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The present invention relates generally to improvements
in shielded electrical data connectors.

Field of the Invention

e e TTRATTL T 3720 )

- More particularly,
the present invention relates to a compact design for a

shielded electrical data connector wherein electrical

contacts of the connector are electrically shielded from
other components of the connector.

Background of the Invention
- Improvements in the electrical data transmission
industry, especially in the computer field, have result
the ability to transmit data along transmission lin
increasingly higher data rates. . Further, similar
improvements have also seen the decrease in the size of the
equipment used in t:fxe industry. In order to function
effectively with such equipment,' the

ed J.n
es at

interconnection

I

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
between such components. :

The requirement 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 physicail proximity also
increases the cross-talk levels between such electrical

contacts. Accordingly, the industry has seen the need for

n 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 systems which provide

for continuity of signal in a multi-component system when



| nprevenents in the electrical data transm ssion industry, especially in
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which permit automatic shunting so that  a closed-=loop
connection is maintained even when a connector is in a non-

5 connected condition. such shunting devices in these
connectors render effective shielding even more difficult.

It is, therefore, desirable to provide an electrical

connector which provides for shielding in a compact
connector design and which reduces cross-talk between

10 contacts of the connector when operating at higher data
rates.

Summary of the Invention

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

15 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 still further object of the present invention
to provide a data connector having improved shielding which

20 reduces cross—-talk between contacts of the connector.

It is an additional object to provide a .shunted
electrical contact which reduces cross-talk between adjacent
contacts. _

In the efficient attainment of these and other objects,

25 the present invention provides an electrical connector
including an electrically insulative contact support member
and at least one pair of vertically aligned electrical
contacts supported within the contact support member. The
vertically aligned pair of contacts includes an upper

30 contact having a depending deflectable shunt member. A
lower contact of the pair includes a shunt member engagement
element for engagement with a deflectable shunt member to
electrically shunt the upper contact of the pair to the
lower contact of the pair.

35 As more particularly described by way of the preferred
embodiment herein, the connector may be a hermaphroditic
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snmal | e and capable of transnmitting data at higher rates between such
conponents. The requirenent to nmake the el ectrical connectors smaller
necessitates putting the conductive contacts of such connectors in closer
proximty. However, when transmtting daty at higher data rates, this
physical proximty also increases the cross-talk |evels between such

el egtrical cUHmcdtor AcGacduadhy tae | eIt RAS SeJnnedtdieednbsing
i nproved shielding wthin the el’ectrical connegtors so, as to reduce

cross-tal k 1SRRIAIYTE] ROk ARt LRI cBRAREPBRE YA like housing. The

housing has a front end, a contact support member and a rear
end. A pair of vertically stacked electrical contacts
5 includes an interconnection end adjacent the front end of
the housing and a terminal end adjacent the rear end of the
housing. The depending deflectable shunt member of the
upper contact is deflectable away from the shunt member
engagement element of the lower contact wupon mating
10 _engagement of the connector housing with the like housing.

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

15 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 1like connector in hermaphroditic

20 fashion.

Figure 5 is a rear-perspective view of the outer
housing of the connector assembly of Figure 1.

Figqures 6 and 7 are, respectively, exploded front and
rear perspective views of the insulative support member and

25 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 thé alternative

30 contacts of Figure 8 supported within the terminal support
member.

Figure 10 is a perspective showing of an additional
electrical contact design useful in the connector of the
present invention.

35 ‘ Figure 11 is a side-plan view of the contacts of Figure
10 supported within an insulative housing.
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o at hi gher -dat a rates This is especially prevalent I n connectors used in
cl osed-1'oop data systems which provide for continuity of signal in a

mil ti - conponent system when- 2-certain of the connectors are not

I nt er connect ed. These -cl osed- | oop”sysgens erpl oy connectors containing
devi ces which pérnit automatic shunting so that a closed-| oop

1 Figure 12 'shows in exploded perspective view the

contacts of Figure 6 supported in a vertically stacked pair
of insulative support members.

Detéi;ed Description of the Preferred Embodiments

5 Referring to Figures 1 - 3, a shielded compact

electrical data connector assembly 10 of thé 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'lo may function

10 in hermaphroditic fashion, that is, it is interconnectable
to a similarly formed electrical connector assembly, or it
may function in a panel mount environment where plural such
connector assemblies are supported on a wiring panel for
connection with similarly formed electrical connectors.

15 S . . .
' The connector assembly 10 of the present invention may
be of the type shown and described in our application EP-A-
0610087 entitled VERTICALLY ALIGNED ELECTRICAL CONNECTOR
COMPONENTS; which is incorporated by reference herein for
20 i all purposes.

.cOnnector assembly 10 comprises

an electrically
conductive outer housing 12,

a pair of side Dby side
electrically insulative support members 14 and 16, upper and

25 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.

30 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
contacts 18 and 20 are formed of a suitably conductive
35 metallic material such as beryllium copper.
TLE



connect.ion i s maintai ned even when.a connector is in a non- connected
condi ti on. Such shunting devices in these connectors render effective
shielding even nore difficult. It is, therefore, desirable to provide an
el ectrical connector which provides for shielding in a conpact connector
desi gn and whi ch reduces cross-tal k between contacts of the connector when

opefating at hi gifirecidtihg H@Sit SRARLY ¥o FRpdFY eS| elitelr | Sorduebiest Of
the present ﬂorﬁ\éelr};[gl 9% tios A %\Gndelnanfurther detail. Outer housing 12 is
generally an elongate rectangular member having a front
interconnection end 26 and a rear contact accommodating end
5 28. Outer housing 12 is divided into four discrete
compartments 30 arranged in side by side and upper and lower
quadrants. Outer housing 12 includes a pair of opposed
spaced-apart vertical side walls 32 and a central vertical
dividing wall 34. A horizontal upper wall 38 extends across
10 the upper extents of side walls 32 and dividing wall 34.
Outer housing 12 further includes intermediate
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
15 | dividing wall 34. The construction of outer housing 12
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.
However, individual components may be used to make up outer
20 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
are preferably of identical construction. For clarity of
25 explanatiop, 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
48 and 50 extending oppositely from rear contact
30 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 uppef support platform 48. Similarly, side by
side lower channels 54 extend from the rear contact
35 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
: weL Shacked support
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i nproved shi el ded el ectrical data connector. It is a further object of the
present invention to provide a data connector of conpact size which is
operabl e at higher data rates. It is a still further object of the present
invention to provide a data connector hawg ng inproved shiel ding which
reduces cross-tal k between contacts of the connector. It is an additional

objkct to pedemmts shmtat elfistwhbeh taslade Wppehr MRS wEF OSSPtk
bet ween ad] %&%@foﬁg a&t %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
5 elements.

Support members 14 and 16 are shown to be side by side,
each having upper and lower support platforms 48 and 50.
However, other constructions of the terminal support members
are contemplated. Referring to Figure 12, the terminal
10 support members may be formed to be vertically stacked upper
and lower support members 70 and 72. Each of the support
members 70 and 72 is formed of insulative plastic and
respectively support contacts 18 and 20. Upper support
member 70 includes a terminal support platform 74 while
15 lower support member 72 includes a terminal support platform
76. Terminal support members 70 and 72 are configured to be
received within conductive outer housing 12 (Fig. 5) which
shields the individual contacts 18 and 20 supported therein

as will be described in further detail hereinbelow.

20 Referring again to Figures 6 and 7, also shown are
upper and lower electrical 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
25 portion 20c which extends back over base portion 20a.
Solder tail 20b is of conventional 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 present illustrative
30 embodiment, solder tail 20b is shown extending downwardly at
a right angle from base portion 20a, however, straight-
solder tails may also be employed.
Cantilevered spring portion 20c is constructed so as to
be deflectable for movement toward and away from base
35 portion 20a upon interconnection of a further connection
device. Cantilevered spring portion 20c has an extended
beam length which extends toward solder taii 20b.
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In the .efficient attai nnent of these and other objects, the present

i nvention provides an electrical connector including an electrically

i nsul ative contact support nmenber and at | east one pair of vertically
aligned electrical contacts supported w #hin the contact support nenber.
The vertically aligned pair of contacts includes an upper contact having a
dependi ng def | ecUpbee shmmbcmsnherare/%fcnwmstﬁutﬁibnOélthaﬁatb ithaltudes

menbor to ePECtTTRATETE SR ROTHEYS cal acredrdehcfa IatagR Base™

portion 18a, a solder tail 18b and a reversely directed
cantilevered spring portion 18c of length shorter than

5 cantilevered spring portion 20c of contact 20. As contacts
18 and 20 are arranged in upper and lower fashion, solder
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,

10 facilitating connection of the solder tails to a printed
circuit board.

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

15 shunt member 184 is engagable with the extended beam of
cantilevered spring portion 20c of contacts 20 to provide
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

20 | incorporated reference. Shunt member 18d of contact 18
extends downwardly from base portion 18a at an angle just
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

25 engagement is achieved.

As shown in further detail in Figure 2, contacts 18 and
20 are supported within support member 14. Base portions
18a and 20a are supported respectively on platforms 48 and
50 through upper and lower bhannels 52 and 54. Solder tails

30 18b and 20b extend along rear contact accommodating end 44
of support member 14.

Support members 14 and 16 suppofting upper and lower
contacts 18 and 20 are inserted into outer housing 12 in.
side by side fashion. Each upper and lower support platform

35 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
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| ower contact of the pair.

preferred enbodi ment herein, the connector may be a hermaphroditic

connett or
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As nmore particularly described by way of the

3

including an insulative connector housing configured for
mati ng engagenent with a |ike housing. 8he housing has a front end, a
contact support nmenber and a rear

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 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
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 184 of each contact 18 extends through recess 40a.
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
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 1lower contacts 20. This is achieved by
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,
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,
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.

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
) oo e R

i



end. A .pajr of vertically stacked el ectrical contacts includes an

i nt.er connecti on end adj acent the front end of the housing and a termn nal
end adj acent the rear end of the housing. The dependi ng defl ectabl e shunt
menber of the upper contact is deflectabge away fromthe shunt nenber
engagenent el enent of the |ower contact upon mating engagenent of the

cognect or hggftRety 48 therkki@ehag§asantBeogtabes acclinmeda®iind@rd 24 nas

Figure 1 is a front rspective showi ng of the conpact shiel ded data
connect or aggeRHFﬁrb%QH%i d<ent i nventi on.

Referring to Figure 4, connector assembly 10 is shown
interconnected to an identical connector 10’ in

5 hermaphroditic fashion. This is accomplished by rotating
connector assembly 10/ 180° and interconnecting the two

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

10 contacts 18’ of connector assembly 10’. It is noted that as
the 1lower contacts of one connector engage the upper
contacts of the other connector when connected in
hermaphroditic fashion, the electrical path between each

pair of the mated contacts will be the same for all contact

15 pairs. Thus the electrical path length between the tip 18h’
of solder tail 18b’ and the tip 20h of solder tail 20b,

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

20 creating identical electrical path 1lengths, impedance
mismatch is reduced as between mated pairs of contacts.
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

25 further provide a first upwardly inclined contact surface 70
extending from the front end of the contacts to a centrally

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

30 hermaphroditic connection is made as shown in Figure 4, the
| first contact surfaces of the mating contacts will ride
against each other until the apices of the respective
contacts bypass one another. The inherent spring bias of
cantilevered spring portion 18c and 20c permit such

35 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

Sheet Has Been Replaced

T




Figure.2 is a side-plan view of the connector assenbly of Figure 1. Figure
3 shows, in exploded perspective view, conponents of the connector
assenbly of Figures 1 and 2. Figure 4 shows an electrical connector of
Figure 1 interconnected with a Iike connggtor in hermaphroditic fashion.
Figure 5 is a rear-perspective view of the outer housing of the connector
asgenbl y of hérgapRrédibiguictnfectrs’ |ikl REPALC) | ¥6l \somXPhegedef r @iy and

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

5 assembly 10’.

Further embodiments of the present invention may be
shown in Fiqures 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

10 printed circuit board. However, the present invention also
contemplates employing other contact types 76 and 78, which
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

15 application. IDC portions 76a and 78a may extend at
oppositely directed 90° angles from the central base
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. _ .

20 ' Additionally, since support members 14 and 16 may be
inserted into outer housing 12 in a modular fashion,
connector assembly 10 of the present invention may
accommodate different transmission styles within the same
connector assembly. While the present embodiment shows

25 transmission terminal devices of the electrical signal type,
other terminals, such as fiber optic terminations and power
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

30 conductor serves as an electrical contact. Support members
14 and 16 can be adapted to accommodate such co-axial cable.
Thus, connector assembly 10 may house mixed transmission
components.

Referring now to Figure 10, alternative construction of

35 the contacts 18 and 20 (Fig. 8) are shown. For
simplification of description, similar reference numerals
will be used to note similar components.
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rear- perspective views of the insulative support nenber and el ectri cal
contacts of the connector assenbly of Figure 1. Figure 8 is a perspective
showi g of alternative constructions of the electrical contacts of the
connector assenbly of Figure 1. Figure 91is a side-plan view of the
alternative contacts of Figure 8 supported within the term nal support
menfyer. Figure 10cbfitachsr $p6Chinde 121006iry tyfpidva By stafpedchfat Fogakd

contact deSng ESSSELtEGetﬁﬁing”%%R%&-%%H%%%t 120 includes a generally
elongate base portion 120a,;a pin-type solder tail 120b and
a reversely directed cantilevered spring portion 120c, which
5 extends back towards base portion 120a. Tail 120b and
reversely bent cantilevered spring portion 120c function in
a manner similar to that described above with respect to
contact 20. Cantilevered spring portion 120c has a shorter
extent than cantilevered spring portion 20c of contact 20.
10 Upper contact 118 includes an elongate base 118a, a solder
tail 118b and a reversely directed cantilevered spring
portion 11i8c.
In order to achieve shunted electrical connection
between upper contact 118 and lower contact 120, upper
15 contact 118 includes a depending shunt member 118d, which is
struck from a central extent of planar base portion 118a.
In the present illustrative embodiment, shunt member 1184 is
formed to be a deflectable cantilevered beam which deflects
from the position shown in Figure 10 to a position upwardly
20 toward base portion 118a. As will be described in further
detail hereinbelow, shunt member 1184 is deflectable upon
hermaphroditic mating connection of the connectors housing
contacts 118.
In order to facilitate the establishment of shunted
25 electrical engagement between contact 118 and contact 120,
contact 120 includes an upwardly extending protrusion 120d,
forming an engagement surface for shunt member 118d.
Protrusion 1204 is struck from a central extent of planar
base portion 120a. Protrusion 1204 has a distal extent
30 120e, which is engagable with a distal extent 118e of shunt
member 118d. This engagement establishes electrical
connection between contact 118 and contact 120. Shunt
member 118d is deflectably movable away from protrusion 120d
to break the connection between contacts 118 and 120.
35 Referring now to Figure 11, a connector assembly 110 is
shown interconnected to an identical connector assembly
110’. The rendering in Figure 11 is substantially similar
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present. i.nventi on.
10 supported within an insul ative housi ng.

perspective view the contacts of Figure 6 supported in a vertically stacked
i nsul ati ve support menbers. 12

pair of

1

10

15

20

25

30

35

to that of Figure 4. However, connector assemblies 110 and
110’ include the contacts 118 and 120 shown in Figure 10.
As connector assemblies 110 and 110’ are identical
hermaphroditic connectors, connection may be accomplished by
rotating connector assembly 110’ 180° and interconnecting
the two components so that the upper contacts 118 of
connector assembly 110 engage lower contacts 120/ of
connector assembly 110/, while lower contacts 120 of
connector assembly 110 engage upper contacts 118’ of
connector assembly 110’. The connection is achieved in a
manner shown and described above with respect to Figure 4.

The insulative housing 114 supporting contacts 118 and
120 includes upper and lower platforms 148 and 150
respectively. A forward end of upper platform 148 includes
a shunt member deflection portion 125. Shunt member
deflection portion 125 extends beyond the forward end of
upper platform 148 so as to engage shunt member 1184’ of
corresponding connector 110‘.

As shown in Figure 11 upon interengagement of connector
assembly 110 with connector assembly 110/, shunt member
deflection portion 125 contacts and engages shunt member
1184’ of contact 118’ deflecting it back away from
protrusion 120d’ to break the shunted electrical engagement
between the components. Similarly, upon interconnection,
shunt member deflection portion 125’ of connector assembly
110’ engages shunt member 118d, breaking its shunted
connection with protrusion 120d. Thus upon electrical
interengagement of connector assembly 110 with connector
assembly 110/, shunted engagement of contacts 118 and 120
and 118’ and 120’ is broken, and upon disconnection of
connector assembly 110 to connector assembly 110‘, the
shunted engagement of those contacts is reestablished.

It has been found that the arrangement shown in Figures
10 and 11 provides superior results, especially with respect
to the adverse effects of cross-talk as between the upper
and lower contacts of each connector assembly.

This Sheet Has Been RTlaced

Figure 11 is a side-plan view of the contacts of Figure
4 Figure 12 shows in expl oded



Detail ed:Description of the Preferred Enbodi nents Referring to Figures 1 -
3, .a shielded conpact electrical data connector assenbly 10 of the present
invention is shown. Data connector assenbly 10 is of the type used to
transnmt data signals between conponent 33of a closed-loop data system
Connector assenbly 10 may function in hermaphroditic fashion, i

that is, it
i s1i nt er connect AABLOYS achanges tp frecfoErERLng c fesSHihes cﬂn‘gs§gﬂﬂpy, or

it may funciiAlctdrds RAGEIA HW b @V Yhese Bkildledsiahthenagtt or

assenblies are supported on a wirin anel fay,
Accordfrrx)gly, the partigu ar(iy drlsclosed scope of the

invention is set forth in the following claims.
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.connection with simlarly formed el ectrical connectors. The connector
assenbly 10 of the present invention may- be of the type shown and described

in"our application EP-A- 0610087 entitled VERTI CALLY Altn{NEL: Bl R Sk
CONNECTOR COMPONENTS;  whi ch is incorporgied by reference '
purposes.sﬁ tor assenbly 10 conprises an eIectrU ﬂm& u& I ve
outer hou gﬂﬁg, a pair of side by side electrically in rt
menbers 14 and 16, upper and |lower electrical contacts 18 and 20,
respectively, an

| 1. An electrical connector comprising:
an electrically insulative contact support member; and

at least one pair of vertically aligned electrical
contacts supported within the contact support member; said

5 vertically aligned pair of contacts including an upper
contact having a depending deflectable shunt member, and a
lower contact having a shunt member engagement element for
engagement with said deflectable shunt member to

9 electrically shunt said upper contact to said lower contact.

1 2. -An electrical connector of claim 1 wherein said.'
shunt mnember engagement element includes an upwardly -

3 extending protrusion.

3. An electrical connector of claim 1 or claim 2

. ' Qherein each said contact includes an interconnection end
for electrical engagement with a contact of a mating

' connector and a terminal end opposite said interconnection

4 end.

1 4. An electrical connector. of claim 3 wherein saia
depending deflectable shunt member of said upper contact is
‘positioned between said interconnection end and terminal end
thereof and whergiﬁ said upwardly extending protrusion of

5 said lower contact is positioned between said .

6 interconnection end and said terminal end thereof. -

1 5.

A hermaphroditic electrical connector comprising:
an insulative connector housing configured for mating
engagement with a like housing, said housing having a front
end, a support member for supporting electrical contacts,

5 and a rear end; and
a pair of vertically aligned electrical contacts
supported by said housing support member, an upper contact

of said pair having a depending deflectable shunt member and

9 a lower contact of said pair having a shunt member

T




I nsul at.i ve rear-contact support 22 and a rear-conductive shield 24,
Conductive outer housing 12 and conductive rear shield 24 are forned in the
preferred enbodi nrent of die-cast netal. However, other conductive el enents
such as conductive plastic or netalized®l astic may be enpl oyed. Suppor t
menbers 14 and 16, as well as contact support 22, are forned of a suitably
elgrtri cal epgagemeati etepenttengadalebe Wil szid deperid ey deX] eotafler red

of a suitalby GORAMELEYEoFBLALLE 1 OB Y| ity 38a P bpd BEAPRS to
said lower contact,

said depending deflectable shunt member of said upper

contact being deflectable away from said shunt member

15 engagement element of said 1lower contact upon mating
16 engagement of said connector housing with said like housing.
1 6. A hermaphroditic electrical connector of claim 5

wherein said contacts have an interconnection end adjacent
said front end of said housing and a terminal end adjacent
& said rear end of said housing.

1 ' 7. A hermaphroditic electrical connector of claim 6
wherein said depending deflectable shunt member of said
upper contact is positioned between said interconnection end

4 and said terminal end thereof.

1 8. A hermaphroditic electrical connector of claim 7
wherein said front end of said housing includes a shunt
member deflection portion and wherein upon said mating
engagement of said housing with said like housing said shunt

5 member deflection portion of said like housing deflects said
shunt member away from said shunt member engagement member
7 of said lower contact.
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5 Referring additionally to Figure 5, outer conductive housing 12 i s shown
in further detail. Quter housing 12 is generally an el ongate rectangul ar
menber having a front interconnection end 26 and a rear contact

acconmodat i ng end 28. Quter housing 126is divided into
conpartments 30 arranged in side by side and upper and | ower

ABSTRACT
SHIELDED COMPACT DATA CONNECTOR

f our

di screte

An electrical connector (10) provides for selective

5 shunting as between contacts of the connector.
connector includes a pair of vertically aligned electrical
contacts (18, 20) supported within an electrically
insulative housing (14). The housing (14) is configured for
mating engagement with a like housing for hermaphroditic

10 interconnection. The upper contact of the pair includes a
depending deflectable shunt member (18d) and the lower
contact of the pair includes a shunt member engagement

element for electrically shunting the pair of contacts.

The

The

shunt member is deflectable away from the shunt member
15 engagement element upon the mating engagement of the housing

with the like housing.
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quadrants Qut er housi ng’ “12 I ncl udes a pair of opposed spaced- apart
vertical side walls 32 and a centr &E #84 Pcal dividi'hg wall. 34. A

hori zontal upper wall 38 extendsayg Sg Jfgaupper extents of side walls 32
and dividing wall 34. Quter housing 12 further includes tnternediate
horizontal bridge portions 40 extending between side walls 32 and dividing
wall 34, as well as | ower horizontal bridge portions 42, which also extend
bet ween side walls 32 and dividing wall 34. The construction of outer
housi ng 12 provides for the <conplete perinetrical bounding of

) C\é {0 %Q\
\ ) | 7
\

FIG |
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conpartnents 30. It is contenplated that in the preferred enbodi nent, the
outer housing 12 will be integrally &A@ dCP However, i ndividual conponents
may be used to make up outer housing,Jl2, Fffﬁ”i ng now to Figures 6 and 7,
term nal support nenbers 14 and 16, as we as upper and | ower contacts 18
and 20, are shown in nore detail. Support nmenbers 14 and 16 are preferably
of identical construction. For clarity of explanation, Figures 6 and 7
show only support menber 14. Support nmenber 14 is generally an el ong?tq‘
nol ded plastic '
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menber .having a rear confact accommodating end 44, a central nain body
portion 46 and upper and 1ower suppdBt40pI€Rforns 48 and 50 extending
oppositely from rear contact acg,ggg‘rgdafiﬁg end 44. Support nenber 14
includes a pair of side by side upper channels 52 extending fromrear
contact accommodating-end 44 through central main body portion 46 and al ong
upper support platform48. Simlarly, side by side | ower channels 54
extend fromthe rear -contact acconmodating end 44 through central nain
body portion 46 and al ong | ower support platform50. Each support nenber 14

o

{

D
W

-

R
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i s di vided into individual upper and | ower stacked support 6 el enents
14a and 14b whi ch incl ude upper andB § support platfornms 48 and 50,
respectively. Wiile support nenmbegaghdsise 3pown to be integral, it is
contenpl ated that the support nenber may conprise separate upper and | ower
support el enments.
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Support nmenbers 14 and 16 are shown to be side by side, each having upper

and | ower support platforis 48 and &804044&Rever, ot her constructions of the
term nal support nenbers are cont ategk 12 Referring to Figure 12, the

term nal support nenbers may be formed to be vertically stacked upper and.

| ower support nenbers 70 and 72. Each of the support nenbers 70 and %2 is
formed of insulative pl astic‘Qnd respectively support contacts 18 an .
Upper support mnmenber 70 incl @€y a term nal support platform 74 while | déwer
support nmenber 72 includes a'Perym nal sup‘%)rt platform ® {

s\ S E
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76. .Term nal support menbers 70 and 72 are configured to be received within
conductive outer housing 12 (Fig. S3E wWBkd® shields the individual contacts
18 and 20 supported therein aS\MI§1§p6q§§qgibed in further detail

her ei nbel ow. Referring again to Figutes and 7, al so shown are upper, and

| ower el ectrical contacts 18 and 20 which are typically stanped and forned
menbers. Lower contacts 20 include a generally el ongate base portion 20a,
a pin-type solder tail 20b and a reversely directed cantil evered spr&igg:)
portion 20c which extends back over base portion 20a.

-~

W
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Sol der .tail 20b is of conventional construction and nay be inserted into a
t hrough hole of a printed circuit b8 484 (Bt shown) and sol dered
thereto establishing electrical QQ?QQCLEQQ t her ebet ween. In the
present illustrative enbodi nent, solder tail 20b is shown extending
downwardly. at a right angle from base portion 20a, however, straight-
solder tails nmay al so be enployed. Cantil evered spring portion 20c is
constructed so as to be deflectable for novenent toward and away from base
portion 20a upon interconnection of a further connection
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device. Cantilevered spring portion 20c has an extended beam | ength which
ext.ends toward sol der tail 20b. AE wpperp contacts 18 are of construction

simlar to that of contacts 20. Cont g\(jt@f 18 include an el ongate base
portion 18a, a solder tail 18b andP28%

portion 18c of |ength shorter than

& y directed cantil evered spring
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cantllevered spring portion 20c of congact 20. As contacts 18 and 20 are
arranged i n upper and | ower fashi ofE 4081 %er tail 18b of contacts 18 are

| onger than the solder tails 20b ehge@nba®2s 20 so that the distal extents
18h and 20h of the solder tails extend approxinmately the same distance,
facilitating connection of the solder tails to a printed circuit board. As
shown in Figures 6 and 7, upper contacts 18 include a dependi ng shunt
menber 18d which is struck froma central extent of pl anar base portion
18a. The distal extent 18e of '
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shunt ' nenber 18d is engagable with tBE @tg ded beam-of cantilevered spring
portion 20c of contacts 20 to provi de™f unted engagenent as between
contacts 18 and 20. The descri pti orragé tthefsirinti ng between contacts 18 and
20 is described in further detail in the above-identified incorporated

r ef er ence. Shunt nenber 18d of contact 18 extends downwardly from base
portion 18a at an angle just less than 90[err]. Al so, the distal extent 18e
has a reversely curved portion. Upon shunting engagenent of shunt nenber
18d with cantil evered spring portion 20c, a w ping
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engagenent is achieved. As shown in sgusobhep detail in Figure 2, contacts 18
and 20 are supported within suppor# negPer iﬁ. Base portions 18a and 20a

are supported respectively on plat ££ 3Ad 50 t hrough upper and | ower .
channel s 52 and 54. Solder tails 18b and 20b extend al ong rear contact

accommodati ng end 44 of support nenber 14. Support nmenbers 14 and 16
supporting upper and |l ower contacts 18 and 20 are inserted into outer

housing 12 in. side by side fashion. Each upper and | ower support platform
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48 and™s0 of suppor t menbers 14 andARG4O#% €Pi ndi vi dual | y acconmodated in one
of .the bounded conpartnents 30 of lpu'{aei'z r&gu?zng 12 (Fig. 5). Upper wall 38,
side walls 32°and | ower bri dge ﬁﬁrtlons 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 20. I ntermedi ate bridge portions 40
serve to shield the upper contacts 18
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. l o q oesor-7 20>
fromthe | ower contacts 20. Thus, each palr of contacts supported by each:
of the platfornms, will be electrically shielded fromthe contact pairs of
tthe.other platforns by its residence in an individual, bounded conpart nent
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 protru3|on 40b provides shielding

as between adj acent shuntsSHE : AQ CON OR Figures 2 and 3,

t he shiel di ng of RF?LACEMEWHTSHLEEQ gb
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eld of the I ventlon

DATE OF RECEPT..20.......
The present invention relates generally to improvements

"~ in shielded electrical data connectors.

More particularly,
the present invention relates to a compact design for a

shielded electrical data connector wherein electrical

contacts of the connector are electr:.cally shielded from
other components of the connector.

Background of the Invention

Improvements in the electrical data transmission

industry, especially in the compﬁter 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

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
between such components. '

The requirement to make the electrieal 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
' 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 prevale’nt in /-

R
connectors used in closed-loop ‘data systems which: prov:.de S
for continuity of s:.gnal in a multi-component system when
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- contacts 18 and 20 is continued at the contact accomovdati ng end 28 of
housing 12 by rear shield 24. Shield 24, forned of conductive netal,

includes a short forward wall 56 and a taller rear wall 58 separated by a

centrally located transverse web 60. Shield 24 provides conductive

shi el ding as between solder tails 18b of 2upper contacts 18 and sol der tails
| ower contacts 20. This is achieved by positioning solder tail 20b
on one si de cdfrtfaimicstl thel cehnedtorssotver nodi | sntepcannepbedt i oS the

20b of

ot her. side chlgsoerd'\ﬁro%pmé§ségmssoéuﬁj€fo§ Aldohink S| dBnELHERE Wiy fced

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 shielding even more difficult.

' It is, therefore, desirable to provide an electrical
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

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.

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.

It is an additional object to provide a shunted
electrical contact which reduces cross~talk between adjacent
contacts. |

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

including an electrically insulative contact support member

and at least one pair of vertically aligned electrical
contacts supported within the contact support member. The
vertically a]\.igned pair of contacts includes an upper
contact having a depend'inq deflectable shunt member. A
lower contact of the pair includes a shunt member engagement

element for engagement with a deflectable shunt member to

electrically shunt the upper contact of the pair to the
lower contact of the pair. o

As more particularly described by way of the preferred
embodiment herein, the connector may be a hermaphroditic
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and 58. In order to support solder tails 18b of contacts 18, connector
assenbly 10 includes insulative contact support 22. Contact support 22 is a
pl astic menber having a front wall 62, a taller rear wall 64 and individual
chanbers 66, which individually acconmpdate solder tails 18b of contacts
18. Contact support 22 includes a recess 8 extending froma | ower edge.

t her eof whi ch accommbdates web 60 of shield 24 when contact support 22 is

i nserted w tdomnedtet d dacludimger aghon,ingHative spnectRbehousingand

16 configured for mating engagement with a like housing. The
" housing has a front end, a contact support member and a rear
end. A pair of vertically stacked electrical contacts
includes an interconnection end adjacent the front end of
the housing and a terminal end adjacent the rear end of the
housing. The depending deflectable shunt member of the
upper contact is deflectable a&ay from the shunt member
engagement element of the lower contact upon mating
ehgagement of the connector housing with the like housing.

Figure 1 is a front perspective showing of the compéct
shielded data connector assembly of the present invention.

figure 2 is a side-plan view of the connector assembly
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
fashion.

Figure 5 is a rear-perspective view of the outer
housing of the connector assembly of Figure 1.

Figures 6 and 7 are, fespeCtively, exploded front and
rear perspective views of the insulative support member and
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

- contacts of Figure 8 supported within the terminal support
member.

Figure 10 is a perspective showing of an additional

~ electrical contact design useful in the connector of the
present invention. h

Figure 11 is a side-plan view of the contacts of Figure
10 supported within an insulative housing.
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supporting contacts 18 and 20 are inserted into outer housing 12, shield
24, having contact support 22 inserted therein, may be inserted over the

Sol der tails 18b of 9 contacts 18 to reside adjacent contact

accommodati ng end 28 of outer housing 12. Referring to Figure 4, connector’
assenbly 10 is shown 4 _ :

Figure 12 shows in exploded perspective view the

contacts of Figure 6 supported in a vertically stacked pair
of insulative support members. -

Detailed Description of the Preferred Embodiments

Referring to Figures 1 - 3, a shielded 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 hermaphroditic fashion, that is, it is interconnectable
to a similarly formed electrical connector assembly, or it
may function in a panel mount environment 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 our application EP-A-
0610087 - entitled VERTICALLY ALIGNED ELECTRICAL CONNECTOR
COMPONENTS; which is incorporated by reference herein for
all purposes. '

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
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

contacts 18 and 20 are formed of a suitably conductive
metallic material such as beryllium copper.
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i nt erconnect ed to an | dent i cal connect or 10 I n hernaphrodltlc
fashion. This is acconplished by rotating connector assenmbly 10" 180[err]
and interconnecting the two parts so that upper contacts 18 of connector
‘assenbly 10 engage | ower contacts 20' of connector assenbly 10', while

| ower contacts 20 of connector assenbly %0 engage upper contacts 18" of
connector assenbly 10'. It is noted_that as_jhe | oper

connect or engagdReferuine:radditiepaldy e DIgRre . mnéﬂ 5 a\/\#\éﬂaésgﬂect ed
in hermphro&iéiﬁgffzsrié)rbhdm £l ephrteet getdibet voeterahbusing 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
compartmehts 30 arranged in side by side and upper and lower
quadrants. Outer housing 12 includes a pair of opposed.
spaced-apart vertical side walls 32 and a central vertical
dividing wall 34. A horizontal upper wall 38 extends across
the upper extents of side walls 32 and dividing wall 34.
Oouter housing 12 .further includes intermediate
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
dividing wall 34. The const_:ruct'ion of outer housing 12
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.
Hdwever, individual components may be used to make up outer
housing 12. _
Referring now to F:Lgures 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
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 bo‘dy portion 46 and upper and lower support platforms
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
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
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pair of the mated contacts will be the sanme 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, which'is connected thereto, is the sane as the path
| ength between the tip 18h of solder tail 18b and the tip 20h' of sol der
tail 20b' of another connected pair of c®ntacts. By creating identical

el ectrical path lengths, inpedance m smatch is reduced as between mated
pairs of cogieméftsRehar ahdgldb Whdwhesinclude Mppevt ARE Aowedr SUPPOIite

present inVST;ngngy4geaggsg6ibespecE@OEi&?Veﬁﬁ@lﬁpgh@%ort member 14
is shown to be integral, it is contemplated that the support
member méy comprise separate upper and lower support
elements.

Support members 14 and 16 are shown to be side by side,
each having upper and lower support platfo:ms 48 and 50.
Howeﬁer, other constructions of the terminal support members
are contemplated. Referring to Figure 12, the terminal
support members may be formed to be verticélly’stacked upper
and lower support members 70 and 72. Each of the support
members 70 and 72 is formed of insulative plastic and
respectively support contacts 18 and 20. Upper support
member 70 includes a terminal support platform 74 while
lower support member 72 includes a terminal support platform
76. Terminal support members 70 and 72 are configured to be
received within conductive outer housing 12 (Fig. 5) which
shields the indiwvidual contacts 18 and 20 supported therein
as will be described in further detail hereinbelow. _
| Referring again to Figures 6 and 7, also shown are
upper and lower electrical 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 construction and may be
inserted inte a through hole of a printed circuit board (not
shown) and soldered thereto establishing electrical
connection therebetween. In the present illustrative
embodiment, solder tail 20b is shown extending downwardiy_at
a right angle from base portion 20a, however, straight-
soldér tails may also be employed.
Cantilevered spring portion 20c is constructed so as to
be deflectable for movement. toward and ~away from base
portion 20a upon interconnection of a further coﬁnection

device. Cantilevered spring portion 20c has an extended
beam 1ength which extends toward solder tail 20b.
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portions 18c and 20c of upper and | ower - contacts-18 and 20 furt her provi de
a first upwardly inclined contact surface 70 extending fromthe front end
of the contacts to a centrally |ocated apex 72. The contact further

i ncl udes a depending rearwardly facing engagenent surface 74 extending from
apex 72 down to the distal end of %he contacts. ’ As

her maphrodi ti c connection is made as shown in Figure 4, the first contact
surfaces of the rippex comtarts 1§ |areaf seastsucidon Aimdlamtte that

api ces of the reapReldee §8Nt ackenkyetss o8e oi@iddé . anhelbnBatentpagai ng

Pras o portion 18a, a solder tail 18b and a reversely directed
cantile?ered 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
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.

_ 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
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
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
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
18b and 20b extend along rear contact accommodating end 44
of support member 14. -

Support members 14 -and 16 supporting upper and lower
contacts 18 and 20 are inserted into outer housing 12 in.
side by side fashion. Each upper and lower support platform
48 and 50 of support members 14 and 16 are -individualiy
accommodated in one of the bounded compartments 30 of outér
housing 12 (Fig. 5). Upper wall 38, side walls 32 and lowér
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cantil evered spring portion 18c and 20c permt such engagenent. Once the
api ces are bypassed, the dependi ng engagenent surfaces 74 will, engage in

| ocki ng fashi on. Thus the nechani cal engagenent of the mated contacts of

t he 10 hermaphroditic connectors will serve, to some degree, to |lock the

contacts together thereby |ocking the redpective

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 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
shielded from the contact paifs 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 184 of each contact 18 extends through recess 40a.
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
' 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
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,
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,
which individually accommodate solder tails 18b of contacts .
18. Contact support 22 1ncludes 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.

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
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connectors together. This |ocking feature al so assures proper connection of
connector assenbly 10 to connector assenbly 10'. Further enbodi nents of the
present invention nay be shown in Figures 8 an 9. Contacts of the present

i nvention include solder type tails 18b and 20b such as shown in contacts
18 and 20 for attachnent to through hol & of a printed circuit board.

ypes 76 amenRRESRLh Y HaRIde BE IRt RETRAR G RECRBER ik S8 26
insulationge guter housing 12.

Referring to Figure 4, connector assembly 10 is shown
interconnected to an identical = connector 10’ in
hermaphroditic fashion. This is accomplished by rotating
connector assembly 10¢/ 180° and interconnecting the two
parts so that upper contacts 18 of connector assembly 10
engage iower 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
contacts of the other connector when connected in
hermaphroditic fashion, the electrical path between each

- pair 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,
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.

Referring to Figures 4 and 7, another feature of the
ptesent 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
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
hermaphroditic connection is made as shown in Figure 4, the
first contact surfaces of the mating contacts will ride
against each other until the apices of the respective
contacts bypass one anoiher. The inherent spring bias of
cantilevered spring portion 18c and 20c permit such
engagement. Once the apices are bypassed, the deﬁénding
engagement surfaces 74 will engage in'locking fashion. Thus
the mechanical engagement of the mated contacts of the
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di spl aci ng connection to electrical conductors (not shown) in a manner
described in the above-incorporated patent application. | DC portions

F6a and 78a may extend at oppositely directed 90 angles fromthe central
base portions 76b and 78b of contacts 76 and 78. Figure 9 shows such

i nsul ati on di splacement contacts 76 and ¥8 supported in a support nenber
14. Additionally, since support nmenbers 14 and 16 may be inserted into

out er housi Ngrhphrad ikl eonfiechprs, Widihegebleass&hbFyneo degnasy pFesent

| nvention m@tck the contacts together thereby locking the respective
connectors together. This locking feature. also assures
proper connection of connector assembly 10 to connector
assembly 10’. .

Further embodiments of the present invention may be
shown in Figures 8 an 9. Contacts of the present invention
include sblder type tails 18b and 20b such as shown in
contacts 18 and 20 for attachment to through holes of a
pfinted circuit board. However, the present invention also
contemplates employing other contact types 76 and 78, which
inciude 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
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,
connector 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
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
conductor serves as an electrical contact. Support menbers
14 and 16 can be adapted to accommodate such co-axial cable.
Thus, connector assembly 10 may house mixed transmission
components.

Referring now to Figure 10, alternative construction of

the contacts 18 and 20 (Fig. 8) are shown. For

simplification of description, similar reference numerals
will be used to note similar components.
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accommmodat e different tranhsmi ssion styles within the same connector

assenbl y. Whi l e the present enbodi nent shows transm ssion term nal

devi ces of the electrical signal type, other ‘termnals, such-as fiber optic
term nations and power contacts, may be inserted into connector assenbly -
10. It is further contenplated that the YXansm ssion term nal device may be
the stanmped end of a co-axial cable where the center conductor serves as an
el ectrical cont acantaghsortlarearstri20axadtypicanlye stampedd and dosvmeathdat e

such co- aX|aI ¢ GARaRict IV met@R VLM ASEEA LAY 102 HBYnBPUEES U Hetherally

transn155|o
elongate base portion 120a, a pin-type solder tail 120b and

a reversely directed cantilevered spring portion 120c, which
extends back towards base portion 120a. Tail 120b and
reversely bent cantilevered spring portion 120c function in
a manner similar to that described above with respect to
contact 20. Cantilevered spring portion 120c has a shorter
extent than cantilevered spring portion 20c of contact 20.
Upper contact 118 includes an elongate base 118a, a solder
tail 118b and a reversely directed cantilevered spring
portion 118c.

In order to achieve shunted electrical connection
between upper contact 118 and lower contact 120, upper
contact 118 includes a depending shunt member 118d, which is
struck from a central extent of planar base portion 1l18a.
In the present illustrative embodiment, shunt member 118d is
formed to be a deflectable cantilevered beam which deflects
from the position shown in Figure 10 to a position upwardly
toward base portion 118a. Aas will be described in further
detail hereinbelow, shunt member 118d is deflectable upon
‘hermaphroditic mating connection of the connectors housing
contacts 118.

In order to facilitate the establishment of shunted
electrical engagement between contact 118 and contact 120,
contact 120 includes an upwardly extending protrusion 1204,
forming an engagement surface for shunt member 118d.
Protrusion 1204 is struck from a central extent of planar
base portion 120a. - Protrusion 120d has a distal extent
120e, which is engagable with a distal extent 118e of shunt
member 118d. - This engagement establishes electrical
connection between contact 118 and contact 120. Shunt
member 1184 is deflectably movable away from protrusion 1204
to break the connection between contacts 118 and 120.

Referring now to Figure 11, a connector assembly 110 is
shown interconnected to an identical connector assembiy

~110’. The rendering in Figure 11 is substantially similar
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conponents. Referring nowto Figure 10, alternative construction of the

contacts 18 and 20 (Fig. 8) are shown. For sinplification of
description, simlar reference nunerals will be used to note simlar
conponents. Contacts 118 and 120 are typically stanped and forned of

conductive netal. Lower contact 120 inclydes a generally

to that of Figure 4. However, connectof assemblies 110 and
110’ include the contacts 118 and 120 shown in Figure 10.
As connector assemblies 110 and 110’ are identical
hermaphroditic connectors, connection may be accomplished by
rotating connector assembly 110’ 180° and interconnecting
the two components so that the upper contacts 118 of
connector assembly 110 engage 1lower contacts 120’ of
' connector assembly 110‘, while lower contacts 120 of
connector assembly 110 engage upper contacts 118’ of
connector assembly 110’. The connection is achieved in a
manner shown and described above with respect to Figure 4.
| The insulative housing 114 supporting contacts 118 and
120 includes upper and lower platforms 148 and 150
respectively. A forward end of upper platform 148 includes
a shunt member deflection portion 125. Shunt member
deflection portion 125 extends beyond the forward end of
upper platform_148'so'as to engage shunt member 1184’ of
corresponding connector 110‘. '

As shown in Figure 11 upon interengageément of connector
assembly 110 with connector assembly 110/, shunt member
‘deflection portion 125 contacts and engages shunt member
1184’ of contact 118’ deflecting it back away from
protrusion 1204’ to break the shunted electrical engagement
between the components. Similarly, upon interconnection,
shunt member deflection portion 125’ of connector assembly
110’ engages shunt member 1184, breaking its shunted
connection with protrusion 1204d. Thus upon electrical
interengagement of connector assembly 110 with connector
assembly 110’, shunted engagement of contacts 118 and 120

"and 118’ and 120’ is broken, and upon disconnection of
connector assembly 110 to connector assembly 110’, the
shunted engagement of those contacts is reestablished.

It has been found that the arrangement shown in Figures
10 and 11 provides superior results, especially'with'respect
to the adverse effects of cross-télk as between tﬁe upper
and lower contacts of each connector assembly.
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el ongate base portion 120a, a pi.n-type solder tail 120b and a reversely
directed cantilevered spring portion 120c, which extends back towards base
portion 120a. Tail 120b and reversely bent cantilevered spring portion
120c function in a manner simlar to that descri bed above with respect to
contact 20. Cantilevered spring portion 330c has a shorter extent than
cantil evered spring portion 20c of contact 20. Upper contact 118 includes
an elongate base yidgfoud éﬁ&ﬂ?ést ¥d théPrapdg8inhgY Heiivld c&h&dshown

cantllevered spring portion 1
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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In order to achieve shunted el ectrical connection between upper contact 118
and | ower contact 120, upper contact 118 includes a dependi ng shunt nenber
118d, which is struck froma central extent of planar base portion 118a. In
the present illustrative enbodi nent, shunt nenber 118d is fornmed to be a
defl ectabl e cantil evered beam which defladts fromthe position shown in

Fi gure ﬂ3t$?$¥$?sition upwar dl y toward base portion 118a. As will be
descri bed i her detail hereinbel ow, shunt nmenber 118d is defl ectable
upon hernmaphrodi-tic mating connection of the connectors housing

1. Aan electrical connector comprising:

an electrically insulative contact support member; and

at least one pair of vertically aligned electrical
contacts supported within the contact support member; said
vertically aligned pair of contacts including an upper
- contact having a depending deflectablé_shunt member, and a
lower contact having a shunt member engagement element for
engagement with said. deflectable shunt member to
electrically shunt said upper contact to said lower contact.

2. An electrical connector of claim 1 wherein said
shunt nember engagement element includes

: an upwardly
extending protrusion. '

3. An electrical connector of claim 1 or claim 2
wherein each said contact includes an interconnection end
for electrical engagement with a contact of a wmating
connector and a terminal end opposite said interconnection
end. | ’

4. An electrical connector.of claim 3 wherein said
depending deflectable shunt member of said upper contact is
positioned between said interconnection end and terminal end
thereof and wherein said upwardly-extending protrusion of

said lower contact is positioned between said
interconnection end and said terminal end thereof.

5. A hermaphroditic electrical connector comprising:

an insulative connector housing configured for mating
engagement with a like housing, said housing having a front -

end, a support member for supporting electrical contacts,
‘and a rear end; and '

-~

a pair of vertically aligned electrical contacts
supported by said housing support member, an uppek contact
of said pair having a depending deflectable shunt member and
a lower contact of said pair having a shunt member

LT i
* C L M S *
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contacts 118. In order to facilitate the establishnent of shunted
el ectrical engagenent between contact 118 and contact 120, contact 120

i‘ncl udes an upwardly extending protrusion 120d, form ng an engagenent
surface for shunt menber 118d. Protrusion 120d is struck froma central

extent of planar base portion 120a. Proigusion'lZOd has a di stal extent
120e, which is engagable with a distal extfent |18e of shunt nenber 118d.
This engagenent establishes electrtical

and cont act engagemeft flement engagable wi%ﬁ“ggih'SEPQEEWES“dQQTEé%LbiéS
shunt member for electrically shunting said upper contact to -
said lower contact, _
said depending deflectable shunt member of said upper
contact being deflectable away from said shunt member
engagement element of said lower contact upon mating
engagemént of said connector housing with said like housing.

6. A hermaphroditic electrical connector of claim 5

wherein said contacts have an interconnection end adjacent

 said front end of said housing and a terminal end adjacent
said rear end of said housing.

7. A hermaphroditic electrical connector of claim 6
wherein said depending deflectable shunt member of said

upper contact is positioned between said interconnection end
and said terminal end thereof.

8. A hermaphroditic electrical connector of claim 7
‘wherein éaid front end of said housing includes a shunt
member deflection portion and wherein upon said mating

engagement of said housing with said like housing said shunt
member deflection portion of said like housing deflects said

shunt member away from said shunt member engagement member
of said lower contact.

13 JAN 1997
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menber 118d is deflectably novable away from protrusion 120d to break the
connection between contacts 118 and 120. Referring now to Figure 11, a
connector assenbly 110 is shown interconnected to an identical connector

assenbly 110'. The rendering in Figure 11 is substantially simlar 12 to
that of Fi gure 4. However, connector assenblies 110 and :
_ _ : 16
ABSTRACT

SHIELDED COMPACT DATA CONNECTOR

_ An electrical connector (10) provides for selective
shunting as between contacts of the  connector. The
connector includes a pair of vertically aligned electrical
contacts (18, 20) supported within an electrically
insulative housing (14). The housing (14) is configured for
mating engagement with a like housing for hermaphroditic
interconnection. The upper contact of the pair includes a
depending deflectable shunt member (18d) and the lower
contact of the pair includes a shunt member engagement

- element for electrically shunting the pair of contacts. The
shunt 'member is deflectable avay from the shunt member
engagement element upon the mating engagement of the housing
with the like housing.

FIGURE 6.
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110" include the contacts 118 and 120 shown in Figure 10. As connector
assenblies 110 and 110° are identical hermaphroditic connectors,
connection nmay be acconplished by rotating connector assenbly 110 180[err]
and interconnecting the two conponents so that the upper contacts 118 of
connector assenbly 110 engage | ower contacts 120" of connector assenbly.
110', while lower contacts 120 of conneclor assembly 110 engage upper
contacts 118' of connect.or assenbly 110'. The connection is achieved in a
manner shown and descri bed above with respect'to Fi gure 4.

This is the replacement sheet

13 Jun 597

03
M W L t £

e Dafs:
%

&y
i
(4

f‘!
i



The insul ative housing 114 supporting contacts 118 and 120 i ncl udes upper
and | ower platforns 148 and . 150 respectively. A forward end of upper
platform 148 includes a shunt nenber deflection portion 125. Shunt
menber defl ection portion 125 extends beyond the forward end of upper
platform 148 so as to engage shunt nemnber

118d" of correspondi ng connector.
110'. As shown in Figure 11 upon intergngagenent of connector assenbly 110
with connector assenbly 110'_ shunt nenber deflection portion 125 contacts
and engages shunt nenber A'%) : ' ' T
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118d" of contact 118' deflecting it back away from protrusion 120d" to
break the shunted el ectrical engagenent between the conponents.

Simlarly, upon interconnection, shunt nenber deflection portion 125 of
connector assenbly 110' engages shunt nenber 118d, breaking its shunted
connection with protrusion 120d. Thus upon el ectrical | mt er engagenent of -
connector assenbly 110 with connector assenbly 110', shunted engagenent of
contacts 118 and 120 and 118" and 120" is broken, and upon disconnection of
connector assenbly 110 to connector assenbly 110', the

D

c 9l
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shunt ed engagenent of those contacts is reestablished. It has been found
that the arrangenent shown in Figures 10 and 11 provides superior ‘results,
eSpecially with respect to the adverse effects of cross-talk as between the
upper and | ower contacts of each connector assenbly. 13 Various changes

to the foregoing described and shown
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struptures woul d now be evident to those skilled in the art. Accordingly,
the particularly disclosed scope of the invention is set forth in the
foll ow ng clains. 14 CLAIM5 1. An electrical connector conprising: an

el ectri‘cally insulative contact support nenber; and

-5 -
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at | east one pair of vertically aligned electrical contacts supported
within the contact support nenber; said vertically aligned pair of contacts
i'ncl udi ng an upper contact having a dependi ng defl ectabl e shunt nenber, and
a |l ower contact having a shunt nmenber engagenent el enent for engagenent
with said deflectable . shunt nenber to electrically shunt said upper
contact to said lower contact., 2. . An elgctrical connector of claiml
wherein said shunt nenber engégenent el enent includes an upwardly extendi ng

protrusion.
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3. An el ectrical connector of claim1 or claim?2 wherein each said
contact includes an interconnection end for electrical engagenent with a
contact of a mating connector and a term nal end opposite said

i nterconnection end. 4. - An electrical connector of claim3 wherein said
dependi ng defl ectabl e shunt nenber of said upper contact is positioned

bet ween sai d i nterconnection end and term nal end thereof and wherein said
upwardly extendi ng protrusion of said = |ower cont act S posi ti oned
- bet ween sai d ' : :
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- _
interconnection end and said termnal end thereof. 5. . A hermaphroditic
~electrical connector conprising: an insulative connector housing configured
fror mating engagenent with a |i ke housing, said housing having a front end,
a support  menber for supporting electrical contacts, and a rear end; and a
pair of vertically aligned electrical, contacts. supported by said housing
support nenber, an upper contact of saidgair having a depending
defl ectabl e shunt nmenber and a | ower contact of said pair having a shunt
menber ' ' . -

This is the replacement sheet

13 Jan 1997

Date:



15 engagenent -el ement engagable with said dependrng def | ect abl e shunt
menber for electrically shunting said upper contact to said | ower contact,
sai d dependi ng defl ectabl e shunt menber of said upper contact being

defl ectabl e away from said shunt nmenber engagenent el enent of sald | ower
contact upon natlng ' .
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engagenent of said connector housing with said |ike housing. 6. A

her maphroditic el ectrical connector of claim5 wherein said contacts have
an interconnection end adjacent said front end of said housing and a

term nal end adjacent said rear end of said housing. 7. A hermaphroditic
el ectrical connector of claim6 wherein said depending defl ectabl e shunt
menber of said upper contact is positiongg between said interconnection. end
and said term nal end thereof. 8. A hermaphroditic electrical connector
of claim7. :
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wherein said front end of said housing includes a shunt nmenber deflection

portion and wherein upon said nating engagenent of said housing with said
l:i ke housi ng said shunt nmenber deflection portion of said |ike housing

defl ects said shunt nenber away from said shunt nenber engagenent nenber of
said | ower contact.
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