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MODULAR JACK ASSEMBLY AND CONTACT ARRAY SUBASSEMBLY
THEREFOR HAVING NON-PARALLEL INTERMEDIATE CONTACT
AND DEFLECTION RESTRICTING SEAT

ABSTRACT OF THE DISCLOSURE

A modular jack assembly includes a contact array subassembly having a circuit
board, a plurality of long and short contacts, an intermediate contact and a seat
structure. The long and short contacts are attached to and extend forwardly from the
circuit board and are arranged in pairs of the long and short contacts situated In
spaced-apart substantially parallel front and back rows. The intermediate contact is
attached to and extends forwardly from the circuit board and has a length
substantially the same as the length of the short contacts and a non-parallel
orientation relative to the long and short contacts. A seat structure is disposed
upright between the circuit board and the intermediate and short contacts but only
engages the intermediate contact so as to restrict deflection of a lower portion of the
intermediate contact but allow deflection of an upper portion of the intermediate

contact.
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MODULAR JACK ASSEMBLY AND CONTACT ARRAY SUBASSEMBLY
THEREFOR HAVING NON-PARALLEL INTERMEDIATE CONTACT
AND DEFLECTION RESTRICTING SEAT

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention generally relates to cabling systems for supporting
high-speed full duplex digital transmission protocols and, more particularly, is
concerned with an enhanced modular jack assembly for use in such cabling
systems and having a contact array subassembly with a non-parallel intermediate
contact and a seat restricting deflection of the intermediate contact,

Description of the Prior Art
Network transmission rates have increased hundred fold during the past

five years. These increases have prompted standards organizations to draft
performance standards covering cabling systems that will ensure that such
cabling systems are capable of supporting full duplex digital transmission
protacols. These performance standards specify near end cross talk, power sum
near end cross talk, attenuation, and return loss electrical performance across the
interconnection device interface to ensure the channel performance is maintained
to digital transmission protocols. These performance standards require
separation of pairs in the unshielded twisted pairs cabling. These standards also
require separation and isolation of contacts in the interconnection devices.
Heretofare, Hubbell Premise Wiring of Stonington, Connecticut, a
subsidiary of Hubbell Incorporated, has manufactured and marketed an
intercannection device in the form of a modular jack assembly for use in these
cabling systems. The modular jack assembly has an array of contacts which
includes pairs of long and short contacts mounted on a circuit board and
connected to the four unshielded twisted bairs IN the cabling. The pairs of long
and short contacts are situated in spaced-apart substantially parallel first and
second rows in which the long contacts of the first row are aligned with ons

another and the short contacts of the second row are aligned with one another but
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are offset relative to the long contacts of the first row. The contacts of both rows
have generally hook-shaped configurations with substantially straight inner
portions extending generally upright from the circuit board, substantially straight
outer portions extending generally forwardly and downwardly at acute angles
refative to the inner portions and the circuit board and substantially rounded or
arcuate-shaped middle portions rigidly interconnecting the straight inner and
outer portions. The inner and middle portions of the long contacts of the first row
are longer than the inner and middle portions of the short contacts of the front row
such that the middle portions of the long contacts of the first row are disposed
above but offset from the midd|e portions of the short contacts of the second row.
The outer portions of the long contacts of the first row extend toward the circuit
board at a steeper acute angle than the outer portions of the short contacts of the
second row such that the outer portions of the iong contacts of the first row extend
between the outer portions of the short contacts of the second row and have free
ends which protrude beyond the adjacent free ends of the outer portions of the
short contacts of the second row.

The above-described modular jack assembly produced by Hubbell Premise
Wiring has met the prior industry performance standards and achieved
substantial commercial success. However, innovations are now needed to this
modular jacket assembly in order to meet the aforementioned new increased

performance standards.
SUMMARY OF THE INVENTION

The present invention provides an enhanced modular jack assembly and
contact array subassembly designed to satisfy the aforementioned need. The
enhanced modular jack assembly and the contact array subassembly therefor of
the present invention incorporate an intermediate contact which replaces one of
the long contacts of the prior art modular jack assembly and has a length
substantially the same as the length of one of the short contacts. Particularly, the
intermediate contact replaces an end one of the long contacts. The intermediate
contact enables the desired specific levels of near end cross talk, power sum near

end cross talk, attenuation and return loss electrical performance across the
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interconnection device interface to be achieved. The intermediate contact
reduces unwanted crosstalk noise when mated to a plug due to the geometry
of the intermediate contact relative to the adjacent long and short contacts of
the first and second rows.

According to the present invention, there is a contact array subassembly
for use in a modular jack assembly, comprising a circuit board and a plurality
of long and short contacts mounted to and extending from the circuit board and
being arranged in pairs of the long and short contacts situated in spaced-apart
substantially paraliel first and second rows in which the long contacts of the
first row are aligned with one another and the short contacts of the second row
are aligned with one another but are offset relative to the long contacts of the
first row. Each of the long and short contacts have a substantially straight
inner portion extending generally upright from the circuit board. A substantially
straight outer portion extends generally forwardly and downwardly at an acute
angle relative to the inner portion and the circuit board and a substantially
rounded middle portion rigidly interconnects the straight inner and outer
portions. The outer portions of the long contacts of the first row have free
ends which protrude beyond adjacent free ends of the outer portions of the
short contacts of the second row. An intermediate contact is mounted to the
circuit board in the first row and extends therefrom to the second row in a hon-
parallel orientation relative to the long and short contacts and is disposed at a
shallow acute angle relative to the long contacts of the first row and the short

contacts of the second row. The intermediate contact has an inner portion

mounted on the circuit board in the first row and extends in an upward and

forward inclined orientation from the first row of the long contacts to the
second row of the short contacts. An outer portion extends generally forwardly
and downwardly at an acute angle relative to the inner portion and the circuit
board and a substantially rounded middle portion rigidly interconnects the inner

and outer portions. The middle and outer portions of the intermediate contact

-3 -
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is disposed in the second row and is generally aligned with the middie and outer

portions of the short contacts.

The enhanced modular jack assembly and contact array subassembly
therefor also comprise a seat structure disposed upright between the circuit
board and the middle portions of the short contacts of the second row and the
middle portion of the intermediate contact but only engaging the middle portion
of the intermediate contact so as to restrict deflection of the inner portion of
the intermediate contact while allowing deflection of the outer portion thereof.

These and other features and advantages of the present invention will
become apparent to those skilled in the art upon a reading of the fellowing
detailed description when taken in conjunction with the drawings wherein there

is shown and described an illustrative embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following detailed description, reference will be made to the

attached drawings in which:

FIG. 1 is a front perspective view of an enhanced modular jack assembly

of the present invention showing front and rear housings of the enhanced

_3a_
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assembly mated together.

FIG. 2 is a side elevational view of the front housing of the enhancea
assembly of FIG. 1.

FIG. 3 is a rear elevational view of the front housing as seen along line
3--3 of FIG. 2,

FIG. 4 is a front elevational view of the front housing as seen along line
44 of FIG, 2. |

FIG. 5 is a front perspective view of the rear housing of the enhanced
assembly of FIG. 1.

FIG. 6 is a side elevational view of the rear housing as seen along line 6-6
of FIG. S,

FIG. 7 is a sectional view of the rear housing taken along line 7—7 of
FIG. 3. |

FIG. 8 is a fragmentary front perspective view of the front housing and also
of a contact array subassembly of the present invention inserted into the front
housing and including a printed circuit board, an array of long, short and
intermediate contacts mounted thereto and a seat structure inserted between the
contacts and printed circuit board.

FIG. 9 is a rear perspective view of the contact array subassembly.

FIG. 10 is a side elevational view of the contact array subassembly as
seen along line 10-10 of FIG. S.

FIG. 11 is a front perspective view of the contact array subassembly.

FIG. 12 is an enlarged perspective of the seat structure of the contact array
subassembly.

FIG. 13 is a plan view of the seat structure.

FIG. 14 is a side elevational view of an intermediate contact of the contact
array subassembly.

FIG. 15 is a top end view of the intermediate contact as seen along line

15--15 of FIG. 14.

FIG. 16 is a front elevational view of the intermediate contact as seen
along line 16—16 of FIG. 14.
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DETAILED DESCRIPTION OF THE INVENTION

In the following description, like reference characters designate like or
corresponding parts throughout the several views of the drawings. Also in the
following description, it is to be understood that such terms as “front", “rear”,
“inner" and "outer", "upper”, "lower" and the like are words of convenience and
are not to be construed as limiting tarms.

Referring to the drawings and particularly to FIGS. 1 to 8 there s
illustrated an enhanced modular jack assembly, generally designated 10, for use

in cabling systems supporting high-speed full duplex digital transmission

protocols. The enhanced jack assembly 10 basically includes a rear housing 12,
a front housing 14 and a contact array subassembly 16. The rear and front
housings 12, 14 of the enhanced jack assembly 10 are substantially similar in
construction and configuration to the front and rear housings of the prior art jack
assembly. The contact array subassembly 16 of the enhanced jack assembly 10
s modified in construction and configuration from the contact array subassembly
of the prior art jack assembly and thus constitutes the present invention.
Referring to FIGS. 1 to 7, the rear and front housings 12, 14 of the
enhanced jack assembly 10 are made of a suitable non-conductive material. The
rear housing 12 has a front opening 18, an interior front surface 20 facing toward
and recessed rearwardly from the front opening 18, a rear cavity 22 formed
between the front opening 18 and the interior front surface 20, and rear
compartmeht means 24 extending rearwardly of the interior front surface 20. The

fromt housing 14 has a rear opening 26, an interior rear surface 28 facing toward

and recessed forwardly from the rear opening 26, a front cavity 30 formed
between the rear opening 26 and the interior rear surface 28, and front
compartment means 32 extending forwardly of the interior rear surface 28. The
front housing 14 is mateable with the rear housing 12, as seen in FIG. 1, such
that the interior rear surface 28 of the frant housing 14 is disposed in a spaced
relationship with the interior front surface 20 of the rear housing 12.

Referring to FIGS. B to 11, the contact array subassembly 16 includes a

circuit board 34, a plurality of terminals 36, a plurality of long and short contacts

38, 40, and an intermediate contact 42. The circuit board 34 has a generally flat
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shape and opposite front and rear sides 34A, 34B. The circuit board 34 is
adapted to fit within the space between the interior front surface 20 of the rear
housing 12 and the interior rear surface 28 of the front housing 14 and to pe
supported by the rear and front housings 12, 14 when the front housing 14 is
mated with the rear housing 12. The terminals 386 are attached to and extend
rearwardly from the rear side 34B of the circuit board 34 so as to extend into the
rear compartment means 24 of the rear housing when the front housing 14 1S
mated with the rear housing 12 and the circuit board 34 is disposed and
supported therebetween. The long and short contacts 38, 40 are mounted to and
extend upwardly from the front side 34A of the circuit board 34 so as to extend
into the front compartment means 32 of the front housing 14 when tne front
housing 14 is mated with the rear housing 12 and the circuit board 34 is disposed
and supported therebetween. The long and short contacts 38, 40 are arranged
in pairs thereof situated in spaced-apart substantially parallel first and second
rows in which the long contacts 38 of the first row are aligned with one another
and the short contacts 40 of the second row are aligned with one another but are
offset relative to the long contacts 38 of the first row. The intermediate contact
42 is mounted to the interior front side 20 of the ¢ircuit board 34 in the first row of
the long contacts 38 and extends therefrom into the front compartment means 32
of the front housing 14 with the long and short contacts 38, 40. The intermediate
contact 42 also extends from the first row of the long contacts 38 to the second
row of the short contacts 40.

More pérticularly, each of the long, short and intermediate contacts 38, 40,
42 has a generally hook-shaped configuration and substantially straight inner and
outer portions 38A and 388, 40A and 40B, 42A and 42B and a substantially
rounded or arcuate-shaped middie portion 38C, 40C, 42C rigidly interconnecting
the straight inner and outer portions. The straight inner portions 38A, 40A of the
long and short contacts 38, 40 extend generally upright from the circuit board 34.
The straight outer portions 38B, 408 of the long and short contacts 38, 40 extend
generally forwardly and downwardly at an acute angle relative to the inner
partions 38A, 40A and to the circuit board 34. The inner and middie portions 38A,
38C of the long contacts 38 of the first row are longer than the inner and middle
portions 40A, 40C of the short contacts 40 of the second row such that the middie
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portions 38C of the fong contacts 38 of the first row are disposed above but ofiset
from the middle portions 40C of the short contacts 40 of the second row.
Furthermore, the outer portions 38B of the long contacts 38 of the first row extend
toward the circuit board 34 at a steeper acute angle than the outer portions 40B
of the short contacts 40 of the second row such that the outer pbrtions 38B of the
long contacts 38 of the first row extend between the outer portions 40B of the
short contacts 40 of the second row. The outer portions 38B of the long contacts
38 of the first row have free ends 38D which protrude beyond adjacent free ends
40D of the outer portions 40B of the short contacts 40 of the second row.

The inner portion 42A of the intermediate contact 42 is attachd on the
circuit board 34 in the first row and extends in a non-paralle! orientation relative
to the long and short contacts 38, 40 of the first and second rows. More
particularly, the inner portion 42A of the intermediate contact 42 extends in an
upward and forward inclined orientation from the first row of the long contacts 38
to the second row of the short contacts 40, The inner portion 42A of the
intermediate contact 42 is disposed at a shallow acute angle relative to the long
contacts 38 of the first row and the short contacts 40 of the second row. The
intermediate contact 42 of the subassembly 16 of the enhanced jack assembly 10
replaces an end one of the long contacts 38 of the prior art jack assembly. The
intermediate contact 42 has a length substantially the same as the lengths of the
short contacts 40. The outer portion 42B of the intermediate contact 42 extends
generally forwardly and downwardly at an acute angle relative to its inner portion
42A and the circuit board 34. The middle and outer portions 42C, 42B of the
intermediate contact 42 are disposed in the second row and generally aligned
with the middle and outer portions 40C, 40B of the short contacts 40.

The contact array subassembly 16 also includes a contact seat structure
44 having a planar configuration and being disposed upright between the circuit
anrd 34 and the middle portions 40C of the short contacts 40 of the second row
and the middle portion 42C of the intermediate contact 42. Howsever, the seat
structure 44 has siots 44A recessed in an upper edge 44B thereof which receive |
the middle portions 40C of the short contacts 40 without the upper edge 44B
engaging the short contacts 40. The seat structure 44 has a raised land 44C
aligned with the middle portion 42C of the intermediate contact 42 which engages
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the intermediate contact 42 so as to restrict deflection of the inner portion 42A of

the intermediate contact 42 but aliow deflection of the outer portion 42B thereof.

It is thought that the present invention and its advantages will be

understood from the foregoing description and it will be apparent that various

5 changes may be made thereto without departing from the spirit and scope of the

invention or sacrificing all of its material advantages, the form hereinbefore
described being merely preferred or exemplary embodiment thereof. '
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The embodiments of the invention in which an exclusive property or

privilege is claimed are defined as follows:

1. A contact array subassembly for use in a modular jack assembly, said

subassembly comprising:

(a) a circuit board:

(b) a plurality of long and short contacts mounted to and extending from

said circuit board and being arranged in pairs of said long and short contacts

situated in spaced-apart substantially parallel first and second rows in which
said long contacts of said first row are aligned with one another and said short
contacts of said second row are aligned with one another but are offset relative
to said long contacts of said first row, each of said long and short contacts
having a substantially straight inner portion extending generally upright from
said circuit board, a substantially straight outer portion extending generally
forwardly and downwardly at an acute angle relative to said inner portion and
said circuit board and a substantially rounded middle portion rigidly
Interconnecting said straight inner and outer portions, said outer portions of said
long contacts of said first row having free ends which protrude beyond adjacent
free ends of said outer portions of said short contacts of said second row; and
(c) an intermediate contact mounted to said circuit board in said first row
and extending therefrom to said second row in a non-parallel orientation relative
to said long and short contacts and being disposed at a shallow acute angle
relative to said long contacts of said first row and said short contacts of said
second row, said intermediate contact having an inner portion mounted on said
circuit board in said first row and extending in an upward and forward inclined
orientation from said first row of said long contacts to said second row of said
short contacts, an outer portion extending generally forwardly and downwardly

at an acute angle relative to said inner portion and said circuit board and a
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substantially rounded middle portion rigidly interconnecting said inner and outer
portions, said middlie and outer portions of said intermediate contact being

disposed In said second row and generally aligned with said middle and outer

portions of said short contacts.

2. The subassembly as recited in claim 1, further comprising:

a seat structure disposed upright between said circuit board and said
Intermediate and short contacts but only engaging said intermediate contact so
as to restrict deflection of an inner portion of said intermediate contact
extending from said seat structure to said circuit board but allow deflection of

an outer portion of said intermediate contact extending beyond said seat

structure.

3. The subassembly as recited in claim 1, wherein each of said long, short

and intermediate contacts has a generally hook-shaped configuration.

4. The subassembly as recited in claim 1, wherein said inner and middie
portions of said long contacts of said first row are longer than said inner and
middle portions of said short contacts of said second row such that said middle
portions of said long contacts of said first row are disposed above but offset

from said middle portions of said short contacts of said second row.

5. The subassembly as recited in claim 3, wherein said outer portions of
said long contacts of said first row extend toward said circuit board at a steeper
acute angle than said outer portions of said short contacts of said second row
such that said outer portions of said long contacts of said first row extend

between said outer portions of said short contacts of said second row.

- 10 -
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6. The subassembly as recited in claim 1, further comprising:
a seat structure disposed upright between said circuit board and said

middle portions of said short contacts of said second row and said middle
portion of said intermediate contact but only engaged with said middle portion
of said intermediate contact so as to restrict deflection of said inner portion of

said intermediate contact but allow deflection of said outer portion thereof.

7. An enhanced modular jack assembly, comprising:

(a) a rear housing having a front opening, an interior front surface facing
toward and recessed rearwardly from said front opening, a rear cavity formed
between said front opening and said interior front surface, and rear

compartment means extending rearwardly of said interior front surface;

(b) a front housing having a rear opening, an interior rear surface facing
toward and recessed forwardly from said rear opening, a front cavity formed
between said rear opening and said interior rear surface, and front compartment
means extending forwardly of said interior rear surface, said front housing being
mateable with said rear housing such that said rear surface of said front
housing iIs disposed in a spaced relationship with said front surface of said rear
housing; and

(c)  a contact array subassembly including

(1) a circuit board having a generally flat shape and opposite front
and rear sides and adapted to fit between said front surface of
sald rear housing and said rear surface of said front housing with
said front housing mated with said rear housing;

(1) a plurality of terminals attached to and extending rearwardly from
said rear side of said circuit board so as to extend into said rear
compartment means of said rear housing with said front housing

Is mated with said rear housing and said circuit board disposed

therebetween:

11 -
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a plurality of long and short contacts mounted to and extending

upwardly from said upper side of said circuit board so as to extend

into said front compartment means of said front housing with said
front housing mated with said rear housing and said circuit board
disposed therebetween, said contacts being arranged in pairs of
long and short contacts situated in spaced-apart substantially
parallel first and second rows in which said long contacts of said
first row are aligned with one another and said short contacts of
said second row are aligned with one another but are offset
relative to said long contacts of said first row, each of said long
and short contacts having a substantially straight inner portion
extending generally upright from said circuit board, a substantially
straight outer portion extending generally forwardly and
downwardly at an acute angle relative to said inner portion and
sald circuit board and a substantially rounded middle portion rigidly
interconnecting said straight inner and outer portions, said outer
portions of said long contacts of said first row having free ends
which protrude beyond adjacent free ends of said outer portions
of said short contacts of said second row; and

an intermediate contact mounted to said front side ot said circuit
board In said first row of said long contacts, said intermediate
contact extending therefrom into said front compartment means
of said front housing to said second row of said short contacts in
a non-parallel orientation relative to said long and short contacts
and being disposed at a shallow acute angle relative to said long
contacts of said first row and said short contacts of said second
row, said intermediate contact having an inner portion mounted on
sald circuit board in said first row and extending in an upward and

forward inclined orientation from said first row of said long

- 12 -
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contacts to said second row of said short contacts, an outer
portion extending generally forwardly and downwardly at an acute
angle relative to said inner portion and said circuit board and a
substantially rounded middle portion rigidly interconnecting said
inner and outer portions, said middle and outer portions of said
intermediate contact being disposed in said second row and

generally aligned with said middle and outer portions of said short

contacts.

8. The assembly as recited in claim b, further comprising:

a seat structure disposed upright between said circuit board and said
intermediate and short contacts but only engaging said intermediate contact so
as to restrict deflection of an inner portion of said intermediate contact
extending from said seat structure to said circuit board but allow deflection of

an outer portion of said intermediate contact extending beyond said seat

structure.

9. The assembly as recited in claim b, wherein each of said long, short and

intermediate contacts has a generally hook-shaped configuration.

10. The assembly as recited in claim 5, wherein said inner and middie

portions of said long contacts of said first row are longer than said inner and
middle portions of said short contacts of said second row such that said middle

portions of said long contacts of said first row are disposed above but offset

from said middle portions of said short contacts of said second row.

11. The assembly as recited in claim 7, wherein said outer portions of said

long contacts of said first row extend toward said circuit board at a steeper

- 13 -
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acute angle than said outer portions of said short contacts of said second row
such that said outer portions of said long contacts of said first row extend

between said outer portions of said short contacts of said second row.

12. The subassembly as recited in claim 5, further comprising:

a seat structure disposed upright between said circuit board and said
middle portions of said short contacts of said second row and said middle
portion of said intermediate contact but only engaged with said middle portion
of said intermediate contact so as to restrict deflection of said inner portion of

sald intermediate contact but allow deflection of said outer portion thereof.

- 14 -
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