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VERTICALLY ALIGNED ELECTRICAL CONNECTOR COMPONENTS

1 FIELD OF INVENTION:

The present invention relates to an improvement in

electrical connector components. More particularly, the

present invention relates to an electrical connector for

5 terminating a multiconductor cable having vertically aligned
connector components.

BACKGROUND OF THE INVENTION:

In transmitting data signals, electrical

connectors are commonly used to terminate signal carrying
10 multiconductor electrical cables which interconnect the
. various components of the data system. Many data systems
require the components to be supported in an electrically
closed loop. A closed-loop system provides for continuity
of signal in a multicomponent system when certain of the

15 components are not interconnected.
~ In order to achieve such a closed loop when the
components are frequently connected and disconnected, the
connectors connecting such components use automatic shunting
mechanisms so that a closed-loop connection is maintained
20 even when the connector is in a non-connected condition.
The use of such shunting connectors in a closed-loop data
system is shown in numerous patents including: Re.

32,760,
4,449,778, 4,501,459, 4,508,415, 4,582,376, 4,602,833,
4,619,494, 4,641,906, 4,653,825, 4,671,599, 4,682,836,

25 4,711,507, 4,711,511, 4,731,032, 4,744,769, 4,859,201,
4,883,433, 4,884,981, 4,891,022, 5,030,114, 5,030,121,
5,035,647, 5,052,940, 5,074,803, 5,088,934, 5,104,337,

5,112,243, 5,122,076 and 5,169,346,
- While the connectors shown in the above-identified
30 patents provide adequately for the connection of components
. in a data system, the increasing use of smaller components
in such systems requires the use of” smaller connectors.
However, despite the reduction in size, these connectors
still must provide closed loop connections.
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SUMMARY OF THE INVENTION:

[ It is an objecf of the present invention to
provide an improved electrical data connector.

It is a further object of the present invention to
provide data connector components of reduced size which
provide for adequate shunting.

10 It is a still further object of the present
invention to provide a data connector having vertically
aligned components.

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

15 connector component assembly for termihating discrete
conductors of a multiconductor cable. The component
assembly includes an insulative component housing having a
mating end for engagement with a mating electrical
connection device and an opposed cable receiving end. A

20 plurality of electrical contacts are supported by the
component housing. Each of the contacts includes a
conductor terminating end and a mating connection end. The
contacts are supportéd within the component housing such
that they are aligned in a pair of horizontally extending

25 vertically spaced rows. Each contact of one row is disposed
vertically above the contacts of the other row. Shunting
means is provided for operatively electrically shunting the
contacts of one row to the aligned contacts of the other
YOow. :

30 As more particularly described by way of the
preferred embodiment herein, the component assembly of the
present invention includes first and second insulative
component housings respectively supporting first and second
plural electrical contacts. The first insulative housing is

35 supported above the second insulative housing so that the
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1 first and second contacts are vertically aligned. Each of
the first and second contacts includes a conductor

connecting portion at one end and a mating connection

portion at the other end. Each mating connection portion

5 includes an elongate contact base portion and a reversely
bent cantilevered spring portion extending over the contact
base portion. The cantilevered spring portion is deflectable
from a first position spaced from the contact base portion
to a second position adjacent the contact base portion upon

10 electrical engagement of a mating connecting device. The
first contacts further include depending shunt portions
extending from the contact base portions for electrical
engagement with the cantilevered spring portions of the

second contacts when the cantilevered spring portions are in
15 the first position.

BRIEF DESCRIPTION OF THE DRAWINGS:

Figure 1 shows a shielded multiconductor
electrical cable used in combination with the present

invention. _

20 Figure 2 1is a perspective showing of the
electrical connector component assembly of the present
invention.

Figures 3 and 4 are rear-plan and side-elevational

showings, respectively, of the electrical connector
25 component assembly of Figure 2.

Figures 5 and 6 are top and side fragmented
showings, respectively, of an electrical contact used in the
electrical connector component assembly shown in Figure 2.

DETAILED DESC ION OF THE PREFERR IMENT:

30 Referring to Figure 1, an electrical cable 10 of
the type used in accordance with the present invention is

shown. Electrical cable 10 is a multiconductor data

transmission cable including a plurality of insulated
conductors 12 enclosed in an outer insulative jacket 14. A
35 metallic shield 16 is interposed between the conductors 12
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the present illustratlve embodiment, a braided shield 16 is
shown. However, shields of other construction, such as
metallic foil, may also be employed. Cable 10 is shown
prepared for termination with end portions of conductors 12
extending outwardly of jacket 14. A portion of shield 16 is
also shown extending from jacket 14.

Referring to Figures 2~4, the electrical connector
component assembly 20 of the present invention may be
described. Assembly 20 includes first and second
electrically insulative housings 22 and 24 arranged in a
vertically stacked relationship. Each housing 22 and 24
supports <a pair of electrical contacts 26 and 28
respectively. Assembly 20 further includes a pair of
conductor support blocks 30 and 32 which are engageable with
housings 22 and 24, respectively, to support conductors 12
of -electrical cable 10 in electrical engagement with
contacts 26 and 28, as will be further described
hereinbelow.

Electrical connector component assembly 20 may be
housed within an electrically shielded housing (not shown)
to permit electrical interconnection with a further
connection device. Connector component assembly 20 and its

associated shielded housing may be constructed to be of the
hermaphroditic variety so that it will
interconnection to an identically formed member.

permit
Connectors
of such construction are shown in several of the above-

identified U. S. patents, most notably, U. S. Patent No.
4,682,836.

Housing 24, which is the lower of the two housings
shown in the drawings, includes a bottom wall 34 and two
transversely spaced upstanding sidewalls 36 and 38. An
upstanding dividing wall 40 suitably electrically isolates
contacts 28. As shown in Figure 3, a transverse wall 42 of

height less than the sidewalls extends across a rear portion
of bottom wall 34.
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arranged in a single horizontal row. It is, therefore, desirable to
provi de a data connector of reduced size, which provides adequate shunting

to*maintain cl osed-1oop connections. SUWARY OF THE | NVENTHHid¥heet Has Bekd RdpBiced
an object of the present invention to provide an inproved el ﬁi

connector. It is a further object of the present inventi§
data connector conponents of reduced size which provide for

shunti ng. It is a still further objgct of the present inventlon to
provi de a data connector having vertically aligned com ponents. In

acgordance with the lmwttnieal contadts P2oVaded suprdacdd iyl neasirgt or
conponent asseng X gg
24. Co tac s are formed of a suitably conductive stamped

and formed metallic material such as beryllium copper.
Contacts 28 include a generally elongate base portion 28a,
5 an insulation displacement contact (IDC) portion 28b and a
reversely bent cantilevered spring portion 28c, which
extends back over base portion 28a. IDC portion 28b is of
conventional flat-blade configuration, having two spaced
relatively sharp tines 284 and 28e, defining therebetween a
10 conductor receiving slot 28f. IDC portion 28b is shown
extending in a direction opposite that of reversely bent

- cantilevered spring portion 28c so that it may be accessible

adjacent bottom wall 34. A contact transition portion 28g

provides for the inversion of IDC portion 28b. Contacts 28

15 are fixedly secured in housing 24 with contact base portion
28a positioned along bottom wall 34. Appropriate housing
structure (not shown) inclusive of transverse wall 42 may be
employed to support IDC portion 28b in housing 24.

Cantilevered spring portion 28c is deflectable to

20 move toward and away from -base portion 28a upon
interconnection of a further connecting device in a manner
well-known in the art. Upon interconnection, cantilevered
spring portion 28c will deflect downwardly toward base
portion 28a, returning to its original position shown in

25 Figure 4 upon disconnection.

Housing 22, shown as the upper housing in the
drawings, is of substantially similar construction to that
of housing 24. Housing 22 includes a bottom wall 44 and two
transversely spaced upstanding sidewalls 46 and 48. An

30 upstanding dividing wall 50 electrically isolates contacts
26. A transverse wall 52 of height less than the sidewalls
extends upwardly from a rear portion of bottom wall 44.

Contacts 26 are of construction similar to that of

. contacts 28 described _above. Contacts 26 include an

35 elongate base portion 26a, an insulation displacing contact
(IDC) portion 26b and a reversely bent cantilevered spring

portion 26c. IDC portion 26b is also of generally flat
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IDC portion
26b extends upwardly from base 26a in the direction of

cantilevered spring portion 26c, which is of opposite
construction to that of contact 28. Thus, the IDC portions

26b, 28b of contacts 26 and 28 are accessible from opposite
directions.

As shown in Fiqures 5 and 6, each contact 26
further includes a depending shunt portion 26g. Shunt
portion 26g is struck from a central extent of the planar
base portion 26a and is bent downwardly out of the plane of
base portion 26a to extend at an angle of approximately 90°
with respect thereto.

Referring again to Figures 2-4, contacts 26 are
fixedly secured in housing 22 with each contact 26 being
supported on bottom wall 44. _ Transverse wall 52 is
appropriately constructed to supporf IDC portions 26b of
contacts 26. Purther, bottom wall 44 includes a pair of
openings (not shown) which permit .shunt portions 26g of
contacts 26 to extend therethrough.

As shown particularly in Figure 4, shunt portion
26g of each contact 26 extends downwardly toward contact 28,
which is vertically aligned therewith, such that a distal
extent 26h electrically engages cantilevered spring portion
28c. In this condition, contact 26 is electrically shunted
to contact 28.

As above described, cantilevered spring portion
28c of contact 28 is deflectable toward and away from base
portion 28a. Upon interconnection of another connecting
device, cantilevered spring portion 28c of contact 28 will
deflect downwardly from the position shown in Figure 4 so
that cantilevered spring portion 28c is out of engagement
with depending shunt portion 26g of contact 26. Upon
disconnection, cantilevered spring portion 28c will return
to its original position, as shown in Figure 4, reconnecting
with depending shunt portion 26g of contact 26.
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tor termnating ends and mati ng connecti on ends; said contacts being
supported in said conponent housing in a pair of horizontally
extending, vertically

spaced rows with each contact omemﬁw laced
aligned with a respective contact of the other row, and ‘
means for electrically shunting said con- tacts of said d

al i gned contacts of said ot her row when the connector is dlsen aged

from the mating el ectrical. connecti device. BRIEF DESCRIPTICN OF THE
DRAMVNGS Figure 1 shows a shielded nulticonductor electrical cable

d in conbination g hfhéqmtsiantthaveafﬂhauonFlwrea%nes fo to
r pective showi ng of the electrical connector neonent assenbly of the

present i nvagpnector component assembly 20, conduct support blocks 30

and 32 are employed. Support blocks 30 and 32 are of

substantially similar construction. Referring to support

5 block 30 as an example, block 30 is formed of suitably

insulative molded plastic and includes a pair of spaced

conductor receiving bores 60 and 62, which accommodate two

conductors 12 of cable 10. A pair of IDC receiving slots 64

and 66 are positioned adjacent conductor receiving bores 60

10 and 62 and are in communication therewith. In order to

terminate cable 10, two of the conductors 12 are inserted

into bores 60 and 62 of block 30. The block 30 is then

inserted into housing 22 such that IDC portions 26b are
accommodated in IDC receiving slots 64 and 66.

Appropriate
15 mating structure on sidewalls 46 and 48 and on conductor

support block 30 facilitates insertion of support block 30
into housing 22. As shown in Figure 2, sidewalls 46 and 48
include vertical slots 46a and 48a which accommodate
extending tongues 30a and 30b of block 30. However, other

20 mating structure may also be employed. Also, a latch or
detent such as shown as 31 on block 30 may be employed to
provide for a snap fit of block 30 in housing 22. Support
block 30, including conductors 12 supported therein, may be
manually inserted or inserted under application of an

25 appropriate tool such that conductors 12 are electrically
terminated with IDC portions 26b in a manner well-known in
the connector art. Conductor support block 30 may be formed
of a clear molded plastic so that the proper termination of
conductors 12 to IDC portions 26b may be observed.

30 Conductor support block 32, being substantially
similar to that of conductor support block 30, operates in
the same manner to terminate the other two conductors 12 of
cable 10 to contacts 28 supported in housing 24. In fact,
it is contemplated that conductor support block 32 may be

3s identical to conductor support block 30 so that a single
construction may be used in both instances.



tion. | Figures 3 and 4 are rear-plan and side-el evati onal show ngs,
respectively, of the electrical connector com ponent assenbly of Figure 2.
Figures 5 and 6 are top and side fragnented show ings, respectively, of an
el ectrical contact used in the electrical connector conponent assenbly
shown in Fig- ure 2. DETAILED DESCRI PTI ON OF THE PREFERRED EMBCODI MENT
Referring to Figure 1, an electrical cable 10 of the type used in
accordance with the present invention ig shown. Electrical cable 10 is a
mul ti conductor data transm ssion cable including a plurality of insulated

cop- ductors 12 encl gsegbbvedRetiBhell)s toRhebtdrddHpditent” assembly
20 is supported within a shielded Thousing for
interconnection purposes. The shield of that housing would

be appropriately electrically connected to shield 16 of

5 cable 10 which extends from jacket 14. Therefore, in order
to maintain shielded isolation as between contacts 26 and
28, the present invention contemplates interposing a
metallic shield between housing 22 and housing 24. This
metallic shield would be electrically continuous with the

10 shield of the outer housing, which is in turn connected to
the shield 16 of cable 10.

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

15 the invention is set forth in the following claims.
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metallic shield 16 is interposed between the conductors 12 and the jacket
14. Shield 16, as is well-known in the 4

art, is used to provide electrical shielding for cable 10. In the present
i1l ust r’I:hthhatIéasM&ﬁm a braided shield 16 is shown. However, shields of

ot her co ch as netallic foil, may al so be enployed. Cable 10
S shown

termnation with end portions of conductors 12-
ext endi ng out war j acket 14. A por-¢

coams IARRR 0y Hlll | llll

1 1. An electrical connector component assembly
for terminating discrete conductors of a multiconductor
cable comprising:

an insulative component housing having a mating

5 end for engagement with a mating electrical connection
device and a cable receiving end;

a plurality of electrical contacts supported by
said component housing, said contacts having conductor
terminating ends and mating connection ends;

10 said contacts being supported in said component
housing in a pair of horizontally extending, vertically
spaced rows with each contact of one row being aligned with
a respective contact of the other row; and

shunting means for operatively electrically

15 shunting said contacts of said .one row to said aligned
16 contacts of said other row.:
1 2.  An electrical connector component assembly of

claim 1 wherein said shunting means includes each of said
contacts of said one row having a depending shunt portion
extending therefrom for engagement with said mating

5 connector end of .said aligned contact of said other row.

1 3. An electrical connector component assembly of
claim 2 wherein said mating connection end of each said
contact includes a deflectable portion and wherein said
shunt portions of said contacts of said first row are

3 engageable with said deflectable portions of said contacts
6 of said second row.
1 4. An electrical connector component assembly of

claim 3 wherein said conductor terminating ends of said
contacts include insulation displacing contact portions for
insulation displacing connection with said conductors of
said cable.
1 5. 2n electrical connector component assembly of
claim 4 wherein each said contact includes a contact base
3 portion extending between said deflectable portion and said



tion of shield 16 is also shown extending fromjacket 14. Referring to
Fi gurmﬁsﬂeemas‘ggﬁkgl grical connector conponent assenbly 20 of the present

[ n\7ent crl bed. Assenbly 20 includes first and second

el ectrl wmﬂ”ﬁg i ve housings 22 and 24 arranged in a“vertically-stacked
rel ati ousing 22 and 24 supports a pair of el contacts
26 and 28 respec- tively. Assenbly 20 further includes a Mﬁ&u hﬂ"’
support bl ocks 30 and 32 which are engagg@abl e with housi n

respectively, to support conductors 12 of electrical cable 10 in eI ectrl cal

engagement mghlsammmssﬂﬁaﬁlﬁ; 2Bongach uorl@qcfnurfs*ﬁrd ds‘iﬁ@{ﬁ %use @

bel ow. ElLectrical onent assenbl’
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I nt@r connechase portuws‘.urther connectlon devi ce. Connector conponent
assenbly 20 6. An electrical connector component assembly

for terminating conductors of a multiconductor cable
comprising;’
a first insulative component housing including a
5 bottom wall supporting first plural electrical contacts; and
a second insulative component housing including a
bottom wall supporting second plural electrical contacts:
said first housing being supported above said

second housing so that said first and second plural contacts
10 are vertically aligned;

each of said first and second contacts being
elongate and including a conductor connection portion at one
end thereof and mating connection portion at the other end
thereof for electrical engagement with a mating electrical

15 connector, each said mating connection portion including an

elongate contact base portion and a reversely bent

cantilevered spring portion extending over said contact base
portion, said cantilevered spring portion being deflectable
from a first position spaced from said contact base portion

20 to a second position adjacent said contact base portion upon
said electrical engagement of said mating electrical
connector, said cantilevered spring portion being returnable
to said first position upon disengagement of said mating
electrical connector;

25 each said first plural electrical contact
including a depending shunt portion extending from said
contact base portion through said bottom wall of said first
component housing for electrical engagement with said
cantilevered spring portion of said second electrical

30 contact positioned therebelow when said cantilevered spring
31 portion is in said first position.
1 7. An electrical connector component assembly of

claim 6 wherein each said contact base includes a flat
3 planar member and wherein said shunt portion of said first



and its associ ated shi el ded housing may be constructed to bTeTSiH
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several of the above-identified U S. patédts, nost notably, U S. Pat- ent

No. 4,682, 836. Housi ng 24, which is the |lower of the two housi ngs shown
in the drawi n
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42 of hei ght h I dewal | s extends across a rear portion of
bott om wal | 3%$§§nh EpgﬁggF%él contacts 28 are supported by housin? 24.
Contacts 28 are forfed oA™ ele¢tbigalofenpecker component assembly of

5 claim 6 or claim 7 wherein said conductor connection
portions of said first and second contacts include
insulation displacing contact elements for insulation
displacing connection with said conductors of said
multiconductor cable.

10 9. An electrical connector component assembly of
claim 8 wherein said insulation displacing contact elements
of said first contacts and said insulation displacing
contact elements of said second contacts extend in opposite
directions.

15 10. An electrical connector component assembly of any .
one of claims 6 to 9 further including first and second
conductor holding blocks for supporting of said conductors
of said multiconductor cable adjacent said insulation
displacing contact elements. _ _ B

20 11. An electrical connector component assembly of
claim 10 wherein said first and second conductor holding

. blocks are supported by said first and second component
| housings respectively.
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stanped and fornmed netallic material such as beryllium copper. Contacts 28
I ncl ude a generally el ongate base portion 28a, an insul ation displ acenent
contact (1 DC) portion 28b and a reversely _hent cantil evered spring portion
28c, whi ch extends back over base portion a. IDC portion 28b is of
conventional flat-blade configura- tion, having two spaced relatively sharp

tines 28d and 28e, defining therebetwe uctor receiving slot 28f.
| DC portion 28b is shown extending in g@ﬁggggggon opposite that of

reversely bent ca CTRICAL CONNECTOR COMPONENTS

An electrical connector component assembly (20)
5 terminates discrete conductors of a multiconductor data
cable (10). The component assembly includes an insulative
component housing (22, 24) having a mating end for
engagement with a mating electrical connection device and a
cable receiving end for terminating the multiconductor
10 cable. A plurality of electrical contacts (26, 28) are
supported by the component housing. Each of the éontacts
has a conductor terminating end (26b, 28b) and a mating
connection end. The contacts are supported in the component
housing in a pair of horizontally extending, vertically
15 spaced rows with each contact of one row being aligned with
a respective contact of the other row. The contacts of one
row are diréctly electrically shurited’ to the aligned
contacts of the other row.
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tion 28c so that it may be accessi bl e adjacent bottomwall 34. A contact
transition portion 28g provides for the inversion of IDC portion 28b.
Contacts 28 are fixedly se- cured in housing 24 with contact base portion
28a posi- tioned along bottomwall 34. Appropriate housing struc- ture (not
shown) inclusive of transverse wall 42 may be enployed to support |1DC
portion 28b in housing 24. i ere ring portion 28c is

defl ectabl e to nove toward andrgggélbgon#bgggpportion 28a upygkin-
terconnection of a further connecting g *2 [ AN nown in the
art. Upon interconnection, cantilev- e on 28c will deflect
downwardly toward base portion 28a, ret
shown in Figure 4 upon di sconnection.
housing in the draw n 62 i s of substap
of housing 24. Fbusing 2’?@€Iudes
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two transversely spaced upstanding sidewalls 46 and 48. An upstandi ng
dividing wall 50 electrically imsglgti@gscanpgcis 26. A transverse wall 52 of
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6 defining therebetween a conductor receiving slot 26f. 1DC portion 26b
extends upwardly from base 26a in the direction of cantil evered spring
portion 26¢c, which is of opposjite cgggérgc(#d%n to that of contact 28. Thus,
the I DC portions 26b, 28b of cort & 6-a 28 are acces- sible from
opposite directions. As shown in Figures 5 and 6, each contact 26 fur-
ther includes a dependi ng shunt portion 26g. Shunt por- tion 26g is struck
froma central extent of the planar base portion 26a and is bent downwardly
out of the plane of base portion 26a to extend at an angle of approxi mately
90 with respect thereto. Referring again to Figures 2-4, contacts 26
are fix- edly secured in housing 22 with each contact 26 being
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FIELD OF INVENTION:

The present invention relates to an improvement in
electrical connector components. More particularly, the
present invention relates to an electrical connector for
terminating a multiconductor cable having vertically
aligned connector components.

BACKGROUND OF THE INVENTION:

In transmitting data signals, electrical connectors
are commonly used to terminate signal carrying multi-
conductor electrical cables which interconnect the vari-
ous components of the data system. Many data systems
require the components to be supported in an electrical-
ly closed loop. A closed-loop system provides for conti-
nuity of signal in a multicomponent system when certain
of the components are not interconnected.

In order to achieve such a closed loop when the
components are frequently connected and disconnect-
ed, the connectors connecting such components use
automatic shunting mechanisms so that a closed-loop
connection is maintained even when the connector is in
a non-connected condition. The use of such shunting
connectors in a closed-loop data system is shown in nu-

- merous patents including: Re. 32,760, 4,449,778,

4,501,459, 4,508,415, 4,582,376, 4,602,833,
4,619,494, 4,641,906, 4,653,825, 4,671,599,
4,682,836, 4,711,507, 4,711,511, 4,731,032, 4,744,769,
4,859,201, 4,883,433, 4,884,981, 4,891,022
5,080,114, 5,030,121, 5,035,647, 5,052,940,
5,074,803, 5,088,934, 5,104,337, 5,112,243, 5,122,076
and 5,169,346.
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of engagenment with dependi ng shunt portion 26g of con- tact 26. Upon

di sconnection, cantilevered spring portion 28c will return to its original
position, as shown in Figure 4, reconnecting with depending shunt portion
26g of contact 26. To facilitate the termnation of cable 10 to

connector conponent assenbly 20, conduét or support bl ocks 30
7 and 32 are enployed. Support bl ocks' 30 and 32 are of

While the connectors shown in the above-identified
patents provide adequately for the connection of com-
ponents in a data system, the increasing use of smaller
components in such systems requires the use of smalier
connectors. However, despite the reduction in size,
these connectors still must provide closed loop connec-
tions.

DE-A-4032800 discloses a connector comprising
an insulative component housing having a mating end
for engagement with a mating electrical connection de-
vice, a plurality of electrical contacts supported by the
component housing, the contacts having mating con-
nection ends and pins extending through the housing,
and shunting means for electrically shunting the con-
tacts. However, the contact mating connection ends are
arranged in a single horizontal row. '

itis, therefore, desirable to provide a data connector
of reduced size, which provides adequate shunting to
maintain closed-loop connections.

SUMMARY OF THE INVENTION:

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

It is a further object of the present invention to pro-
vide data connector components of reduced size which
provide for adequate shunting.

It is a still further object of the present invention to
provide a data connector having vertically aligned com-
ponents.

In accordance with the invention, there is provided
an electrical connector component assembly for termi-
nating discrete conductors of a multiconductor cable
comprising:

an insulative component housing having a mating
end for engagement with a mating electrical con-
nection device and a cable receiving end;
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substantially simlar construction. Referring to support block 30 as an
exanpl e, block 30 is fornmed of suitably insulative nolded plastic and

i ncludes a pair of spaced conductor receiving bores 60 and 62, which
accommo- date two conductors 12 of cable 10. A pair of IDC re- ceiving
slots 64 and 66 are positioned adjacent3conduc- tor receiving bores 60 and
62 and are in conmmunication therewith. In order to termnate cable 10, two

o oineasery dhetors 12 StuldIRaf didctiGal Bhftadl, eRhdl vi80,20 Th°
accommodat ed in | DC remmponaptsnwsmmsmd mtaatmhmmgwmhm-ng
Facilitates i ﬁLS?t“’?LLSO‘@? AR @%ﬁﬂ%ﬁ&%ﬁﬁ%‘* oun i
Figure 2, sidewalls 46 Saig a@ntaﬁismngesur:ppaﬂ yncaaa mmma whi ch
accomodat e ext endi ng tkogsing inGepatbfHarizontallyextéAdirg Wartitallgt her
mating spaced rows with each contact of one row being

aligned with a respective contact of the other row;

and

“shunting means for electrically shunting said con-

tacts of said one row to said aligned contacts of said

other row when the connector is disengaged from

the mating electrical connection device.

BRIEF DESCRIPTION OF THE DRAWINGS:

Figure 1 shows a shielded multiconductor electrical
cable used in combination with the present invention.

Figure 2 is a perspective showing of the electrical
connector component assembly of the present inven-
tion.

Figures 3 and 4 are rear-plan and side-elevational
showings, respectively, of the electrical connector com-
ponent assembly of Figure 2.

Figures 5 and 6 are top and side fragmented show-
ings, respectively, of an electrical contact used in the
electrical connector component assembly shown in Fig-
ure 2.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT:

Referring to Figure 1, an electrical cable 10 of the
type used in accordance with the present invention is
shown. Electrical cable 10 is a multiconductor data
transmission cable including a plurality of insulated con-
ductors 12 enclosed in an outer insulative jacket 14. A
metallic shield 16 is interposed between the conductors
12 and the jacket 14. Shield 16, as is well-known in the
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structure may al so be enployed. Also, a latch or detent such as shown as 31
on bl ock 30 may be enployed to provide for a snap fit of block 30 in
housi ng 22. Support bl ock 30, including conductors 12 supported therein,
may be manually inserted or inserted under application of an appropriate

t ool such that conductors 12 are elec- #rically terminated with | DC
portions 26b in a manner well-known in the connector art. Conductor support

bl ock 30 nay be for fu%(g t§aér£?%§ﬁ19§{n@ 6%.naﬂ.jlhQa{brt()ﬁb@r~p(9er

term nation of cond

Conduct or support b||ndhegzresmtnﬁuetiaﬂvarﬁ ﬂha fat'geéléﬂ o]
conductor support bl ‘iﬁ%h Wﬁe%%v‘e'? %hﬁ’el?l%néf GIRBE'carstrgctidnat e the

2 In fact. it Qs %fqrbagl ekl iy Aion 55 SEpIcBE SR8l 10, s’ "
i dentical to conductigrstiownqrepareddditermination with end portions of
conductors 12 extending outwardly of jacket 14. A por-
tion of shield 16 is also shown extending from jacket 14.

Referring to Figures 2-4, the electrical connector
component assembly 20 of the present invention may
be described. Assembly 20 includes first and second
electrically insulative housings 22 and 24 arranged in a
vertically stacked relationship. Each housing 22 and 24
supports a pair of electrical contacts 26 and 28 respec-
tively. Assembly 20 further includes a pair of conductor
support blocks 30 and 32 which are engageable with
housings 22 and 24, respectively, to support conductors
12 of electrical cable 10 in electrical engagement with
contacts 26 and 28, as will be further described herein-
below.

Electrical connector component assembly 20 may
be housed within an electrically shielded housing (not
shown) to permit electrical interconnection with a further
connection device. Connector component assembly 20
and its associated shielded housing may be constructed
to be of the hermaphroditic variety so that it will permit
interconnection to an identically formed member. Con-
nectors of such construction are shown in several of the
above-identified U. S. patents, most notably, U. S. Pat-
ent No. 4,682,8386.

Housing 24, which is the lower of the two housings
shown in the drawings, includes a bottom wall 34 and
two transversely spaced upstanding sidewalls 36 and
38. An upstanding dividing wall 40 suitably electrically
isolates contacts 28. As shown in Figure 3, a transverse
wall 42 of height less than the sidewalls extends across
a rear portion of bottom wall 34.

Electrical contacts 28 are supported by housing 24.
Contacts 28 are formed of a suitably conductive
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so that a single construction may be used in both in- stances. As
above- nenti oned, connector conponent as- 8
senbly 20 is supported within a shielded housing for in- terconnection

pur poses. The shield of that housing would be appropriately electrically
connected to shield

stamped and formed metallic material such as beryllium
copper. Contacts 28 include a generally elongate base
portion 28a, an insulation displacement contact (IDC)
portion 28b and a reversely bent cantilevered spring
portion 28¢, which extends back over base portion 28a.
IDC portion 28b is of conventional flat-blade configura-
tion, having two spaced relatively sharp tines 28d and
28e, defining therebetween a conductor receiving slot
28f. IDC portion 28b is shown extending in a direction
opposite that of reversely bent cantilevered spring por-
tion 28c so that it may be accessible adjacent bottom
wall 34. A contact transition portion 28g provides for the
inversion of IDC portion 28b. Contacts 28 are fixedly se-
cured in housing 24 with contact base portion 28a posi-
tioned along bottom wall 34. Appropriate housing struc-
ture (not shown) inclusive of transverse wall 42 may be
employed to support IDC portion 28b in housing 24.

Cantilevered spring portion 28¢ is deflectable to
move toward and away from base portion 28a upon in-
terconnection of a further connecting device in a manner
well-known in the art. Upon interconnection, cantilev-
ered spring portion 28¢ will deflect downwardly toward
base portion 28a, returning to its original position shown
in Figure 4 upon disconnection.

Housing 22, shown as the upper housing in the
drawings, is of substantially similar construction to that
of housing 24. Housing 22 includes a bottom wall 44 and
two transversely spaced upstanding sidewalls 46 and
48. An upstanding dividing wall 50 electrically isolates
contacts 26. A transverse wall 52 of height less than the
sidewalls extends upwardly from a rear portion of bot-
tom wall 44.

Contacts 26 are of construction similar to that of
contacts 28 described above. Contacts 26 include an
elongate base portion 26a, an insulation displacing con-
tact (IDC) portion 26b and a reversely bent cantilevered
spring portion 26¢. 1DC portion 26b is also of generally
flat blade configuration, having sharp tines 26d and 26e
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16 of cable 10 which extends fromjacket 14. Therefore, in order to

mai ntai n shielded isolation as between con- tacts 26 and 28, the present

i nvention contenplates in- terposing a nmetallic shield between housing 22

and housing 24. This metallic shield mogld be electrically continuous with
the shield of the outer housing, which Ps in turn connected to the shield

16 of cable 10. 9

defining therebetween a conductor receiving slot 26f.
IDC portion 26b extends upwardly from base 26a in the
direction of cantilevered spring portion 26¢, which is of
opposite construction to that of contact 28. Thus, the
IDC portions 26b, 28b of contacts 26 and 28 are acces-
sible from opposite directions.

As shown in Figures 5 and 6, each contact 26 fur-
ther includes a depending shunt portion 26g. Shunt por-
tion 26g is struck from a central extent of the planar base
portion 26a and is bent downwardly out of the plane of
base portion 26a to extend at an angle of approximately
90 with respect thereto.

Referring again to Figures 2-4, contacts 26 are fix-
edly secured in housing 22 with each contact 26 being
supported on bottom wall 44. Transverse wall 52 is ap-
propriately constructed to support IDC portions 26b of
contacts 26. Further, bottom wall 44 includes a pair of
openings (not shown) which permit shunt portions 26g
of contacts 26 to extend therethrough.

As shown particularly in Figure 4, shunt portion 26g
of each contact 26 extends downwardly toward contact
28, which is vertically aligned therewith, such that a dis-
tal extent 26h electrically engages cantilevered spring
portion 28c¢. In this condition, contact 26 is electrically
shunted to contact 28.

As above described, cantilevered spring portion
28c¢ of contact 28 is deflectable toward and away from
base portion 28a. Upon interconnection of another con-
necting device, cantilevered spring portion 28¢ of con-
tact 28 will deflect downwardly from the position shown
in Figure 4 so that cantilevered spring portion 28c¢ is out
of engagement with depending shunt portion 26g of con-
tact 26. Upon disconnection, cantilevered spring portion
28c will retum to its original position, as shown in Figure
4, reconnecting with depending shunt portion 26g of
contact 26.

Tofacilitate the termination of cable 10 to connector
component assembly 20, conductor support blocks 30
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Clainms 1. An electrical connector conponent assenbly (20) for

termnating discrete conductors of a nulticon- ductor cable (10)

conpri si ng: an insul ative conponent housing (22,24) hav-

ing a mating end for engagenent with a mating el ectrical connection
device and a cabl e receiv- ing enll; a plurality of

el ectrical contacts (26,28) support- ed by said conponent housi ng

(26b. 28b) and mat i n@NEbARCAE BBYBY, S Blocks il Ahd S2 8oL, 4
contacts bei ng suppsubstantialiyisimilarpeenstruction. Referrng toysupportt) in
apai rof horizontal | y6%¢ 30 as an example, block 30 is formed of suitably
insulative molded plastic and includes a pair of spaced
conductor receiving bores 60 and 62, which accommo-
date two conductors 12 of cable 10. A pair of IDC re-

ceiving slots 64 and 66 are positioned adjacent conduc-
tor receiving bores 60 and 62 and are in communication

therewith. In order to terminate cable 10, two of the con-
ductors 12 are inserted into bores 60 and 62 of block
30. The block 30 is then inserted into housing 22 such
that IDC portions 26b are accommodated in IDC receiv-
ing slots 64 and 66. Appropriate mating structure on
sidewalls 46 and 48 and on conductor support biock 30
facilitates insertion of support block 30 into housing 22.
As shown in Figure 2, sidewalls 46 and 48 include ver-
tical slots 46a and 48a which accommodate extending
tongues 30a and 30b of block 30. However, other mating
structure may also be employed. Also, a latch or detent
such as shown as 31 on block 30 may be employed to
provide for a snap fit of block 30 in housing 22. Support
block 30, including conductors 12 supported therein,
may be manually inserted or inserted under application
of an appropriate tool such that conductors 12 are elec-
trically terminated with IDC portions 26b in a manner
well-known in the connector art. Conductor support
block 30 may be formed of a clear moided plastic so that
the proper termination of conductors 12 to IDC portions
26b may be observed.

Conductor support block 32, being substantially
similar to that of conductor support block 30, operates
in the same manner to terminate the other two conduc-
tors 12 of cable 10 to contacts 28 supported in housing
24. in fact, it is contemplated that conductor support
block 32 may be identical to conductor support block 30
so that a single construction may be used in both in-
stances.

As above-mentioned, connector component as-

This is the replacement sheet

Date: ~ 3 FEB 1998



tending, vertically spaced rows with each con- tact (26) of one row
being aligned with a respec- tive contact of the other row (28);
and shunting nmeans (26g) for electrically shunting sai d
contacts (26) of said one rowto said al i gned contacts of said

ot her row (28) when the connector g s di sengaged fromthe mating

el ectrical connection device. 2. An electrical connector conponent
assenbl y of claiml1 wherein said shunting neans (26g) i ncludes each
of said contacts of said one row (26) having a dependi ng shunt portion
(26g) extending therefrom for engagenent with said mating connector end

Of oot S 82 aned cans feoh (o8 Witin'S sHidided Roushgldiht ' °

connect or corrponent . . .
terconnection purposes. The shield of that housing

would be appropriately electrically connected to shield
16 of cable 10 which extends from jacket 14. Therefore,
in order to maintain shieilded isolation as between con-
tacts 26 and 28, the present invention contemplates in-
terposing a metallic shield between housing 22 and
housing 24. This metaliic shield would be electrically
continuous with the shield of the outer housing, which
is in turn connected to the shield 16 of cable 10.
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claim 2 wherein said mati ng connection end of each sai d cont act

I ncl udes a defl ectable portion (26c¢, 28c) and wherein said shunt
portions (26g) of said 10 contacts
(26) of said first row are engageable with sai d defl ectable portions
(28c) of said contacts (28) of said gecond row. 4. An electrical
connect or conponent assenbly of claim 3 wherein said conductor

term nati ng ends

Claims

1. An electrical connector component assembly (20)
"~ for terminating discrete conductors of a multicon-
ductor cable (10) comprising:

an insulative component housing (22,24) hav-
ing a mating end for engagement with a mating
electrical connection device and a cable receiv-
ing end;

a plurality of electrical contacts (26,28) support-
ed by said component housing (22,24), said
contacts having conductor terminating ends
(26b,28b) and mating connection ends (26c,
28c);

said contacts being supported in said compo-
nent housing (22,24) in a pair of horizontally ex-
tending, vertically spaced rows with each con-
tact (26) of one row being aligned with a respec-
tive contact of the other row (28); and
shunting means (26gq) for eiectrically shunting
said contacts (26) of said one row to said
aligned contacts of said other row (28) when
the connector is disengaged from the mating
electrical connection device.

2. An electrical connector component assembly of
claim 1 wherein said shunting means (26g) includes
each of said contacts of said one row (26) having a
depending shunt portion (26g) extending therefrom
for engagement with said mating connector end of
said aligned contacts (28) of said other row.

3. An electrical connector component assembly of
claim 2 wherein said mating connection end of each
said contact includes a deflectable portion (26c,
28c) and wherein said shunt portions (26g) of said

Hllllll I IIIH lllll H Illl
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(26b, 28b) of said contacts include insulation dis- pl aci ng cont act
portions (26d, 26e, 28d, 28e) for in- sul ation displacing connection with
sai d conductors (12) of said cable (10). 5. An electrical connector
conponent assenbly of claim4 wherein each said contact includes a con-
tact base portion (26a,28a) extendi ng betweenl@aid defl ectabl e portion
(26c, 28c) and said insulation di spl aci ng cont act portlon (26b 28b) ,

sai d shunt portions ¢8htacte!(26) of said firstorow atdieh

Component assenbl y as - Salf EABAtALIBTotHS (aach et Fuifl Sorrac f%k}-’ paneete!

a first insulative conpootsaidieesong fo\M) i n-

4. An electrical connector component assembly of
claim 3 wherein said conductor terminating ends
(26b,28b) of said contacts include insulation dis-
placing contact portions (26d,26e,28d,28e) for in-
sulation displacing connection with said conductors
(12) of said cable (10).

§. An electrical connector component assembly of
claim 4 wherein each said contact includes a con-
tact base portion (26a,28a) extending between said
deflectable portion (26¢,28¢) and said insulation
displacing contact portion (26b,28b), said shunt
portions (26g) of said contacts of said one row ex-
tending from said contact base portions (26a).

6. An electrical connector component assembly as
claimed in claim 1 wherein the housing has

a first insulative component housing (22) in-
cluding a bottom wall (44) supporting first plural
electrical contacts in said one row; and

a second insulative component housing (24) in-
cluding a bottom wall (34) supporting second
plural electrical contacts in said other row;
said first housing (22) being supported above
said second housing (24) so that said first and
second plural contacts {26,28) are vertically
aligned;

each of said first and second contacts (26,28)
being elongate and including a conductor con-
nection portion (26b,28b) at one end thereof
and mating connection portion at the other end
thereof for electrical engagement with a mating
electrical connector, each said mating connec-

llIIIlIl Illlll IIIII lIIII I| IIII
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cluding a bottomwall (44) supporting first plural el ectrical
contacts in said one row, and a second insul ative conponent housi ng
(24) in- cluding a bottomwall (34) supporting second

plural electrical contacts in said other row said first housing
(22) being supported above sai d sel:];)nd housi ng (24) so that said

first and second pl I )
al i gned,; each of salﬂgﬁ zgﬁ@ %ﬁ(%éf\gaf g?géé% as
bei ng el ongate and i ncl udi nﬁoét'Q@ ai ):@F\ areverse z@"rl on

(26b, 28b) at one end thereogred sp ring Ppertior i(26c28e)re gmm, bver at the

ot her end t her eof fgé@ %&i%&%ﬁ% 8ﬁi’re,{|t s‘é"ié camr[% |err13d

el ectrical connector, each
spring portion (26a,28a) being deflectable from

a first position spaced from said contact base
portion (26a,28a) to a second position adjacent
said contact base portion upon said electrical
engagement of said mating electrical connec-
tor, said cantilevered spring portion (26¢,28c)
being retumabie to said first position upon dis-
engagement of said mating electrical connec-
tor;

said shunting means being provided by each
said first plural electrical contact (26) including
a depending shunt portion (26g) extending from
said contact base portion (26a) through said
bottom wall (34) of said first component hous-
ing for electrical engagement with said cantilev-
ered spring portion (28¢) of said second elec-
trical contact (28) positioned therebelow when
said cantilevered spring portion {28c) is in said
first position.

7. An electrical connector component assembly of
claim 6 wherein each said contact base (26a,28a)
includes a flat planar member and wherein said
shunt portion (26g) of said first contact includes an
extent of said planar member bent out of the plane
of said planar member in the direction of said sec-
ond contacts (28).

8. An electrical connector component assembly of
claim 6 or claim 7 wherein said conductor connec-
tion portions (26b,28b) of said first and second con-
tacts include insulation displacing contact elements
(26d,26e,28d,28e) for insulation displacing connec-
tion with said conductors (12) of said muiticonductor
cable (1 0)

1| llIIII ] IIIII II Illl | Dse .3 FEg 199
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tion portion including an el ongate contact base portion (26a, 28a)

and a reversely bent cantilev- ered spring portion (26c, 28c)

ext endi ng over said contact base portion, said cantilevered

spring portion (26a,28a) being deflectable from a first position
spaced from said contact base porti (26a,28a) to a second

posi tion adjacent sai d cont act baseag%rtion upon said electrica
engagenent of said mating el ectrical connec- tor, said cantilevered
spring portion (26c, 28c) being returnable to said first position
upon di s-

9. An electrical connector component assembly of
claim 8 wherein said insulation displacing contact
elements (26d,26e) of said first contacts (26) and
said insulation displacing contact elements (28d,
28e) of said second contacts (28) extend in oppo-
site directions.

10. An electrical connector component assembly of any
one of claims 6 to 9 further including first and sec-
ond conductor holding blocks (30,32) for supporting
of said conductors (12) of said multiconductor cable
(10) adjacent said insulation displacing contact el-
ements {26b,28b).

11. An selectrical connector component assembly of
claim 10 wherein said first and second conductor
holding blocks (30,32) are supported by said first
and second component housings (22,24) respec-
tively.

W
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engagenent of said mating electrical connec- . tor; sai d

. shunting nmeans being provided by each said first plural electrical
contact (26) including a dependi ng shunt portion (26g) extending
from said contact base portion (26a) through said bot t om
wal | (34) of said first conponent hous- ing for electrica
engagenent with said cantil ev-

eited spring portion (ﬁ ) of said
second el ec- trical contact (2? p - . when

said cantil evered spring portion (28c) first position.
7. An electrical connector conponent assew
sai d contact base (26a, 28a) I nel udes a2

sai d shunt portion/C;Gg;\:f sai d
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extent of said planar nenber bent out of the plane of said planar
menber in the direction of said sec- ond contacts (28). 8. An

el ectrical connector conponent assenbly of claim6 or claim7 wherein
sai d conduct or connec- tion portions (26b,28b) of said first and second
con- tacts include insulation displacihg contact el enents

(26d, 26e, 28d, 28e) for insul ation, di spl aci iy (c: nnec- _,tion with said
conductors (12) of said rmu nulte ndu@@r abl e (19Y.
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12 9. An electrical connector conponent assenbly of claim 8 wherein
sai d i nsul at'i on di spl aci ng cont act el ements (26d, 26e) of said first
contacts (26) and said insulation displacing contact el enents (28d,

28e) of said second contacts (28) extend in oppo- site directions. 10.
An el ectrical connector conponent assenbly of any one of clains 6 to 9
further including first and sec- on® conduct or hol di ng bl ocks (30, 32)
for supporting of said conductors (12) of said nulticonductor cable

AN

2\
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FIG. 6
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VERTICALLY ALIGNED ELECTRICAI, CONNECTOR COMPONENTS

An electrical connector component assembly (20)
terminates discrete conductors of a multiconductor data
cable (10). The component assembly includes an insulative
component housing (22, 24) having a mating end for
engagement with a mating electrical connection device and a
cable receiving end for terminating the multiconductor
cable. A plurality of electrical contacts (26, 28) are
supported by the component housing. Each of the contacts
has a conductor terminating end (26b, 28b) and a mating
connection end. The contacts are supported in the component
housing in a pair of horizontally extending, vertically
spaced rows with each contact of one row being aligned with
a respective contact of the other row. The contacts of one
row are directly electrically shunted to the aligned
contacts of the other row.

(10) adjacent said insulation displacing contact el- enment s (26b§ﬁ&§%§3
11. An el ectrical connector conponent assenbly of claim aid
af!rst'and second conduct or hol di ng bl ocks (30,32) are suéggrted by said
first and second conponent housi ngs (22,24) respec- tively.
) 13
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