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This Invention Is directed to a patch cord cable assembly for use in a high speed transmission cable network, more particularly to
an electrical connector (10) which gives the assembly the capabillity of transmitting data at 100MHz frequency while offering near-
end crosstalk (NEXT) at EIA/TIA 568-A Category 5 performance levels. The preferred electrical connector comprises a pair of
Interfitting housing members (18, 20), and a plurality of side-by-side electrical terminals (14) positioned between the housing
members for establishing electrical contact with the individual wires of a cable. The terminals (14) are arranged at essentially one
end (12) of the housing members, and the cable (11) enters from an opposite end (26) thereof. One of the housing members (20)
Includes a cable jacket stop (90) intermediate the ends (12, 26) and plural, spaced-apart posts (86) between the cable jacket stop
(90) and the one end (12). The jacketed cable Is fed into one housing member from the end (26) and the cable jacket seats at
about the cable jacket stop with selected pairs of twisted wires (13) continuing toward the end (12). Further, the respective pairs of
wires are separated from adjacent pairs and spaced apart by the plural posts (86). Finally, the twists are maintained, and the
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This invention is directed to
a patch cord cable assembly for use
in a high speed transmission ca-
ble network, more particularly to
an electrical connector (10) which
gives the assembly the capability
of transmitting data at 100MHz
frequency while offering near-end
crosstalk (NEXT) at ETIA/TIA 568-
A Category 5§ performance levels.
The preferred electrical connec-
tor comprises a pair of interfitting
housing members (18, 20), and a
plurality of side-by-side electrical
terminals (14) positioned between
the housing members for establish-
ing electrical contact with the indi-
vidual wires of a cable. The ter-
minals (14) are arranged at essen-
tially one end (12) of the housing
i members, and the cable (11) enters
from an opposite end (26) thereof.
One of the housing members (20)
includes a cable jacket stop (90) in-
termediate the ends (12, 26) and
plural, spaced-apart posts (86) be-
tween the cable jacket stop (90)
and the one end (12). The jack-

(11) International Publication Number:

(43) International Publication Date:

I B

WO 97/01874

16 January 1997 (16.01.97)

(81) Designated States: CA, CN, JP, KR, SG, European patent (AT,
BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC,
NL, PT, SE).

Published
With international search report.

eted cfable is.fed INto one .hogsing member from the end (26) and the cable jacket seats at about the cable jacket stop with selected pairs
of twisted wires (13) continuing toward the end (12). Further, the respective pairs of wires are separated from adjacent pairs and spaced
apart by the plural posts (86). Finally, the twists are maintained, and the respective ends of individual wires are positioned for termination

to respective electrical terminals.
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PATCH CORD ASSEMBLY

This i1nvention relates to a high performance patch
cord assembly for transmission of high frequency
signals, particularly 1in the field of
telecommunications. More specifically, the invention
relates to a patch cord assembly including at least one
electrical connector having a plurality of flat blades
which are matable with a plurality of slotted beams in a
connecting block.

Crosstalk has become a significant problem in
modern high frequency telecommunications systems.
Crosstalk is a phenomenon wherein a signal carried by
one circuit is electrically coupled onto another circuit
by capacitive and/or inductive effects. Crosstalk
appears as unwanted signal noise which results in signal
transmission errors. Various schemes are known for
reducing crosstalk in electrical devices. Performance
standard EIA/TIA-568-A specifies allowable crosstalk
limits at various frequencies for telecommunications
components and installations. In accordance with this
standard, near-end crosstalk (NEXT) must be at least
-40dB at a frequency of 100 MHz to meet Category 5
performance.

U.S. Patent No. 5,226,835 discloses a plug for
interconnecting a pair of wires at 1ts i1nput with a pair

of insulation displacement connectors (IDC) at 1its

output. The plug has a plurality of conductors each
having a generally flat blade portion at one end for
insertion into an IDC, and a terminal at the other end
for making electrical contact with a wire. The
conductors are identical to each other but are reverse-
mounted with respect to each other, whereby pairs of the

conductors cross over each 1n order to reduce crosstalk.

While this connector plug offers improved crosstalk
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performance by the use of the conductor crossover

scheme, a change is made in the wire termination
sequence which can cause some wiring problems.
The present invention provides a patch cord
assembly that meets Category 5 performance levels while
avoiding the problem of the prior art. 1In particular,
the present 1lnvention has the advantage that no change
1s made in the wiring sequence from input to output of
the patch cord plug. The invention is directed to a
patch cord assembly comprising a twisted pair cable
surrounded by a cable jacket and having an electrical
connector at each end. At least one of the connectors
comprises a pair of interfitting housing members and a
plurality of side-by-side electrical terminals
positioned between the housing members for establishing
electrical contact with the individual wires in the
cable. The terminals are arranged at essentially one
end of the housing members, and the cable is caused tc

enter the housing members from an opposite end thereof.
One of the housing members includes a cable jacket stop
intermediate the ends, and plural spaced-apart posts
between the cable jacket stop and the one end. In the
assembly of the connector, the jacketed cable is fed
into the one housing member where the jacket end is
seated and held in the cable jacket stop and each pair
Of twisted wires continue toward the one end, guided by
said spaced-apart posts that aid in controlling the
spacing, bend radius, and length of each pair. In this

relationship, the respective ends of individual wires

are positioned for and terminated to respective
electrical terminals. There is no crossover of the
terminals.

The invention will now be described by way of

example with reference to the accompanying drawings in
which:
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FIGURE 1 1s a perspective view of one end of a
patch cord cable assembly utilizing an electrical
connector 1in accordance with the teachings of this
invention, where such connector is shown poised for

5 termination to a connector wiring block, also known in
the art as a 110 cross connect block:

FIGURE 2 1s an exploded perspective view of a
preferred electrical connector forming one connector of
a patch cord cable assembly;

10 FIGURE 2A 1s an enlarged perspective view of a pair
of adjacent electrical terminals for use in the patch
cord cable assembly of this invention;

FIGURE 3 1is a perspective view of the assembled

connector of Figure 2;

15 FIGURE 4 is a sectional view, taken along line 4-4

of Figure 2, of one of the interfitting members of this
invention;:

FIGURE 5 is a sectional view, taken along line 5-5
of Figure 3, showing the terminal loaded connector of

20 this invention;

FIGURE 6 1is a perspective view of one of the

interfitting housing members of this invention, where
such one housing member initially receives a twisted
palr cable having up to four pairs of wire;

25 FIGURE 7 is a perspective view similar to Figure 6,
showing the twisted pair cable nesting within such one

housing member prior to termination and mating of the

palr of housing members forming the connector hereof;
FIGURE 8 1s a perspective view similar to Figure 7
30 showing the manner by which the wire ends are cut along
the angled face of said one housing member;
FIGURE 9 1is a longitudinal sectional view showlng a
wire loaded connector housing member just prior to wire

termination and mating with a complementary housing
35 member; and
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FIGURE 10 1s a longitudinal sectional view of a
terminal/mated connector according to this invention.

This invention relates to a high performance patch
cord cable assembly, where a partial patch cord assembly
according to this invention is illustrated in Figure 1.

A typical patch cord assembly comprises a pair of
electrical connectors 10 electrically terminated to the
respective ends of a discrete length of cable 11, where
the cable consists of a plurality of pairs of twisted,
1nsulation covered wires 13 contained within an
insulation jacket, see Figure 6, for example. At the
remote ends of the respective connectors, means are
provided for mating with a complementary connector. In
the preferred embodiment of this invention, where the
detalils of the electrical connector 10 are shown in
Figures 2 to 9, the remote or mating end 12 of such
connector includes plural terminals 14, each having a
vertically oriented blade portion for mating with a
connecting block 16, as known in the art, where such
connecting block includes a plurality of split beam
contacts which receive and electrically engage the blade
portions of electrical terminals 14.

Figure 2, in an exploded fashion, illustrates the
preferred electrical connector 10 of this invention,
where such connector forms a part of the assembly
hereof. The connector 10 comprises a first housing
member 18, a second housing member 20 matable with said
first housing member 18, and a plurality of electrical
terminals 14. Considering the first of such housing
members, first housing member 18 comprises a dielectric
body 22 having a mating end 12, a cable receiving end
26, plural latching arms 28,30, and a plurality of
vertically oriented slots 32, where each said slot is
dimensioned and positioned to receive a single
electrical terminal 14.
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Before describing the mating end 12 in further
detail, it may be helpful to shift attention to the
design of the electrical terminals 14 arranged in side-

by-side fashion within the connector. Such terminals

14, preferably stamped and formed from a sheet metal
blank, have an i1nsulation displacement feature at end 34
angled transversely of the connector housing to receive
one of the individual wires 13 of the cable 11. The
opposite end of the terminal includes a vertically
oriented blade portion 36, which as noted above is
intended to mate with a connecting block, sometimes
referred to 1n the prior art as a 110 cross connect
block. Intermediate the respective ends the terminals
are different, however, alternate terminals are
essentially identical. By way of example, in an 8
position connector, terminals 1, 3, 5, 7 are the same,
while terminals 2, 4, 6, 8 are the same. In any case, a
first set of such terminals includes a shank portion 38
that 1s "2Z" shaped, connected to the base of insulation
displacement end 34 and the top of blade portion 36.

The other set of terminals includes a shank portion 40

which 1s connected to the respective bases of the end 34

and blade portion 36, where Figure 2A illustrates a pair
of terminals, one from each set. By this arrangement,
sections of adjacent shank portions 38, 40 are
vertically displaced from one another, thereby helping
to promote the improved crosstalk performance of the
connector 10. As shown in Figure 2A, the respective
shank portions 38,40 are aligned with their respective
termination slots 42 of the termination end 34.

Returning now to the design and construction of the
first housing member 18, the mating end 12 features a
recessed opening 44 defined by a lower wall 46 and an
upper wall 48. The upper wall 48 includes a plurality
of through slots 32, one slot for each terminal 14,
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while the lower wall 46 includes a like plurality of
aligned grooves 52 into which such terminals seat.
Rearward and internally of the mating end 12 is an
angled wall 54 against which a complementary end of the
second housing member seats.

Interiorally of the first housing member 18 are the
plural latching arms 28,30. Such arms are preferably
arranged in groups, with a first group of arms 28
laterally arranged near the angled wall 54, and the
second group of arms 30 positioned near the cable
receiving end 26. Each such arm includes a latching or
remote end 56,58 having a shoulder 60,62 for engaging a
complementary recess in the second housing member 20, as
hereinafter explained. Finally, between the arms 30, an
upstanding projection 64 is provided. The projection
64, as will be apparent in the assembly of the connector
housing members, functions as a strain relief to the
overlying cable 11.

The second housing member 20, as best seen in
Figures 2, 3 and 6, is essentially rectangular in shape
and designed to seat on the peripheral shoulder 66 of
the first housing member 18, and against the angled wall
>4 thereof. The second housing member 20 includes a
pair of side walls 70, a rear wall 72 having a slot 74
therein to override the cable 11, and a forward angled
face 76, which as noted above lies contiguous with the
angled wall 54 of first housing member 18 in the mated
condition. Interiorly, the second housing member 20
includes plural openings 78, 80, corresponding to the
shape and position of the latching arms 28,30, where
each such opening includes a recessed shoulder 82, 84
(Figures 6 & 9) to receive in latching engagement the
remote ends 56,58, respectively. Additionally, adjacent
the openings 78, plural, upstanding posts 86 are
provided, where such posts include at least one curved
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wall 88 against which a selected pair of wires lie at
the assembly stage of the connector. This latter
feature will become apparent in the description of
Figure 7. Finally, intermediate the respective openings
78,80, the second housing member 20 is provided with a
centrally positioned cable jacket stop 90, where such
stop 1s configured with a rounded base 92 between
upstanding posts 94. Again, the manner by which the
stop 1s utilized herein will become clearer in the
description of Figures 7 and 8.

The assembly of the connector 10 is best
1llustrated by the sequence of Figures 6 to 8.
Initially, the cable 11 is prepared by removing the
jacket or outer wrap from the cable end to expose the
plural pairs of twisted wires, four pairs being
illustrated in this particular embodiment. Since the
individual wires are insulation covered and color-coded,
1t 1s a relatively simple matter to position the wires
for termination. In any case, with the selected pairs
maintained 1n a twisted state, the cable 11 is
positioned within the second housing member 20 (see
Figure 7), with the cable jacket seated on and ending
just past the cable jacket stop 90. Each twisted pair
of wires is then firmly pulled around the plural posts
86, and then positioned in the appropriate slots 98 for
IDC termination, as known in the art. This procedure
maintains a prescribed or minimum length of each twisted
pair from cable jacket end to IDC slot. However, before
such termination, the wire ends 100 are trimmed, such as
known by a suiltable flush cutting tool 102 (Figure 8)
along the angled face 76 to ensure that the remaining
wire ends are short of the front edge of housing member
20.

To effect such termination and mating of the

respective housing members 18,20, reference may be made
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to Figures 9 and 10. Before discussing the termination
and mating sequence, note in Figures 7 and 8 that a
transverse slot 104 has been provided at each wire

recelving slot 98. Such transverse slot, as will be

(N

seen 1n Figures 9 and 10, is intended to receive the
lnsulation displacement end 34 of terminal 14 as the
respective housing members 18,20 are mated. Returning
now to Figures 9 and 10, in the premating position of
Figure 9, second housing member 20 is poised above first
10 housing member 18. The wires 13 have been trimmed with
the wire ends supported on each side of slot 104, a
practice typically followed for IDC termination. That
1s, the second housing member 20 acts as a stuffer
member to effect the termination of the wire in the
I5 slotted beam of terminal end 34. Additionally, as the
housing members are brought into a mating position the
several posts 28,30 enter their respective holes 78, 80,
where they engage and latch to a respective shoulder
82,84. With the connector 10 assembled, see Figures 3
20 and 10, the twist and length of each wire pair is
controlled and selected pairs of twisted wires are
maintained to achieve a high performance level for the
patch cord cable assembly of this invention.
Additionally, a strain relief is provided to the
25 Jacketed cable 11 (Figure 10) by the application of
pressure by projection 64, and the opposing pressure of
the jacket stop 90.
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CLAIMS

1. A patch cord cable assembly for use in a high
speed transmission cable network, the assembly
comprising a twisted pair cable (11) 1including plural
twisted pairs of wires (13), each pailr (13) having a
twist length which is uniform over the length of the
cable (11) with the exception of portions of the cable
adjacent the ends of the cable, a cable jacket
surrounding the plural twisted wire pailrs, and an
electrical connector (10) on each end of the cable
assembly, at least one of said connectors (10)
comprising a pair of interfitting housing members
(18,20), a plurality of side-by-side electrical
terminals (14) positioned between the housing members
for establishing electrical contact with the individual
wires in the cable, the terminals being arranged at
essentially one end (12) of the housing members, and the
cable entering the housing members from an opposite end
(26) thereof, characterized in that:

one of said housing members (20) includes a cable
jacket stop (90) intermediate saild ends (12,26), and
plural spaced-apart posts (86) between said cable jacket
stop (90) and said one end (12), whereby said jacketed
cable is fed into said one housing member and the end of
sald jacket seats 1in said cable jacket stop (90) with
each pair of twisted wires (13) continuing toward said
one end (12), guided by said spaced-apart posts (86) to
control spacing, bend radius, and length of each pair,
and the respective ends of individual wires are
positioned for termination to respective said electrical
terminals (14).

2. The patch cord cable assembly according to
claim 1, wherein the other of said housing members (18)
includes plural latching arms (28,30) for latchedly



CA 02224728 1997-12-16

WO 97/01874 PCT/US96/10995

10

15

20

25

30

engaging corresponding recesses (78,80) 1n said one
h

o

ousing member.

3. The patch cord cable assembly according to
claim 2, wherein said other housing member includes a
strain relief member (64) to engage said cable jacket
during latching engagement of said housing members.

4. The patch cord cable assembly according to
claim 2, wherein said electrical terminals (14) include
a split beam termination end (34) to terminate said
wires by an insulation displacement technique.

5. The patch cord cable assembly according to
claim 4, wherein the opposite ends of said electrical
terminals (14) 1include a vertically oriented blade
portion (36) for mating with a complementary electrical
connector having an array of split beam contacts.

6. The patch cord cable assembly according to
claim 1, wherein the individual wires of a selected pair
are maintained in a twisted state from said jacket stop
(90) to termination of said individual wires.

7. The patch cord cable assembly according to
claim 1, wherein said one housing member (20) includes
an angular face (76), and said 1ndividual wires ends
after termination are trimmed along said angular face.

8. The patch cord cable assembly according to
claim 4, wherein said electrical terminals (14) include
a vertically arranged blade portion (36), said
termination end (34), and a shank portion (38) extending
therebetween, where said shank portion is aligned with a
slot (42) in said split beam termination end.

9. The patch cord cable assembly according to
claim 8, wherein there is an array of plural electrical
terminals (14), and said shank portions (38) of adjacent

sald terminals alternate from the top and bottom of said
blade portion (36).
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10. The patch cord cable assembly according to
claim 1, wherein said assembly includes a strailn relief
(64,92) acting against opposite sides of saild cable

jacketed wires.
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