of said first opening (30), and a second grounding finger
(38) projecting inwardly near the second terminal support
(20) from an edge of said second opening (32).

- —
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in cross-section defining opposite sides and opposite ends;

a plurality of term nals nounted on Wale sone of the
term nal s having contact portions (5&) i‘ m! "ll lllopposi te sides of the
first termnal support (18), and * «vermnals hapddkht

contact portions (52) on only one side of the second teygdgmd sgipport
(20); and a conductive shell (22) about a substantial 25
portion of the dielectriec. hdlis plett?jcabdcomdatdiingf claim 19 whefedd and
second (32) o kN LDET eql i | J\St. 8 d segond (20)
term nal supp%%?%, g?%é%%c?%%ééynthfe&é& Ijé{s)he]lsf ]ionccaftue((ﬂl nc}gn }r}f&i r(?gtt%er
groundi ng fingdde (34) prej sscong termindhwanppprheat2dheopppsiteerttieanal
(18) support fsomen goeei R (50f iddild Rhe?PeRi Bfe(88kmiARHsa second
groundi ng finger (38) projecting inwardly near the second term nal
suppor t (20) froman edge of said second opening (32).

20. The electrical comnector The cénéstifeaher®inhector SaEd §egond 19,
groundi ng finger 8) is located_on th t.her side of..the secgn

term nal suppg??lé%bt}goﬁpo%?’t]é Effe said %&ﬁ?&ctg’b‘?ﬂl}ﬁh&% EiDgen? sgﬁ‘ﬁ ot her
of the term nkbsated5Snear said oppdbite sl oft rilmal firshnamdmwuindl cl ai m

19, i ncl udi iy of said first grounding fingers (34) | ocat ed
near said opp%g‘lﬁé](grtgnggé)o’f the first term nal support (18).
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