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SHIELDED COMPACT DATA CONNECTOR

1 Field of the Invention
The present invention relates generally to improvements

in shielded electrical data connectors. More particularly,
the present invention relates to a compact design for a

5 shielded electrical data connector wherein electrical
contacts of the connector are electrically shielded from
other components of the connector.

Baékground of the Invention
Improvements in the electrical data transmission

10 industry, especially in the computer field, have resulted in
the ability to transmit data’ along transmission lines at
increasingly higher data rates. Further, similar
improvements have also seen the decrease in the size of the
equipment used in the industry. In order to function

15 effectively with such equipment, the interconnection
technology, such as the electrical cables and electrical
connectors which connect such equipment, has also undergone
significant improvements. Electrical connectors are now
smaller and capable of transmitting data at higher rates

20 between such components.

The requiremeﬁt to make the electrical connectors
smaller necessitates putting the conductive contacts of such
connectors in closer proximity. However, when transmitting
data at higher data rates, this physical proximity also

25 increases the cross-talk levels between such electrical
contacts. Accordingly, the industry has seen the need for
improved shielding within the electrical connectors so as to
reduce cross-talk levels in the smaller connectors working
at higher data rates. This is especially prevalent in

30 connectors used in closed-loop data systems which provide
for continuity of signal in a multi-component system when
cextain of the connectors are not interconnected. These
closed-loop systems empxﬁy connectors containing devices
which permit automatic shunting so that a closed-loop
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el ectrivcal data connector -wherein electrical contacts of the connector
aré elecirically shielded fromother conponents of the connector.
BACKGROUND OF THE | NVENTI ON - | nprovenents in the electrical data _
transm ssion industry, especially in the conputer field, have resulted in
the ability to transmt data al ong transni%si on |ines at increasi ngly

hi gher data rates. JFurther, siml.ar jnprovengents have also seen, t he
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El ec- It is, therefore, desirable to provide an electrical
5 connector which provides for shielding in a compact
~connector design and which reduces cross-talk between
contacts of the connector when operating at higher data

rates.

Summary of the Invention

10 It is an object of the present invention to provide an
improved shielded electrical data connector.

It is a further object of the present invention to
provide a data connector of compact size which is operable
at higher data rates. .

15 It is a still further object of the present invention
to provide a data connector having improved shielding which
reduces cross-talk between contacts of the connector.

In the efficient attainment of these and other objects,
the present invention provides an electrical connector which

20 includes an electrically conductive outer housing having a
plurality of discrete bounded compartments therein.
Accommodated in the outer housing are a plurality of
electrically insulative terminal support elements. Each
support element is accommodated in one of the bounded

25 compartments of the outer housing. Plural electrical
contacts are supported in at least one of the terminal
support elements. The bounded compartments of the outer
housing serve to electrically shield the contacts of the one
terminal support element from components supported in the

30 other of the terminal support elements.

As more particularly described by way of the preferred
embodiment herein, one electrically insulative terminal
support element supports plural electrical contacts therein
which provide for transmission of electrical signals

35 therethrough. At least one other terminal support element
may support either similar electrical contacts or signal
NN



trical connectors are now snaller and capable of transnit- ting data at

hi gher Tates between such conponents. The requirenent to nmake the
el eetrical connectors snaller necessitates putting the conductive
contacts of such connec- tors in closer_ proximty. However, when

transnjtting data at hi gher data rates,”this physical proximty also
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Brief Description of the Drawings

Figure 1 is a front perspective showing of the compact
shielded data connector assembly of the present invention.
Figure 2 is a side-plan view of the connector assembly
10 of Figure 1,
Figure 3 shows, in exploded perspective view,
components of the connector assembly of Figures 1 and 2.
Figure 4 shows an electrical connector of Figure 1
interconnected with a like connector in hermaphroditic
15 fashion.
Figure 5 is a reaxr-perspective view of the outer
housing of the connector assembly of Figure 1.
Figures 6 and 7 are, respectively, exploded front and
rear perspective views of the insulative support member and
20 electrical contacts of the connector assembly of Figure 1.
Figure 8 is a perspective showing of alternative
constructions of the electrical contacts of the connector
assembly of Figure 1.
Figure 9 is a side-plan view of the alternative
25 contacts of Figure 8 supported within the terminal support
member.

Detailed Description of the Preferred Embodiments
Referring to Figures 1 - 3, a shielded compact
electrical data connector assembly 10 of the present
30 invention is shown. Data connector assembly 10 is of the
type used to transmit data signals between components of a
closed-loop data system. Connector assembly 10 may function
in hermaphroditic fashion, that is, it is interconnectable
to a similarly formed electrical connector assembly, or it
35 may function in a panel mount environment where plural such

.



conngttors containing devices which permit automatic shunting so that a
cY osed-100p connection is maintained even when a connector is in a
noneconnect ed condition. Such shunting devices in these connectors render
effective shield- ing even-yore difficyt. It is, therefore,
desirable to provide an electrical connector whi ch provides for shielding

i n & conpact cGARNECES P a98aimBN i esARF M Ehhd LELE CHICTHSHikARY BRINKICNfor
contacts of the con- . nect or, when operating at hlgher data rates.
connection with similarly formed electrical connectors.
The connector assembly 10 of the present invention may
be of the type shown and described in U.S. Patent

5 Application Serial No. 08/013,452, filed February 4, 1993
entitled VERTICALLY ALIGNED ELECTRICAL CONNECTOR COMPONENTS,
which is assigned to the assignee of the present invention
and which is incorporated by xreference herein for all
purposes.

10 Connector assembly 10 comprises an electrically
conductive outer housing 12, a pair of side’ by side
electrically insulative support members 14 and 16, upper and
lower electrical contacts 18 and 20, respectively, an
insulative rear-contact support 22 and a rear-conductive

15 shield 24.

Conductive outer housing 12 and conductive rear shield
24 are formed in the preferred embodiment of die-cast metal.
However, other conductive elements such as conductive
plastic or metalized plastic may be employed. Support

20 members 14 and 16, as well as contact support 22, are formed
of a suitably electrically insulative plastic. Electrical
contacts 18 and 20 are formed of a suitably conductive
metallic material such as beryllium copper.

Referring additionally to Figure 5, outer conductive

25 housing 12 is shown in further detail. Outer housing 12 is
generally an elongate rectangular member having a front
interconnection end 26 and a rear contact accommodating end
28. Outer housing 12 is divided into four discrete
compartments 30 arranged in side by side and upper and lower

30 guadrants. Outer housing 12 includes a pair of opposed
spaced~apart vertical side walls 32 and a central vertical
dividing wall 34. BA horizontal upper wall 38 extends across
the upper extents of side walls 32 and dividing wall 34.

Outer housing 12 further includes intermediate

35 horizontal bridge portions 40 extending between side walls
32 and dividing wall 34, as well as lower horizontal bridge
portions 42, which also extend between side walls 32 and
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-2- % SUMVARY OF THE INVENTION It is an object of the present

i'nvention to provide an inproved shiel ded el ectrical data connector. I t
ig a further object of the present invention to provide a data connector of
conpact size which is operablte at higher data rates. It is a still

further object of the present invention to provide a data connector having

i mproved shi g g fgndihi,ghyr adiices rfe0sSohat kubel Ygen ok eet snehisihg 12

connector
provides for the complete perimetrical bounding of

compartments 30. It is contemplated that in the preferred
embodiment, the outer housing 12 will be integrally formed.
5 However, individual components may be used to make up outer
housing 12.
Referring now to Figures 6 and 7, terminal support
members 14 and 16, as well as upper -and lower contacts 18
and 20, are shown in more detail. Support members 14 and 16
10 are preferably of identical construction. For clarity of
explanation, Figures 6 and 7 show only support member 14.
Support member 14 is generally an elongate molded plastic
member having a rear contact accommodating end 44, a central
main body portion 46 and upper and lower support platforms
15 48 and 50 extending oppositely from rear contact
accommodating end 44. Support member 14 includes a pair of
side by side upper channels 52 extending from rear contact
accommodating end.44 through central main body portion 46
and along upper support platform 48. Similarly, side by
20 side lower channels 54 extend from the rear contact
accommodating end 44 through central main body portion 46
and along lower support platform 50. Each support member 14
is divided into individual upper and lower stacked support
elements 14a and l4b which include upper énd lower support
25 platforms 48 and 50, respectively. While support member 14
is shown to be integral, it is contemplated that the support
member may comprise separate upper and lower support
elements.
Figures 6 and 7 further show upper and lower electrical
30 contacts 18 and 20 which are typically stamped and formed
members. Lower contacts 20 include a generally elongate
base portion 20a, a pin—-type solder tail 20b and a reversely
directed cantilevered spring portion 20c which extends back
over base portion 20a. Solder tail 20b is of conventional
35 construction and may be inserted into a through hole of a
printed circuit board (not shown) and soldered thereto
establishing electrical connection therebetween. In. the
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In the.efficient attainment of these and ot her objects, the present
i nventi on provides an el ectrical connector which includes an electrically
conduct.i ve outer housing having a plurality of discrete bounded
conpartments therein. Accom mpdated in the outer housing are a plurality
of electrically insulativc termnal suppor® el enments. Each support el enent
is accompdated in one _of the hounded conpartnents of the outer hgu;&ggp

r
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support el en’eékt‘enaﬁﬁﬁbabﬁﬂﬁdrﬁwtaff&Fﬁghtharidea Qticdd Da@ies ipdgtienveok)
electrically shield t

conponents su BUF?SH'i%t%%gggﬁ%nggﬁgPﬁégggr#gggkﬂg%bg%fggéhéﬁéﬁgght frz?
nore particul gahyillesetrielegpmingayportt itome 2orcefies rashstructed so as to be

s deflectable for movement toward and away ffom base portion
20a upon interconnection of a further connection device.
Cantilevered spring portion 20c has an extended beam length
which extends toward solder tail 20b.:

Upper contacts 18 are of construction similar to that

10 of contacts 20. Contacts 18 include an elongate base
portion 18a, a solder tail 18b and a reversely directed
cantilevered spring portion 18c of length shorter than
cantilevered spring portion 20c of contact 20. As contacts
18 and 20 are arranged in upper and lower fashion, solder

15 tail 18b of contacts 18 are longer than the solder tails 20b
of contacts 20 so that the distal extents 18h and 20h of the
solder tails extend approximately the same distance,
facilitating connection of the solder tails to a printed
circuit board.

20 As shown in Figures 6 and 7, upper contacts 18 include
a depending shunt member 18d which is struck from a central
extent of planar base portion 18a. The distal extent 18e of
shunt member 184 is engagable with the extended beam of
cantilevered spring portion 20c of contacts 20 to provide

25 for shunted engagement as between contacts 18 and 20. The
description of the shunting between contacts 18 and 20 is
described in further detail in the above-identified
incorporated reference. Shunt member 184 of contact 18
extends downwardly from base portion 18a at an angle just

30 less than 90°. Also, the distal extent 18e has a reversely
curved portion. Upon shunting engagement of shunt member
18d with cantilevered spring portion 20c, a wiping
engagement is achieved.

As shown in further detail in Figure 2, contacts 18 and

35 20 are supported within support member 14. Base portions
18a and 20a are supported respectively on platforms 48 and
50 through upper and lower channels 52 and 54. Solder tails
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enbodtﬁent herein, one electrically insulative termnal sup- port elenent
supports plural electrical contacts therein which provide for transm ssion
of electrical signals there- through. At |east one other term nal support
clement may support either simlar electrical contacts or signal transm s-
sion termnals of different function. for €xanple fiber optic terminals.
In either cas the.electri tacts of the on term nal support

el enént mouldf%% apdcep cﬁrﬁﬁngthPﬁgdrePFoﬁPPﬁ@ RFSTRIMIRAAE 1 dh 2 Rf it
t erm nal suppofts&bpufﬁtmember 14, BR|EF DESCRI PTI ON OF THE DRAW NGS

El)rcjnegt 1)? :sfs[agglt y&géi%?ﬁgt Bvﬁg %gw:l gﬂ? SBE%E" %h:ugp%ecjl%gé S}%‘Fﬁm ew
of the connectontastendBy azikd 20 are 1nserted into outer housing 12 in
5 side by side fashion. Each upper and lower support platform
48 and 50 of support members 14 and 16 are individually
accommodated in one of the bounded compartments 30 of outer
housing 12 (Fig. 5). Upper wall 38, side walls 32 and lower
bridge portions 42 serve to shield collectively the contact
10 18 and 20. Dividing wall 34 serves to shield each of the
side by side. pairs of contacts 18 and 20. Intermediate
bridge portions 40 serve to shield the upper contacts 18
from the lower contacts 20. Thus, each pair of contacts
supported by each of the platforms, will be electrically
15 'shielded from the contact pairs of the other platforms by
its residence in an individual bounded compartment 30.
Further, intermediate bridge portion 40 includes spaced
recesses 40a separated by a central protrusion 40b. Shunt
member 18d of each contact 18 extends through recess 40a.
20 The central protrusion 40b provides shielding as between
adjacent shunt member 18d.

Referring again to Figures 2 and 3, the shielding of
contacts 18 and 20 is continued at the contact accommodating
end 28 of housing 12 by rear shield 24. Shield 24, formed

25 of conductive metal, includes a short forward wall 56 and a
taller rear wall 58 separated by a centrally located
transverse web 60. Shield 24 provides conductive shielding
as between solder tails 18b of upper contacts 18 and solder
tails 20b of lower contacts 20. This' is achieved by

30 positioning solder tail 20b on one side of forward wall 56
while solder tails 18b are positioned on the other side of
forward wall 56. Solder tails 18b reside between walls 56
and 58,

In order to support solder tails 18b of contacts 18,

35 connector assembly 10 includes insulative contact support
22. Contact support 22 is a plastic member having a front
wall 62, a taller rear wall 64 and individual chambers 66,

Sheet Has Been Re laced

g




FIG 1. FIG 3 shows, -in expl oded perspective view, conponents of the

cdnnector assenbly of FIGS. 1 and 2. FIG 4 shows an el ectrical
cormmector of FIG 1 intercon- nected with a |ike connector in
her maphrodi tic fashion. - 8 - 3-

1 which individually accommodate solder tails 18b of contacts

18. Contact support 22 includes a recess 68 extending from
a lower edge thereof which accommodates web 60 of shield 24
when contact support 22 is inserted within shield 24.

s In operation, once the support members 14 and 16
supporting contacts 18 and 20 are inserted into outer
housing 12, shield 24, having contact support 22 inserted
therein, may be inserted over the -solder tails 18b of
contacts 18 to reside adjacent contact accommodating end 28

10 of outer housing 12.

Referring to Figure 4, connector assembly 10 is shown
interconnected to an identical connectox 10/ in
hermaphroditic fashion. This is accomplished by rotating
connector assembly 10’ 180° and interconnecting the two

15 parts so that upper contacts 18 of connector assembly 10
engage lower contacts 20’ of connector assembly 10/, while
lower contacts 20 of connector assembly 10 engage upper
contacts 18/ of connector assembly 10’/. It is noted that as
the lower contacts of one connector engage the upper

20 contacts of ‘the other connector when connected in
hermaphroditic fashion, the electrical path between each
pailr of the mated contacts will be the same for all contact
pairs. Thus the electrical path length between the tip 18h’
of solder tail 18b’ and the tip 20h of solder tail 20b,

25 which is connected thereto, is the same as the path length
between the tip 18h of solder tail 18b and the tip 20h’ of
solder tail 20b’ of another connected pair of contacts. By
creating identical electrical path lengths, impedance
mismatch is reduced as between mated pairs of contacts.

30 Referring to Figures 4 and 7, another feature of the
present invention may be described. Cantilevered spring
portions 18c and 20c of upper and lower contacts 18 and 20
further provide a first upwardly inclined contact surface 70
extending from the front end of the contacts to a centrally

35 located apex 72. The contact further includes a depending
rearwardly facing engagement surface 74 extending from apex
72 down to the distal end of +the contacts. As
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FIG 5 is a rear-perspective view of the outer housing of the connector
assenbly of FIG 1. FIGS. 6 and 7 are, respectively, exploded front and
rear. perspective views of the insulative support menber and el ectri cal
contacts of the connector assenbly of FI?. FIG 8 is a perspective
showi ng of alternative construc- tions o the electrical contacts of the
conplect or agy gﬁr%hlglg' bnnectlin gs'ﬁaﬁeSbgesﬂb%% Kh?Wl@hr%hQ the
alternative cont &. § supported wthin the term nal aort
nmenber . first CQIN?@EEI“DESGRH”M?JEﬁeﬂ%@tlng contactsp RREDIE

EVMBODI MENTS 5 gaR8{s®' I R8Nt CofidsS. uktd1 athbi chfedesonpacitifl eglesipedt ifat a
contacts bypass one another. The inherent spring bias of

5 cantilevered spring portion 18c and 20c permit such
engagement., once the apices are bypassed, the depending
engagement surfaces 74 will engage in locking fashion. Thus
the mechanical engagement of the mated contacts of the
hermaphroditic connectors will serve, to some degree, to

10 lock the contacts together thereby locking the respective
connectors together. This locking feature also assures
proper connection of connector assembly 10 to connector
,assembly 107.

Further embodiments of the present invention may be

15 shown in Figures 8 an 9. Contacts of the present invention
include solder type tails 18b and 20b such as shown in
contacts 18 and 20 for attachment to through holes of a
printed circuit board. However, the present invention also
contemplates employing other contact types 76 and 78, which

20 include IDC portions 76a and 78a for making insulation
displacing connection to electrical conductors (not shown)
in a manner described in the above-incorporated patent

application. IDC portions 76a and 78a may extend at
oppositely directed 90° angles from the central base
25 portions 76b and 78b of contacts 76 and 78. Figure 9 shows

such insulation displacement contacts 76 and 78 supported in
a support member 14.

Additionally, since support members 14 and 16 may be
inserted into outer housing 12 in a modular fashion,

30 connectoxr assembly 10 of the present invention may
accommodate different transmission styles within the same
connector assembly. While the present embodiment shows

transmission terminal devices of the electrical signal type,
other terminals, such as fiber optic terminations and power
35 contacts, may be inserted into connector assembly 10. It is
further contemplated that the transmission terminal device
may be the stamped end of a co-axial cable where the center

This Sheet Has Been Rerlaced

MIHRGHA




connegc¢tor assenbly 10 of the present invention is shown. Data connector
assenbly 10 is of the type used to transnmit data signals between conponents
of+« a -cl osed-1 oop data system Connector assenbly 10 may function in

her maph- roditic fashion, that. is, it isqqiterconnectable to a simlarly
formed el ectrical connector assenbly, or it may function in a panel nount
envif onment wBARECELY' BbrIlENaLORACE] 0L ?§é§ﬂbl:b{§§aé£e S4BBELLEngndrs
Wi rihg panel connection wth sim or ne lectric connectors

The connect oa4a§§@rﬂa$ yoam ke qda@t@demﬁcpmma&ﬁ sighbeoopxipd egbdeshown
and descri be&lphe UcSniRAldt 200bh68y Lio0haie! hollde USRS, 433nshikadofeb.
4, 1993 entitled VER- Tl CALLY ALI GNED ELECTRI CAL CONNECTOR COVPONENTS, now
U.S. Pat. NoSoBP2BSN388 which is

5 Various changes to the foregoing described and shown
structures would now be evident to those skilled in the art.
Accordingly, the particularly disclosed scope of the
invention is set forth in the following claims.
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asskfned to the assignee of the present invention and which is incorporated
by reférence herein for all purposes. Connect or assenbly 10 conprises an
elkeggrically conduc- tive outer housing 12, a pair of side by side
electrically insulative support nenbers 14 and 16, upper and [ ower

el ectrical contacts 18 and 20, respectively, an insulati

support 22 and a rear-conductive shield 24. Conduct i vgimrgmmmmﬂmz
and conduct ELAIMEar shield 24 are formed in the preferred+*enbods nent sof *
di e-cast netal. However, other conductive el enments such as conductive
plastic or netahlzedAalgggbgrqg %b%oﬁggkgggd Uitngenbers 14 and 16. as

wel | as contact support , are torned sui tably € ectrlcally
i nsul ati ve p| asti c. Epe@@pp'gap.cally conductive outer hOUSlng haV].ng a

plurality of discrete bounded compartments;

electrically insulative terminal support elements,
each said support element being accommodated in one of said
bounded compartments; and )

plural transmission terminal devices supported in
at least one said support element;

said terminal devices of said one support element
being - electrically shielded from the other said support
elements by said bounded compartment.

2. An electrical connector of claim 1 wherein said
transmission terminal devices of one said support elements
are electrical contacts.

3. An electrical connector of claim 2 wherein at
least another said support element supports additional
electrical contacts.

4, An electrical connector of any one of claims 1 to
3 wherein said a pair of said electrically insulative
terminal support elements are formed integrally in stacked
relationship.

5. An electrical connector of claim 4 wherein said
stacked terminal support elements have portions resident in
a pair of vertically aligned said bounded compartments of
sald outer housing.

6. An electrical connector of claim 2 or claim 3
wherein each said electrical contact includes an
interconnection end for electrical engagement with a contact

of a mating connector and a terminal end opposite said
interconnection end.

7. An electrical connector of claim 6 wherein saig
terminal end includes a pin-type solder tail.
8. An electrical connector of claim 6 wherein said

terminal e?é includes an insulation displacement contact
portion. o
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-4--gontacts 18 and 20 are forned of a suitably conduetivenetat-tic——

.material such as beryllium copper. Referring addi t ] .
outer conductive housing 12 is shown in further det aii‘lﬂ ““ﬁlﬂ&m‘&ﬂm
is generally an el ongate rectangular nmager having a f} -

tion and 26 and a rear contact accomodating and 28. Quter

9. An electrical connector of arly one of claim 1 to
8 wherein said outer housing is formed from die cast metal.

10. An electrical connector of any one of claims 1 to
9 wherein said connector is hermaphroditic.
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housi'ng 12 is divided into four discrete conpartnents 30 arranged in side
by side ‘and upper and |lower quadrants Quter housing 12 includes a pair
of .opposed. spaced-apart vertical side walls 32 and a central vertical
dividing wall 34. A horizontal upper wal 188 extends across the upper
extents of side walls 32 and dividing wall 34. Quter housing 12 further

I ncl udcs internedi ate horizontal bridge portions 40 extendi ng between side
wal s 32 and dividing wall 34, as wel |IABSTREQ®Br horizontal bridge portions
42, which al so extend between side walls 32 and dividing wall 34. The
construction of outer housing 12 orOV|des for t he conpl ete perinetrical
boundi ng of conpartnments 38 ‘ QHES g . 3

&5 3.4 10e preferred
enbodi ment, the outer housing 12 w || be |ntegrally formed. However,
i ndi vi dua

5 An electrical connector component assembly (10) provides

for shielding as between components of the connector. An
electrically conductive outer housing (12) includes a
plurality of discrete bounded compartments (30). A
plurality of electrically insulative terminal support
10 elements (14,16) are supported individually in the bounded
compartments. Plural electrical contacts (18,20) are
supported in at least one of the support elements. The
electrical contacts supported in the one support element are
electrically shielded from the components of the other
15 support element by the bounded compartments.
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copponénts nmay be used to nake up out ef h&isi ng 12.°7 Referring now to
FIGS. 6 and 7, term nal support nmem beré 4 and 16; as well as upper and
| ower contacts 18 and 20, arc shownPage dosf 9detail. Support nenbers 14 and
16 are preferably of identical construction. For clarity of expla- nation,
FIGS. 6 and 7 show only support nenber 14. Support nenber 14 is generally
an el ongate nol ded pl astic nenber having a rear contact accommodating end
44, a central main body portion 46 and upper and | ower support platforns 48
and 50 extending oppositely fromrear contact accommodati ng end 44. Support
menber 14 includes a pair of side by side upper channels 52 extending from
rear contact accommobdati ng end 44 through central main body portion 46 and
al ong upper support platform48. Simlarly,

O
NS
/
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side by side | ower channels 54 extend fromthe rear contact acconmodating
end .44 through central nain body porti &% 48 and al ong | ower support

pl at f-orm 50. Each support nenber 14 psedpvigled i nto individual upper and

| ower stacked support el enents.l1l4a and 14b which include upper and | ower
support platfornms 48 and 50, respectively. Wile support nmenber 14 is shown
to be integral, it

Is contem plated that the support nenber nay conprise

separate upper and | ower support el enents. FIGS. 6 and 7 further show
upper and |l ower el ectrical

contacts 18 and 20 which are typically stanped
and fornmed
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- 5- menbers. Lower contacts 20 include a generally el ongat e base porton
20a, a pin-type solder tail 20b and a AE ely directed cantil evered

spririg portion 20c whi ch extends backagevsrogogse portion 20a. sol der tai
20b is of conventional construction and nay be inserted into a through hol e

of a printed circuit board (not shown) and sol dered thereto establishing
el ectrical connection therebetween. In the
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presént .illustrative embodi

nent, sold

E%é&?ggn 20a, however,

downwardly at a right angle from base

20b i s shown extending
st rai ght - sol der

tai‘ls may al so be enployed. Cantil ®sgecdogp¥i ng portion 20c i s constructed
nmovenent toward and away from base por- tion

so as to be deflectable for

20a upon interconnection of a further connection devi ce.

Cantil ever ed

spring portion 20c has an extended bean | ength which extends toward sol der

tail 20b. Upper

contacts 18 are of construction simlar to that of

contacts 20. Contacts 18 include an el ongate base portion 18a, a sol der

tail

and 20 are arranged in upper and | ower fashion,

18 are

18b and a reversely directed cantil evered spring portion 18c of length
shorter than cantil evered spring portion 20c of contact 20. As contag¢ts 18
sol der tail 18b of tacts
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| ongér than the solder”tails 20b of @Acts 20 s6 that the distal extents
.18h and 20h of the sol-der tails extend approxi- netely the sane distance.
facilitating connection of the sol®%=e 3afl8 to a printcd circuit board.
As shown in FIGS. 6 and 7. upper contacts 18 include a dependi ng shunt
menber 18d which is struck froma central extent of planar base portion
18a. The distal extent 18e of shunt nenber 18d is engagablc with the

ext ended beam of cantileverd spring portion 20c of contacts 20 to previde
for shunted engagenent as bePween contacts 18 and 20. The descriptontqt%the
shunting between contacts 1@gard 20 is described in further detail in the
above-identified incorpo- ratedreferenc Shunt nenber 18d of contact 18
extends downwardly from base partion 18a‘at an angle just |ess than (!)
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90[err].-Al'so, the distal extent 18e has a reversely curved portion. Upon
shunt,i ng engagenent of shunt menber 1 #Oh cantil evered spring portion
20c, a w pi ng engagenent is achi evetage 6 88 ghown in further detail in FIG
2, contacts 18 and 20 are suppodrted within support nenber 14. Base portions
18a and 20a are supported respectively on platfornms 48 and 50 through upper
and | ower channels 52 and 54. Solder tails 18b and 20b extend al ong rear
contact acconmodati ng end 44 of support nenber 14. :




- 6- - Support nenbers 14 and 16 suppoig i4pg upper and | ower contacts 18
and.20 are inserted into outer housing 12 in side by side fashion. Each
upper and | ower support pl at f orm 48Pa8&d 86 b support nenbers 14 and 16
are individually accomodated:-in one of the bounded conpartnments 30 of
outer housing 12 (FIG 5). Upper wall 38, side walls 32 and |ower bridge
portions 42 serve to shield collectively the contact 18 and 20. Dividing
wal | 34 serves to shield each of the side by side pairs of contacts 18 and
20. Internediate '

2 i



bridge portions 40 serve to shield the upper contacts 18 from the | ower
contacts 20. Thus, each pair of contachk48&pported by each of the
platforns, will be electrically shiehﬂ&ﬂsfg gy the contact pairs of the
other platforns by its residence in an individual bounded conpartnent 30.
Further, internediate -bridge portion 40 includes spaced recesses 40a
separated by a central protrusion 40b. Shunt nenber 18d of each contact 18
extends through recess 40a. The central protrusion 40b provides shielding
as between adj acent shunt nmenber 18d Referring again to FIGS. 2 and 3,
the shielding of contacts 18 and 20 is continued at the contact

accommodating end 28 of housing 12 by rear shield 24. Shield 24, formed of
conductive metal, includes a short forward wall 56 and aller rear wall
58 separated by a centrally |ocated transverse

heet Has Been Rzﬁaced

Tl
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web .60. Shield 24 provides conductive Shle|dl
18b of upper contacts 18 and sol der t ai | sAB

'ibs achi eved by positioning solder tail pagﬂbgcw gne side of forward wall

- '

while solder tails 18b are

56. Sol der

tails

i nsul ati ve contact support
havi ng a front

within shield 24.

wal

62, a taller
whi ch individually accommodate solder tails 18b of contacts
support 22 includes a recess 68 extending from
acconmodat es web 60 of shield

bet ween
| ower

sol der tails
contacts 20. This
56

Qg as

posi ti-oned on the other side of forward wall
18b resi de between walls 56 and 58.
support solder tails 18b of contacts 18,

In order to
connector assenbly 10 incl udes
22. Contact support 22 is a plastic nenber
rear wall 64 and individual chanbers 66,
18. Cont act

a | ower edge thereof which
24 when contact support 22 is inserted
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I n openation, once Bm ASCHMPRNT (mg!rm rs 14 and ]16 Fups p"'"étl_'ngs conf’act§018
and 20 are insertef pAte—outer—tousiing 12, shie dﬁ"24 “havi ng-chntagezed L.

support 22 insertef r yl He inserted 1ov t HRE s ol derrit 1F’sr‘.ﬂ£ﬁ B
contacts 18 to res éféﬁgc“g%%m clont act acco (Ygtl ng end P& Q*f’/“otﬂ ﬁmd 2,
housi ng 12. wto pepod o paged ..
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SHIELDED COMPACT DATA CONNECTOR

FIELD OF THE INVENTION

The present invention relates generally ‘o improvements
in shiclded clcctrical data connecrors. More panicalarly, the
present invention relates to a compact design for a shicided
clectrical data connector wherein electrical contacts of the

conncctor are clectrieally shiclded from other components of
the conncctor,

BACKGROUND OF THE INVENTION

Improvements in the electrical data transmission industry,
— cspecially in the computer field, have resulted in the ability -

to transmit data along transmission lines at incrcasingly
higher data rates. Further, similar improvements have also
scen the decrease in the size of the equipment used in the
industry. In order to function effectively with such equip-
ment, the intcrconnection technology, such as the electrical
cables and clectrical connectors which connect such equip-
ment, has also undergone significant improvements. Elec-
trical connectors are now smaller and capable of transmit-
ting data at higher rates between such components.

The requirement to make the electrical connectors smailer
neccessitates putting the conductive contacts of such connec-
tors in closer proximity. However, when transmitting data at
higher data rates, this physical proximity also incrcases the
cross-talk levels between such electrical contacts. Accord-

_ ingly, the industry has scen the need for improved shielding
“within the electrical connectors so as to reduce cross-talk
levels in the smaller connectors working at higher data rates.
This is especially prevalent in connectors used in closed-
loop data systcms which provide for continuity of signal in
a multi-componcnt system whea certain of the connectors
arc not interconnccted. These closed-loop systems employ
conncclors comtaining devices which permit automatic
shunting so that a closed-loop connection is maintained even
when a connector is in a non-connected condition. Such
shunting devices in these connectors render effective shield-
ing cven more difficult.

It is, therefare, desirable to provide an clcctrical connector
which provides for shielding in a compact connector design
and which reduces cross-talk between contacts of the con-
nector when operating at higher data rates.




-7 - , Referring to FIG 4. connector assenbly 10 is shown interconnected

to an identical

connector 10" in hermaphro- ditic fashion,__This.is
acconpl i shed by rotating connector assenbly 10' 180[err EPMAC}Jﬁ%ﬂfgﬁﬁﬂf
i nterconnecting the two parts so that upper contacts 18 Df-VuHHtLLUI
assenbly 10 engage | ower contacts 20' of connector assepbly #3 N‘!g%
| onwer contacts 20 of connector assenbly-19 €ngage upper }cpn @ 1
connector assenbly 10'. It is noted that as the | ower con

connector engage the upper

i n hermaphroditic fashion, S@M?@?fﬁwﬁ@ﬁﬂnwﬁh V\hpa_eﬁ—n _ecf”oln__nte_chte_e.dr

acts_of one

matced contacts W lly 35 a5 object of the present invention to provide 2n

improved shiclded clectrical data connector.

It is a further object of the present invention to provide a
data connector of compact size which is operable at higher
data rates.

It is a sdll further object of the present invention to
pmvidc a data connector having improved shielding which
reduces cross-talk between contacts of the connector.

In the efficient auainment of these and other objects, the
present invention provides an electrical connector which
inciudes an electrically conductive outer housing bhaving a

_plurality of discrete bounded compartments therein. Accom- -
modated in the outer housing are a plurality of electrically
insulative terminal support elements. Each support element
is accommedated in one of the bounded compartments of the
outcr housing. Plural electrical contacts are supported in at
least one of the terminal support elements. The bounded
compartments of the outer housing serve to electrically
shicld the contacts of the one terminal support clement from
components supported in the other of the terminal support
elements.

As more particularty described by way of the preferred
embodiment herein, one electrically insulative tcrminal sup-
port element supports plural clectrical contacts therein
which provide for transmission of electrical signals there-
through. At lcast one other terminal support clement may
support either similar clectical contacts or signal iransmis-
ston terminals of different function, for example fiber optic
terminals. In gither case, the clectrical contacts of the one
terminal support element would be electrically shiclded
from the compenents of the other terminal support element.

BRIEF DESCRIFTION OF THE DRAWINGS

FIG. 1 is a front perspective showing of the compact
shielded data connector assembly of the present invention.

FIG. 2 is a side-plan view of the connector assembly of
FIG. 1.

FIG. 3 shows, in exploded perspective view, components
of the connector assembly of FIGS. 1 and 2.

FIG. 4 shows an electrical connector of FIG. 1 intercon-
nected with a like connector in hermaphroditic fashion. -



be thc isames for all contact pairs. Thus the electrical path RE gtit-bet-weef——
‘b 18h 'l 18b i PLACERENISHEET

the tip 18h' of solder tail 18b and the tip 20h of sol der
i s connected thereto, is the sane as the path | ength betwee

solder tail 18b and the tip 20h' of solder tail 20b' of anothér ngp@pfggg

pair of contacts. By creating identical electrical path | engt

m smatch i s reduced as between mated pa s of contacts. Referrtng—te-

the tip I8h of

s, inpedance

FIGS. 4 and 7, anothcr feature of the present invention may|be descri bed.

Cantil evered spri f3Gp8risiaodar-gaspeattycodewos! Wepmnerarasingvafr confact s T8 amnd
20 further provnﬂecgmfmdz@;tassu dt‘;FIGan [ ned contact surface 70 extend-

ing fromthe fron econtac ntrally l.ocated apex 72. The
contact further | ﬁ‘lﬁﬁq&”ﬁg L cRplodea front ind 75T

perspective vxcws 0 the msu :mve support member and
electrical contacts of the coanector assembly of FIG. 1.
FI1G. 8 is a perspective showing of altemative construc-

tions of the electrical contacts of the connector assembly of
FIG. 1.

FIG. 9 is a side-plan view of the aiternative contacts of
FIG. 8 supported within the terminal support member.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIGS. 1-3, a shiclded compact electrical data
connector assembly 10 of the present invention is shown.
Data connector assembly 10 is of the type used to transmit
data signals between components of a closed-loop data
system. Connector assembly 10 may function in hermaph-
roditic fashion, that is, it is interconnectable to a similarly
formed electrical connector assembly, or it may function in
a panel mount eavironment where plural such connector
assemblies are supported on a wiring panel for connection
with similarly formed electrical connectors.

The connector assembly 10 of the present invention may
be of the type shown and described in U.S. patent applica-
tion Ser. No. 08/013,452, filed Feb. 4, 1993 entitled VER-
TICALLY ALIGNED ELECTRICAL CONNECTOR
COMPONENTS, now U.S. Pat. No. 5,405,268, which is
assigned to the assignee of the present invention and which
is incorporated by reference herein for all purposes.

Connector assembly 10 comprises an electrically conduc-
tive outer housing 12, a pair of side by side electrically
insulative support members 14 and 16, upper and lower
electrical contacts 18 and 20, respectively, an insulative
rear-contact support 22 and a rear-conductive shield 24.

Conductive outer housing 12 and conductive rear shield
24 are formed in the preferred embodiment of die-cast metal.
However, other conductive elements such as conductive
plastic or metalized plastic may be employed. Support
members 14 and 16, as well as contact support 22, are
formed of a suitably electrically insulative plastic. Electrical



war dl y f aci ng engagenent surface 74 extending fron1apex
distal end of the contacts. As hermaphroditic connectio
in FIG 4, the first contact surfaces of the mating con
agai nst each other until the apices of the respective ¢
anot her. The inherent spring bias of cantilevered sprifpg portion 18c and
20c permt such engagenent. Once the aphces are bypassef—the—eaep

iR
v raasey ot o w2 ux.[.u..rlun ™Y

engagenent surfaces 74 will engage in |ocking fashion. Thus the nmechani cal
engage- nment, of the senascthuadt 2 are fhenbérifaphitddbty cosduosest ors wil |
serve, to sone degreemdmilxt.onzhc'hdﬂe,tmontsamrsllhngembecrthereby | ocking the
respective connectors tﬁgﬁ“'ﬁ%ﬁﬂ&rq ﬁ%ldp&,k‘h@sfgg& glca.%ﬁ%gs pr oper

connecti on of connect
5 1§3RGNR Y rorther dc'mf"?ﬁ te? musma re"e"ally

an elongate reclangular member having 1 f*om .m connee-
tion end 26 and a rear contact accommodating snd 23. Cuter
housing 12 is divided into Jour discrete compurtments 30
arranged in side oy side and upper and lower quadrants.
Quter housing 12 includes u pair of opcosed spacsd-apart
verucal sice wails 32 and a ceatral vertical dividing wail 34.
A horizonial upper wall 38 extends across ihe upper exients
of sidc walls 32 ancd dividing wail 34.

Quter housing 12 further includes intermediate horizontat
bridge poriions 40 cxiending between side walls 32 and
dividing wall 34, as wcll as lower horizontal bridge porticns
42, which aiso extend between side walls 32 and dividing
wall 34. The construction of outer housing 12 provides for
thc complcic perimetrical bounding of compartments 30. It
is contemplated that in the preferred embodiment. the outer
housing 12 will be intcgraily formed. However, individua
componcnts may be used to make up outer housing 12.

Referring now to FIGS. 6 and 7, terminal support mem-
bers 14 and 16, as well as upper and lower contacts 18 and
20, arc shown in more detail. Support members 14 and 16
are preferably of identical construction. For clarity of expla-
nation, FIGS. 6 and 7 show only support member 14.
Support member 14 is generally an clongate molded plastic
member having a rear contact accommodating cnd 44, a
ceatral main body portion 46 and upper and lower support

~  platforms 48 and 50 extending oppositcly from rear contact
accommodating e¢nd 44. Support member 14 includes a pair
of side by sidc upper channcls 52 extcnding from rear
contact accommodating end 44 through central main body
portion 46 and along upper support platform 48. Similarly,
side by side lowcr channcls 54 extend (rom the rcar contact
accommedating end 44 through central main body portion
46 and along lower support platform S50. Each support
mcmber 14 is divided into individual upper and lower
stacked support elemeunts 14a and 145 which include upper
and lower support platforms 48 and 50, respectively. While
support member 14 is shown to be integral, it is contem-
plated that the support membcer may comprise separate upper
and lower support clements.

FIGS. 6 and 7 further show upper and lower electrical
contacts 18 and 20 which are typically stamped and formed -




Furt her. enbodi nents of the present invention may be shown |REPL&€EV§?§n\b E
Contacts of the present invention include solder type tailg ¥8b and 20D i
such as shown in contacts 18 and 20 for attachnment to throygh Q??%%ﬁ)
printed circuit board. However, the present invention alsojcgnte

enpl oyi ng other contact types 76 and 78,

- 5 -

members. Lower contacts 20 include a generally clongate
base portion 20q, a pin-type solder tail 205 and a reversely
directed cantilevered spring porton 20¢ which exteads back
over pasc portion 20a. Solder tail 20b is of conventional
construction and may be inscried into a through hole of a
printed circuit board {not shown) and soldered thereto
estabiishing electrical connection thercbetween. In the
present iliustrative embodiment, soider tail 2056 is shown
extending downwarcly at a right angle from base portion
20a, however, straight-solder tails may also be cmployed.
Cantilevered spring portion 20c¢ is constructed so as to be
defleciable for movement toward and away from base por-
tion 20a upon interconnection of a further connection
device. Cantilevered spring portion 20c¢ bas an extended
— beam length which extends toward solder tail 20b. .

Upper contacts 18 are of construction similar to that of
contacts 20. Contacts 18 include an clongaie base portion
18a, a solder tail 185 and a reversely dirccted cantilevered
spring portion 18¢ of length shortcr than cantilcvered spring
portion 20c of contact 20. As contacts 18 and 20 are arranged
in upper and lower fashion, soldcr tail 185 of contacts 18 arc
longer than the soider tails 200 of contacts 20 so that the
distal extents 18h and 204 of the solder 1ails cxtend approxi-
matcly the same distance. {acilitating conncction of the
solder tails to a printed circuit board.

As shown in FIGS. 6 and 7. upper contacts 18 includc a
dcpending shunt memeber 184 which is struck from a central
extent of planar basc portion 18a. The distal extent 18e of
shunt member 184 ts engagaolc with the cxtended beam of

_ cantilevered spring portion 20c of contacts 20 to provide for
shunted tngagemeat 4s between contacts 18 and 20. The
description of the shunting between contacts 18 and 20 is
described in further detail in the above-identified incorpo-
rated reference. Shunt member 184 of contact 18 extends
downwardly from basc portion 18a at an angle just less than
90°. Also, the distal cxtent 18¢ has a reversely curved
portion. Upon shunting engagement of shunt member 184
with cantilevered spring portion 20¢, a wiping engagement
is achieved.

As shown in further detail in FIG. 2, contacts 18 and 20
are supported within support member 14. Base portions 182
and 20a are supported respectively on platforms 48 and 50
through upper and lower channels 52 and 34. Solder tails
18 and 20b extend along rear contact accommodating end
44 of support member 14.



whi ch include IDC portions 76a and 78a for making insu- |at-‘z~?m6€EMFM |SgEET
connection to electrical conductors (not shown) in a mmanngr idescribed in
t he above-incorporated patent application. I1DC portions 76 nd2 78pANEI58
extend at oppositely directed 90[err] angles fromthe centriali base portiong
76b and 78b of contacts 76 and 78. FIG 9 shows such insul afi'en

di spl acenrent contacts 76 and 78 suppostged in a support nenper 14.

Q.

Additionally, since support nenbers 14 and 16 may be insertéd I nto outer
housing 12 in a noduSappdrastemirers ddrendnbE suppoating nppyr 4t tfwdrhe present
i nvention may accogiRacddSard 10 stantetdpmidbaet ABusihy 189nWdehi n the sane
connect or by side fashion. Each upper and lower support plat{orm 48

and 30 of support members 14 and 16 are individually

accommodated in one of the bounded compartments 30 of

auter housing 12 (FIG. 3). Upper wall 38, side wails 32 and

lower bridge portions 42 serve to shield collectively the

contact 18 and 20. Dividing wall 34 serves to shield each of

the side by side pairs of contacts 18 and 29. Intcrmcdiate

bridge portions 49 serve to shield the upper contacts 18 from

the lower contacts 20. Thus, each pair of contacts supported

by cach of the platforms, will be clectrically shicided from

the contact pairs of the other platforms by its residence in an

individual bounded compartment 38. Further, intermediate

—bridge portion 40 includes spaced recesses 40a separated by

a central protrusion 405. Shunt member 184 of each contact

18 extends through recess 40a. The central protrusion 405

provides shielding as between adjacent shunt member 184

Referring again to FIGS. 2 and 3, the shielding of contacts
18 and 20 is continued at the contact accommodating end 28
of housing 12 by rear shield 24. Shield 24, formed of
conductive metal, includes a short forward wall 56 and a
taller rear wall 58 separated by a centrally located transverse
web 60. Shield 24 provides conductive shielding as between
solder tails 185 of upper contacts 18 and solder tails 20b of
lower contacts 20. This is achieved by positioning solder tail
205 on one side of forward wall 56 while solder tails 185 are
positioned on the other side of forward wall 56. Solder tails
185 reside between walls 56 and 58.

In order to support solder tails 185 of contacts 18,

" connector assembly 10 includes insulative contact support
22. Contact support 22 is a plastic member having a front
wall 62, a taller rear wall 64 and individual chambers 68,
which individually accommodate solder tails 185 of contacts
18. Contact support 22 includes a recess 68 extending from
a lower edge thercof which accommodates web 60 of shield
24 when contact support 22 is inserted within shield 24.

In operation, once the support members 14 and 16 sup-
porting contacts 18 and 20 are inserted into outer housing
12, shield 24, having contact support 22 inserted therzin,
may be inserted over the solder tails 185 of contacts 18 to
reside adjacent contact accommodating end 28 of outer
housing 12.



assenbly. Wiile the present enbodi nent shows transm s- sion jfﬂlﬂrﬁuﬁ P
devices of the electrical signal type, other termnals, suc L e :C
term nations and power con- tacts, may be inserted into conne tor assenbly
10. It is further contenplated that the transmssion termnal| d2 Vi &N 1888 bd
the stanped end of a co-axial cable where the center conducfor serves as a
el ectrical contact. Support nenbers 147and 16 can be adapt t o accomoda
such co-axi al cable. Thus, connector assenbly 10 nay house imxed frans-

m ssi on conponents. Vari ous changes to the foregoi d6$CI’I bed and shown
structures woul d now HESEIZENFCo F-neancsken pesg™ Ytﬂg r’Po“’nAccordl ngly,
the particularly dl‘w'ﬁg@tfcs‘&) I fderkiEYy FOBRRSIOR 18nin Remmphrorth in the
fol | owing claims. ditic fasnion, This is accomplished by cotating connector

asscmnbly 10" {30° and intcrconnecting he “wo parts so that
upper contacts 18 of connector assembiy 10 sngage lower
contacts 20" of connector assemciv 10, wnile lower contacts
20 ot connector assembly 10 cagage upper contacts 18 of
conncgior asscmbly 10 {t is noted that as the .owcer contacts
of onc comneclor engage the :pper contacts af the other
comrncclor wien conaecied in rermaphreditic iashion. the
clectrical path between 2ach pair of the mated contacts will
be the same {or all contact pairs. Thus the clectrical path
length tetween the tip 134" of solder tail 185" and the tip 204
of solder tail 205, which is connccted thereto, is the same as
the path lcngth between the tip 18k of soider tail 185 and the )
tip 20/ of solder tail 204" of another connected pair of
contacts. By creating identical elecirical path lengths,
impedancc mismatch is reduced as betwesn mated pairs of
contacts.

Referring to FIGS. 4 and 7, another feature of the preseat
invention may be described. Cantilevered spring portions
18c¢ and 20c of upper and lower contacts 18 and 20 further
providc 2 first upwardly inclined contact surface 70 extend-
ing from the front end of the contacts to a centrally located
apex 72. The contact further includes a2 depending rear-
wardly facing cngagement surface 74 extending from apex
72 down to the distal end of the contacts. As hermaphroditic
conncction is made as shown in FIG. 4, the first contact
surfaces of the mating contacts will ride against cach other

- until the apices of the respective contacts bypass one
another. The inhercnt spring bias of cantilevered spring
portion 18¢ and 20c permit such engagement. Once the
apices are bypassed, the depending engagement surfaces 74
will cngage in locking fashion. Thus the mechanical engage-
ment of the mated contacts of the hermaphroditic connectors
will scrve, to some degree, to lock the contacts together
thereby locking the respective connectors together, This
locking feature also assurcs praper connection of connector
assembly 10 to connector assembly 10'.

Further embodiments of the present invention may be
shown in FIGS. 8 an 9. Contacts of the present invention
includc solder type tails 185 and 20& such as shown in
contacts 18 and 20 for attachment to through holes of a
printed circuit board. However, the present invention also
contcmplates employing other coatact types 76 and 78, -



conducti ve outer
conpartnments;

- 9- [-clarm 1. An electrical connector conprising: an QMELA&MM c‘:h
housi ng having a plurality of discretq {bounded i
27 JAN 998 ;
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which include IDC portions 76a and 78a for making insu-
lation dispiacing connection to electrical conductors (not
shown) in a2 manner described in the above-incorporated
patent application. IDC portions 76a and 784 may extend at
oppositely directed SO° angles from the central base portions
765 and 785 of contacts 76 and 78. FIG. 9 shows such

insulation displacement contacts 76 and 78 supported in a
support member 14.

Additionally, since support members 14 and 16 may be

inscrted into outer housing 12 in a modular fashion, con- .

nector assembly 10 of the present invention may accommo-
date different transmisston styles within the same connector
asscmbly. While the present embodiment shows transmis-
sion terminal devices of the eclectrical signal type, other
terminals, such as fiber optic terminations and power con-
tacts, may be inserted into comnector assembly 10. It is
further contemplated that the transmission terminal device
may be the stamped end of a co-axial cable where the center
conductor serves as an electrical contact. Support members
14 and 16 can be adapted to accommodate such co-axial

cablc. Thus, conncctor assembly 10 may house mixed trans-
mission components.

Various changes to the {orcgoing described and shown
structures would now be evident to those skilled in the art.
Accordingly, the particularly disclosed scope of the inven-
tion is set forth in the following claims.



electrically

el ement bei ng accomjodat’€d 1 n one of ! sai d bounded C

of said electrically dﬂ“ ggve‘t rm nal support elgﬁ[ wﬂl

i nt e- grally in stac% elati oi said stacked te support
in a pair of vertically aligned said

conpartnents of said outef-hgusing;, and pl ural transm ssion
term nal devices sup

el enents havi ng portji d

bounded

one said support el

term nal devices of béliatimpne support el ement being el ectri

shi el-ded fromthe ot esnaid m@gpj@ﬁ&;&q@k%mmg

conpart nent. 2. An eI ectri anconnector af claim1 WneEel n said trans-

an eiecirical v e Juter nousing daving 1 p
of discrete bounded compartments;

electeaily insulative terminal support elements, each
said jupport slement Oeing accommeodated in one of
said bounded comparuments, 1 pair of said clec ctrically
insulative terminal suppor: clements being formed inte-
grally in stacked relation,

said stacked terminal support elements having portions
resident in a pair of vertically aligned said bounded
compartments of said outer housing; and

plural transmission terminal devices supported in at least
one said support element;

said terminal devices of said one support element being
electrically shielded from the other said support ele-
ments by said bounded compartment.

2. An electrical connector of claim 1 wherein said trans-
mission terminal devices of one said support elements are
electrical contacts.

3. An elcctrical connector of claim 2 wherein at least
another said support element supports additional clectrical
contacts.

4. An electrical conncctor of claim 2 wherein each said
electrical contact includes an interconnection end for elec-
trical cngagement with a contact of a mating connector and
a terminal cnd opposite said interconnection end.

5. An clectrical conaector of claim 4 wherein said termi-
nal end includes a pin-type solder tail.

_ 6. An electrical connector of claim 4 wherein said termi-
nal end includes an insulation displacement contact portion.

7. An electrical conaector of claim 1 wherein said outer
housing is formed from die cast metal.

8. An electrical connector of claim 1 wherein said con-
nector is hermaphroditic.

9. An hermaphroditic electrical connectar comprising:

a connector housing configured for mating engagement
with a like housing; and

at least one electrical contact supported in said housing
and configured for mating electricat engagement with a
like contact;

said electrical contact having a mating ¢nd and an
opposed termination end,

said mating end of said contact having an clongate
deflectable contact beam including a central apex, an
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the other sice of said team;

wherzin upon said hermarhroditic interconnection of said
electrical contact with said like contact said front facing
mating surfaces make initial engagement, said apices
pass over one another deflecting said contact beams and
said rear facing engagement surfaces contact one
another locking said contact to said like contact.

10. An bermaphroditic electrical connector of claim 9
wherein said contact further includes a contact base, said
deflectable contact beam extending over said base.

11. An hermaphroditic clectrical connector of claim 10
_wherein said contact further includes said termination end
including a contact tail extending from said contact base.

12. An hermaphroditic electrical connector of claim 11

wherein said connector housing supports plural said electd-
cal contacts.

13. An elccirical connector comprising:

a connector housing conligurcd for mating cngagement
with 2 compicmentary housing; and

at least two pair of =lectrical contacts supported in said
housing in stacked rciationship and configured for
mating ¢lectrical engagement with at least two pair of
compicmentary contacts;

cach said clectrical contact having a mating end and an
opposed termination end;

cach said mating cad of said contacts having an clongate
detlectable contact beam including a central apex. an
tnclined front facing mating surface on one side of said
apex and an inclined rear facing engagement surface on
the other side of said beam;

whercin upon interconnection of said clectrical contacts

with said complementary contacts said front facing
mating surfaces make initial engagement, said apices
pass over one another deflecting said contact beams and
said rear facing eugagement surfaces contact one
another.

14. An clectrical conncctor of claim 13 wherein said
elongatc deflcctable contact beams are all deflectable in the
same dircction. '

15. A shiclded elcctrical connector for mounting on a
printed circuit board comprising:

-—-ofe-sal-d-support elements are electric

' I
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Foq,sr’ netal . 8 An electrical connector

- i3 her maphrodl tic. 9. An hermaphrjm,
conpri si ng: Oﬁgmg;ﬁ g:}dhOUZ't nlgegg{‘f ne & 66@!’* !!!I ”’ ”m
and configured for mating el ectri cal

ct|{ . gaid electrical contact having a

of clraim——

opposed terni nation end; said mating end of said

tower walls, and opposcd side walls defining a mating
end and 1 terminating end, the outer shicld including a
rcar shicld cxtent disposcd at the terminating cnd of
said outer shicld, said rear shicid extent being separate
{rom said outer shield side walls and upper lower walls;

a horizontal shicld extent extending between opposcd side
walls;

a vertical shicld extent extending between opposed upper
and lower walls, said horizontal and vertical shield
cxtents together with said upper and lower walls and
said sidc walls defining four individually shielded
quadrants;

an insulative member in each quadrant;

a pair of clectrically conductive contacts in cach quadrant,
cach contact having 2 mating portion within said shield
and accessible in a respective quadrant for connection
to a contact of a complementary connector, each con-
tact having a terminating portion projecting outwardly
from said outcr shield for connection to a conductive
elemcnt on a printed circuit board, the terminating
portions of contacts in the upper quadrants lying in a
first cow and the terminating portions of contacts in the
lower quadrants {ying in a second row spaced from said
first row, and wherein the rear shicld extend includes a
first wall portion d\scoscd between said first row and
said second row.

16. A shiciced electrical conncctor according to claim 15

~ wherein said pairs of contacts in said lower quadrants arc

aligned with said pairs of contacts in said upper quadrants.

17. A shiclded electrical connector according to claim 16
wherein said mating portions of said contacts are deflect-
able.

18. A shiclded zlectrical connector according to claim 17
wherein said mating portions of said contacts arc ail deflect-
able in the same common direction.

19. A shiclded clectrical connector according to claim 16
wherein said vertical shield extent clectrically and mechani-
cally connects said upper and lower walls.

20. A shielded clectrical connector according to claim 19
wherein said horizontal shicld cxteat electrically and
mechanically coonects said side walls.
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- 10- . Lnclined front facing mating surface on one side-efsaid

apex and an inclined rear facing engagenent surface on

wherein upon said hermaphroditic int ercag\\‘“wmmngﬁf

electrical contact with said |like contact said front faci

of said beam

-12 -

21. A shielded electrical connector according to claim 20
wherein said upger and lower walls, said side walls, said
vertical shield extent and said horizontal shicld extent are
integrally {ormed as a unitary piece.

22. A shielded clectrical connector according to claim 16
wherein said (erminating portions of said contacts are
formed at substantially right angles to said mating portions.

23. A shiclded electrical connector according to claim 15
wherein said rear shield extent includes a second wall
portion disposed externally of said first and second rows and
spaced from said first wall portion.

24. A shielded electrical connector according to claim 23
wherein said first and second wall portions arc joined by a
conductive web.

25. A shielded electrical connector according to claim 24
wherein said web lies transversely between two pair of
contacts in at least one of said rows.

26. A shielded clectrical connector according to claim 15
further including an insulative support for said contact

' terminating portions having a portion lying between said

first and second rear shield extent wall portions.
27. A shielded electrical connector according to claim 26

wherein said insulative support is separate from each said
insulative member.
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mating surfaces make initial engagenent, said apices pass over one

anot her defl ecting said contact beans and said rear engagenent
surfaces contact one anot her | ocking said contact téﬁﬁ@q@ﬁud«a 'hf”
cont act . 10. An hermaphroditic electrical connector ~@ 4mhe ¢
said contact further includes a contact base, said defl talc)é? cont act
beam ext endi ng over said base. . 11. An hermaphroditiclelje
connector of claim10 wherein said contact further includes.sald
term nation end including a contact tail~ dttending from $ai d contact e.
12. An hermaphroditic electrical connector of claiml1ll wheren-sald
connector housing supports plural said electri- cal contacts. 13. An
el ectrical connector conprising:
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with said conﬁlenentary contacts said front facing

make initial engagenent said apices

defl ecting said contact beans and
surfaces contact one anot her .

claim 13 wherein said el ongat e defl ectabl e contact beansg

defl ectable in the sane direction.

mat i ng surfaces

pass over one anot her
said rear facing engagenent
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a vertical shiceld extent extending between opposed upper and | ower

wal | s, said horizontal and vertical shield exten :;ogp ke g ~3
sai d upper and |lower walls and said side walls d 2 “fouk

i ndi vidual 'y shi el ded qguadr ant s; an insul atijv negb i N ea"h
guadr ant ; a pair of electrically conductive contacts i 2 &N rang,
each contact having a mating portion within said shield and
accessible in a respective quadrant for congfiection to a contact ofja
conpl ementary connector, each con- tact having a ) | |
proj ecting outwardly fromsaid outer shield for connection to a
conducti ve el ement on a printed circuit board, the term nating

portions of contacts in the upper quadrants lying in a

FIG. 6
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first row and the term nating portions of contacts in the | ower

quadrants lying in a second row spaced fromsaid first row, and
wherein the rear shield extend includes a first wall portion
di sposed between said first row and sai d second row. 16. A
shiel ded electrical connector according to claim15 wherein said pairs of
contacts in said | ower quadrants are aligned with said pairs of contacts
in said upper quadrants. 17. A shiel 8ed el ectrical connector accordi ng
to claim16 wherein said mating portions of said contacts are deflect-
abl e. 18. A shielded electrical connector according §o-tream-1+-
wherein said mating portions of said contacts are all defggmLACEWEMTéHHﬁT
t he sane common direction.
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19. A shielded electrical connector according to claim16 wherein said
vertical shield extent electrically and nechani - cally connects said
upper and | ower walls. 20. A shielded electrical connector accordLngu&
to claim19 wherein said horizontal shield extent el ectRERalIRyand oy
mechani cal |y connects said side walls. T e
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- 12 - - 21.. A shielded electrical connector according to claim 20

wherein said upper and lower walls, said side walls, said vertical shield
extent and said horizontal shield extent are integrally formed as a unitary

pi ece. 22. A shielded electrical connector according to claim 16 wherein
said termnating portions of said contacts are fornmed at substantially

right angles to said mating portions. 2§' A shi el ded el ectrical connector
according to claim 15 wherein said rear shi'el d extent includgs: {eYoYyTc R ———
wal | portion disposed externally of said first and second ro 1]
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spaced fromsaid first wall portion. 24. A shielded electrical connector
according to claim23 wherein said first and second wall portions are

j oi ned by a conductive web. 25. A shielded el ectrical con:EEbu. ae-cor-di-n
L&A€

to claim24 wherein said web lies transversely between two j

in at | east one of said rows. 26. A shielded el ectrical cénpector -—-

according to claim15 further including an insul ative suppol

t
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second rear shield extent wall portions. 27. A shielded e
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connector according to claim26 wherein said insulative support is separate

fromeach said insulégive nenbenb <
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SHIELDED COMPACT DATA EONNECTOR

ABSTRACT

An electrical connector component assembly (10) provides
for shielding as between componeats of the conpector. An
clectrically conductive outer housing (12) includes a plural-
ity of discrete bounded compartments (30). A plurality of
electrically insulative terminal support elements (14, 16) are
supported individually in the bounded compartments. Plural
electrical contacts are supported in at least one of the support
elements. The electrical contacts supported in the one sup-
port glement are electrically shielded from the components
of the other support element by the bounded compartments.
The electrical connector component assembly (10) may be
interconnected to an identical connector in hermaphroditic
fashion such that mating contact surfaces (74) engage one
another locking the contact to the like contact.

' Fig 1.



