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SPECIFICATION

MODULAR JACK TYPE CONNECTOR

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a modular jack
type connector having a terminal system to reduce
crosstalk.

Background of the Invention
' Generally, a modular jack type connector includes
"spring beam contacts" which protrude from a portion of the

~jack housing into a plug-receiving cavity of the housing,

the contacts or terminals usually being separated from each
other by molded portions of the housing. The terminals
include terminal portions, usually in the form of pins for
mating with the terminals of a complementary electrical
device. For\instance, the terminal pins may form solder
tails for insertion into holes in a printed circuit board
and for solder connection to circuit traces on the board
and/or in the holes. 1In some instances, thé terminal piné”
or solder tails are arranged in a single row, but in many
other instances the terminal pins or solder tails are-
arranged in two rows of an alternatingly staggered array.

The spring beam contacts pfotrude into the plug-receiving

cavity normally in a single row.

_ As is well known in this art, such modular jack
type connectors are qﬁite- small or miniaturized and,
consequently, the terminals are ‘very closely spaced.
Consequently, there exists a never-ending problem of noise
or crosstalk between adjacent terminals, particularly in
elongated straight/parallei portions of the terminals.
Various approaches have been made. to eliminate or reduce
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Fisel d of the Invention This invention generally rel agps2%D Ebe
art.of electrical connectors and, particularly, to a nodular jack type
connector having a termnal system t@- reduce crosstalk. Backgr ound
of the Invention General ly, a nodul ar jack type connector

I ncl udes "spring beam contacts” which protrude froma portion of the jack
housing into a plug-receiving cavity of the housing, the contacts or

term nal s usualthe berogstaikrnat sdchr @s epriovidimg bgrnundemm% o®® okhene
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filters, between the terminals and the ground plane.
Adding such additional components as ground planes to such
5 miniaturized connectors adds significantly to the costs of
the connectors.

The present invention is directed to solving
these problems by providing a unique terminal configuration
and/or array for reducing crosstalk between the terminals

0 of the jack without adding components such as ground planes
to the jack construction. -

Summary of the Invention
An object, therefore, of the invention is to

provide a new and improved modular jack type connector of
s the character described above.
In the exemplary embodiment of the invention, the
connector includes a dielectric housing means defining a
plug-receiving cavity open at one end of the housing. A
plurality of terminals are mounted'on the housing with
20 _ spring beam contact portions extending in cantilever
fashion in a single row within the plug-receiving cavity.
The contact portions extend from curved base portions fixed
in the housing. The terminals include tail portions
projecting from the housing in two rows generally parallel
2§ to the single row of contact portions, such that each pair
of adjacent terminals includes a tail portion in each row
thereof.
The invention contemplates that the terminals
include intermediate sections extending between the curved
30 base portions and the tail portions of the terminals, with
the intermediate sections of each pair of adjacent
terminals being substantially separated from each other in
a direction transversely of the rows. The terminals
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mating with the termnals of a conplenentary electrical devicea34281 EP

i nstance, the ternminal pins may formsolder tails for insertion into holes
in a printed circuit board and for sol der3eonnection to circuit traces on
the board and/or in the holes. In some instances, the term nal pins or

sol der tails are arranged in a single row, but in many other instances the
termnal pins or solder tails are arranged in two_rows of an alternatingly
staggered arr ajnclmde skransvensedyndasardyothonrd | festinespiodnidgitheg

cavhty 30[”a||lnE@fhéaiHﬁé*rﬁﬂbtlons and A%hbs walill kpostiond hisE arthe

consequent Ly, ERERIIsa §i5he e Loksraly” Hrnad) PESHIBHRe A1SF (ARRITS

exi sts a never eaicth Rg-hEwhirena qﬁlmésgeneralbyspattlbelvtenthdj roest

term”a'i’ particularly ff[] also is contemplated that the intermediate
sections of the terminals have predetermined lengths which
are based on a ratio of no parallel portions of terminals
greater than six millimeters for hundred megahertz of
current through the terminals.'

10 Another feature of the invention may include a
capacitor filter component coupled between the curved base
portions of at 1least one of the pairs of adjacent
terminals. .

Other objects, features and advantages of the
pi- invention will be apparent from the following detailed
description taken in connection with the accompanying draw-

ings.
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ehongated strai ght/parallel portions of the termnals. varioug3§ﬁﬁ}o§ghes
havé been nade to elimnate or reduce 4

Brief Description of the Drawings _
The features of this invention which are believed

to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and
the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the

in

accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:
FIGURE 1 is a perspective view of a modular'jack
10 type connector incorporating the concepts of the invention;
FIGURE 2 is an exploded perspective view of the
components of the connector;
FIGURE 3 is a perspective view of the terminal
module of the connector;

15 FIGURE 4 is a section taken generally along line
4-4 of Figure 3, showing one of the terminals in each pair
of adjacent terminals; and

FIGURE 5 is a section taken generally along line
5-5 of Figure 3, showing the other terminal in each pair
20 thereof.

-_
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thre crosstal k, such as providing ground planes on the jacks, aed-e8apEPng
filter conponents, such as capacitor filters, between the termnals and the
ground pl ane. Addi ng such additional conpesrents as ground planes to such

m niaturi zed connectors adds significantly to the costs of the connectors.
The present invention is directed to solving these problens by providing a
uni que term nal conflguratlon and/ or array for r educi ng crosstalk bet ween
the termnals ‘ > @f E . Found pl anes

to the jack CO”S”UCt i on. Ref@t‘f‘i&f@/t@‘ thféedhra‘ﬁ.ﬁhb'soﬁn greater detail, and
first to Figures 1 and 2, the invention is embodied in a
modular jack type connector, generally designated 10 in
5 Figure 1. As seen in Figure 2, in assembly, the connector
includes three main components, namely: a dielectric
housing'means,'generally designated 12; a shield, generally
designated 14; and a terminal module, generally designated

| 16.
10 Housing 12 is unitarily molded of dielectric
material such as plastic or the like in a generally cube-
shaped configuration to define a mating face 18 and a
mounting face 20. The housing defines a plug~-receiving
cavity, generally designated 22, extending inwardly from
15 mating face 18 for receiving a complementary jack plug as
is known in the art. The housing is adapted for mounting

to a printed circuit board (not shown), and one or more
integrally molded mountihg posts 24 project from mounting
face 20 for insertion into appropriate mounting holes in

20 the board.
Shield 14 is stamped and formed of sheet metal
material and, like housing 12, includes a mating face 26
and a mounting face 28. Actually, the mounting face is
formed by the edges of four side walls 30 of the shield.
25 The shield is generally box-shaped and is adapted to be
mounted over housing 12, such as in the direction of arrow
"A" (Fig. 2). One or more mounting feet 32 are stamped
integrally with one or more of side walls 30 and project
from edges 28 for insertion into appropriate holes in the
30 printed circuit board. The feet are soldered to
appropriate ground traces on the board and/or in the holes.
Terminal module 16 includes a plurality of
terminals, generally designated 34a and 34b, which are
insert molded into a dielectric terminal block 36.
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Anr object, therefore, of the invention is to provide a new andg3ops ovep
nmodul ar jack type connector of the character descri bed above. I n
t he exenpl ary enbodi nent of the inventiomg-the connector includes a

di el ectric housing neans defining a plug-receiving cavity open at one end
of the housing. A plurality of termnals are nounted on the housing with
spring beam contact portions extending in cantilever fashion in a single
row within the Tdrminslemodulecalét is Hssembledt iptot ikowsing edd fironthe

curved base pord{.onse {bxedel Qrlg hgus:{@q\ﬂo 2)'° 4 ddufe bOfnYIfobdbed -

portions proje |ng rom Rousi n general Iy par fo the
single row of<ﬁnu¢mt1@beri@nscagy§n Sﬁapfeﬁbﬁ b&PPlﬁg-adJacent termnal s

|nclqdes a tail portion iRefa@FRih§td ®ifde 3 in conjunction with Figures

5 1 and 2, each of terminals 34a and 34b include a spring

beam contact portion 40 which extends in cantilever fashion

in a single row within plug-receiving cavity 22 of the

housing. The spring beam contact portions extend from

curved base portions 42 located within the housing outside

10 - the plug-receiving cavity. Offset portions 43 of the

terminals are provided for loading purposes. Tail portions

44a and 44b for terminals 34a and 34b, respectively,

project from terminal block 36 and mounting face 20 of

housing 12 for insertion into holes in the printed circuit

15 board for solder connection to circuit traces on the board

and/or in the holes. Tail portions 44a and 44b are in two

rows dgenerally parallel to the single row of contact

portions 40 such that tail portions 44a are in one row and

tail portions 44b are in a second row. In other words,

20 each pair of adjacent terminals 34a and 34b includes a tail
portion in each row thereof.

Referring to Figures 4 and 5 in conjunction with

Figure 3, the invention contemplates that each terminal 34a

and 34b includes an intermediate section 46a and 46b,

25 respectively, which extend between curved base portions 42

and tail portions 44a and 44b, respectively. It can be

seen best in Figures 4 and 5 that the intermediate sections

are straight run generaily parallel to each other within

terminal block 36, but intermediate sections 46a of

30 terminals 34a are substantially separated from intermediate

sections 46b of terminals 34b in a direction transverse to

the single row of contact portions 40 and the two rows of

tail portions 44a and 44b. In other words, the

intermediate sections of each pair of adjacent terminals

-
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The invention contenplates that the term nals include internedgatgssegpi ons
extendi ng between the curved: base portions and the tail portions of the
termnals, with the intermedi ate secti ons=mf each pair of adjacent
term nals being substantially separated fromeach other in a direction
transversely of the rows. The termnal s

are substantially separated from each other in a direction

transversely of said rows. .

The invention further contemplates that terminals

'34a and 34b include transversely inwardly bowed sections

i

48a and 48b, respectively, joining intermediate sections
~ 46a and 46b, respectively, and tail portions 44a and 44b,
respectively. It can be seen clearly in Figures 4 and 5
that inwardly bowed sections 48a and 48b overlap each other
in a plane generally parallel to the single row of contact
10 portions 40 and the two rows of tail portions 44a and 44b.
Therefore, when imaging any pair of adjacent
terminals 34a and 34b, the length of the terminals between
curved base portions 42 and tail portions 44a and 44b
include substantially separated portions at intermediate
s sections 46a and 46b, and overlapping portions at inwardly
bowed sections 48a and 48b. It has been found that this
configuration and/or array of terminal sections
alternatingly along the entire row of terminals is very
effective to reduce noise or crosstalk in the modular jack.
20 By these configurations, significant lengths of parallel
sections between adjacent terminals are avoided. To that
end, the lengths of intermediate sections 46a and 46b
preferably should be predetermined to achieve maximum
reduction of crosstalk. For instance, in a standard
25 dimensioned modular jack, intermediate sections 46a and 46b
should have predetermined lengths based on a ratio of no
parallel portions of terminals greater than six millimeters

for hundred megahertz of current through the terminals.
Lastly, a feature of the invention which may be
30 added to the modular jack is the inclusion of a filter
component coupled between adjacent terminals. More
particularly, as seen in Figures 2 and 3, a capacitor
filter component 50 is coupled between each of the two
central pairs of terminals 34a and 34b wherein crosstalk
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- 3-- I nclude transversely i nwardly bowed sections joining the93-251 EP
‘internedi ate sections and the tail portions of the termnals, with the

i nwardly bowed portions overl appi ng each ot8rer in a plane generally

parallel to the rows. It also is contenplated that the

I nternmedi ate sections of the term nals have predeterm ned | engths, which are

based on 2.2 ugl 1 PRbaL|ebeE T Sl | o1 KR Sl B Shb ML e

Anot her feature capabitonveéilter cepponenttdcaze coupled between the curved
base portions 42 of the pairs of terminals above terminal
block 36 within housing cavity 38.

5 ' It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are tq be considered
in all respects as illustrative and not restrictive, and

10 the invention is not to be limited to the details given
herein.
\\
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capacitor filter conmponent coupled between the curved base por33o281oEPat
| east one of the pairs of adjacent term nals. O her objects,
features and advantages of the invention=®| be apparent _fromthe
fol | ow ng detailed description taken i n connection with the acconpanying

dr aw

i ngs.

in
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CLAIMS

1. In a modular jack type connector (10) which
includes

a dieiectric housing means (12) defining a plug-
receiving cavity (22) open at one end (18) of the housing
means, |

a plurality of terminals (34a,34b) mounted on the
housing means with spring beam contact portions (40)
extending in cantilever fashion in a single row within the
plug4receiving cavity, the contact portions extending from
curved base portions (42) located in the housing means, and
including tail portions (44a,44b) of the terminals

.projecting from the housing means in two rows generally

parallel to said single row such that each pair of adjacent
terminals includes a tail portion in each row thereof,

wherein the improvement comprises

said terminals (34a,34b) including intermediate
sections (46a,46b) extending between the curved base
portions (42) and the tail portions (44a,44b) of the
terminals with the intermediate sections of each said pair
of adjacent terminals being substantially separated from
each other in a direction transversely of said rows, and

said terminals including transversely inwardly
bowed sections (48a,48b) joining the intermediate sections
and the tail portions of the terminals with the inwardly
bowed sections overlapping each other in a plane generally
parallel to said rows. '
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-4-  Brief Description of. the Draw ngs The feat ur eg-Gisi MBS
I nvention which e novel are set forth with particularity
in the append- Jmﬂlﬂmmﬁﬂutll(MBentlon ~lo3gether with its objects and the
advant ages thereot, ‘may b& bdst” understood by reference to the follow ng
description taken in conjunction with the acconpanying draw ngs, in which

| i ke reference nunerals identify |like elenents in the figures and in which:
FIGURE 1 is a perspective.vi dw 8f madudauyl mackameqummmﬁ set forth

|ncorporat| ng §he AUGEPES Andifaidy Rt icApacitor filter component (50)
' coupled between the curved base portions (42) of at least
one of said pairs of adjacent terminals.

jn

3. In a modular jack type connector as set forth
in claim 1, wherein said intermediate sections (46a,46b)
have predetermined lengths based on a ratio of no parallel
portions of terminals greater than six millimeters for
hundred megahertz of current through the terminal.

/
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FI'GURE 2 is a e view of the conponents of BRessi Ep
connect or; a perspective view of the termnal nodule
of the connecto !" “ Himmjlgu E 4 is ajgection taken generally along
line 4-4 of Fig e of the terminals in each pair of adjacent

| termnals; and FIGURE 5-is a section taken generally along line
5-5 of Figure 3, show ng the other termnal in each pair thereof.
4. A modular jack type connector (10),
ICOmprising:

a dielectric housing means (12) defining a plug-
receiving cavity (22) open at one end (18) of the housing
5 means; and '
a plurality of terminals (34a,34b) mounted on thé
housing means with spring beam contact portions (40)
extending in cantilever fashion within the plug-receiving
cavity, generally straight sections (46a,46b) of the
1o terminals extending within the housing means in two spaced
rows toward an exterior face (20) of the housing means such
that each pair of adjacent terminals (34a,34b) includes a
straight section in each row thereof, and inwardly bowed
sections (48a,48b) of the terminals located near the
as exterior face of the housing means, the inwardly bowed
sections overlapping each other in a plane generally
parallel to said rows.

5. The modular jack type connector of claim 4,
including a capacitor filter component (50) coupled between
20 at least one of said pair of adjacent terminals (34a,34b).

6. The modular jack type connector of claim 4
wherein said straight sections (46a,46b)'have predetermined
lengths based on a ratio of no parallel portions of
terminals greater than six millimeters for hundred

25 megahertz of current through the terminal.
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Det ai | ed Descri ptiaon of the—Preferred; Enbodi nent ReP8ri25dg B t he
drawi ngs in greater detaﬁh

t to Figures 1 and 2, the invention is
enbodi ed in a nodul m‘m U@ \M‘ ¢t 882=general | y desi gnated 10 in
Figure 1. As seen i In assenbly, the connector includes three.
mai n conponents, nanely - a dielectric housing neans, generally
designated 12; a Sh'eld’79enerQAlymodular jack type connector (10),
comprising:

a dielectric housing means (12) defining a plug-
receiving cavity (22) open at one end (18) of the housing

means;

o

a plurality of terminals (34a,34b) mounted on the
housing means with spring beam contact portions (40)
extending in cantilever fashion in a single row within the
- plug-receiving cavity, the contact portions extending from
10 curved base portions (42) located'in the housing means, and
including generally straight sections of the terminals
extending from the base portions within the housing means
with the straight sections of each adjacent pair of
terminals being spaced from each other transversely of said
5 row; and

a capacitor filter component (50) coupled between
the base portions of at least one of said pairs of adjacent

terminals.
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designated 14; and a term nal nodule, generally designated 16.93-251 EP
Housing 12 is unitarily nolded of dielectric material such as plastic or
the like in a generally cube- shaped coni1|3gurat|on to define a mating face
18 and a nounting face 20. The housing defines a plug-receiving cavity,
general ly designated 22, extending inwardly frommating face 18 for
receiving a conplenentary jack plug as is known in the art. The housing is
adapted for m)pm'smdm a printed circuit board (not shovvn) and one or

nore integrall roject frommnounting face 20 for
i nsertion int oﬁg ' ' Abl{)l n the board. Shield 14
I s stanped and forned of sheet netal material and, -like housing 12,

includes a mating face 2% modular jack 'type connector (10) includes a

dielectric housing (12) having a plug-receiving cavity (22)

5 - open at one end (18) of the housing. A plurality of

terminals (34a,34b) are mounted on the housing, with spring

beam contact portions (40) extending in cantilever fashion

in a single row within the plug-receiving cavity. The

contact portions extend from curved base portions (42)

10 located in the housing. Tail portions (42a,42b) of the

terminals project from the housing in two rows generally

parallel to the single row of contact portions, such that

each pair of adjacent terminals includes a tail portion in

each row  thereof. The +terminals include straight

is intermediate sections (46a,46b) extending between the

curved base portions and the tail pbrtions, with the

intermediate sections of each pair of adjacent terminals

being substantially separated from each other in a

direction transversely of the rows. The terminals include

20 transversely inwardly bowed sections (48a,48b) joining the

intermediate sections and the tail portions, with the

inwardly bowed sections overlapping each other in a plane
generally parallel to the rows. .

E
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and a mounting face 28. Actually, the nounting face is fornmed by the edges
of four side walls 30 of the shield. The shield is generally box-shaped and
is adapted to be nounted over housing 12, such as in the direction of arrow
"A" (Fig. 2). One or nore nounting feet 32 are stanped integrally with one
or nore of side walls 30 and project fromedges 28 for insertion into
appropriate holes in the printed circuity bcard The feet are
soldered to appropriate ground traces on t he’board and/or in the hol es.
Terminal nodule 16 includes a plurality of terminals, generally designated
34a and 34b, which are insert nolded into a dielectric termnal block 36.

- This Shee
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Term nal nodule 16 is assenbled into housing 12 in the direction of arrow
"B" (Fig. 2), the nodule being located in an interior cavity 38 of the
housi ng. Referring to Figure 3 in conjunction with Figures

\
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1 and 2, each of terminals 34a and 34b include a spring beam cont act

portion 40 which extends in cantilever fashion in a single row within

pl ug-receiving cavity 22 of the housing. The spring beam contact portions
extend from curved base portions 42 |ocated within the housing outside the

pl ug-receiving cavity. O fset portions 43 of the termnals are provided

for | oading purposes. Tail portions 44a a?g,bflflls; for termnals 34a and 34b, -
respectively, project %rom t er m nal2®l ock -and nounting face 20 of

housi ng 12 for i nsert{8n— nt o hofes in the printed circuit board for sol der
connection to circuit traces gwfhe™gard afdhkor in the holes. Tail

portions 44a and 44b are in &R rows _ggner al I’;y.;; arallel to the single row

of contact portions 40 such|tNat™N#IdTB0RLT0ONS 4%__3re in one row and tail

0!"\'7'.’.
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each pair of adjacent terninals 34a.and 34b includes a tail: portlonﬁh@,gaﬁh

row t her eof-. : - Referring tio Figures 4 and'5 in conjunction wth '

F|gure 3, the invention contenplates that each ternminal 34a and 34b

i ncludes an internediate section 46a and 46b, respectivel y '
REBLACEMENT

between curved base portions 42 and taiy. portions 44a and
respectively. It can be seen best .in Flgures 4 and 5 that [ne
i ntermedi ate sections are straight run generally parallel
within termnal block 36, but internediate sections 46a o
are substantially separated fron1iqgﬂﬂnﬁggamggﬂections 46

SHEET“

two rows of tail portions
i nternedi ate sections of ea

Field of the Invention

'This invention generally relates to the art of
electrical connectors and, particularly, to a modulaf_jack
type connector having a terminal system fo_ reduce
crosstalk.

Background of the Invention o
Generally, a modular jack type connector includes
"spring beam contacts" which protrude from a portion of the
jack housing into a plug—receiving cavity of the housing,
the contacts or terminals usually being separated from each
other by molded portions of the housing. The terminals
include terminal portions, usually in the form of'pins for
mating with the terminals of a complementary electrical
device. For instance, the terminal pins may form solder
tails for insertion into holes in a printed circuit board
and for solder connection to circuit traces on the board
and/or in the holes. In some instances, the terminal pins
or solder tails are arranged in a single row, but in many _
other instances the term1na1 pins or solder tails~- are .
arranged in two rows of an alternatlngly staggered array.“-
" The spring beam contacts protrude into the plug-receiving
cavity normally in a single row.

' As is well known in this art, such modular jack
type connectors are quite small or miniaturized and,
consequently, the terminals are very closely spaced.
Consequently,lthere exists a never-ending problem of noise
or crosstalk between adjacent terminals, particularly ‘in
elongated straight/parallel Iportions of the terminals.
Various approaches have been made to eliminate or reduce
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-7-

are substantlally separated fron1each ot her- Ln a direction'
transversely of said rows. . : BT

the crosstalk, such as providing ground planes on the
jacks, and coupling filter components, such as capacitor
filters, between the terminals and the ground plane.
Adding such additional components as ground planes to such
miniaturized connectors adds 51gn1f1cantly to the costs of
the connectors. "~

The present lnventlon is directed to solving
these problems by providing a unique terminal configuration
and/or array for reducing crosstalk between the terminals
of the jack without adding components such as ground planes
to the jack construction.

Summary of the Invention
An object, therefore, of the invention is to

provide a new and improved modular jack type connector of
the character described above.

In the exemplary embodiment of the invention, the
connector includes a dielectric housing means defining a
plug-receiving cavity open at one end of the housing. A
plurality of terminals are mounted on the housing with
spring beam contact portions extending in cantilever
fashion in a single row within the plug-receiving cavity.
The contact portions extend from curved base portions fixed
in the housing. The terminals include tail portions
projecting from the housing in two rows generally parallel
to the single row of contact portions, such that each pair
of adjacent terminals includes a tail portion in each row
thereof.

The invention contemplates that the terminals
include intermediate sections extending between the curved
base portions ‘and the tail portions of the terminals, with
the intermediate sections of each pair of adjacent.
terminals being substantially separated from each other in
a direction transversely of the rows. The terminals

[REPLACEMENT SHEET
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The invention further contenplates that terninals 34a and 34b |nclude
transversely inwardly bowed sections 48a and 48b, respectively, joining

i nternedi ate sections 46a and 46b, respectively, and tail portions 44a and
44b, respectively. It can be seen clearly in Figures 4 and 5 that inwardly
bowed sections 48a and 48b overlap each other in a plane generally par al | el
to the single row of contact portions=38 and the two rows of tail portions

44a and 44b. Theref ore, when inmaging any pair of adjacent

term nals 34a and 34b the length of the term nals between curved base
portions 42 and ortlonsééﬁa‘and éﬁ |ncI de s§&stantiallx arated
portions atlﬁﬂ iP%ﬁﬁﬁﬁ aﬁf EPPag S RE Botfons at

i nwar dl y boméd!mdmas:e%&egtdmb anidt hbe b‘eehlfmm:tdm tofi sthe
confi gurati ojeraid{ad's, @ii@ytheo‘clnwa&'ﬁﬁ.y‘ Hwed FAHiRE overlapping
each other in a plane generally parallel to the rows.

It also is contemplated that the intermediate
sections of the terminals have predetermined lengths,which
are based on a ratio of no parallel portions of terminals
greater than six millimeters for hundred megahertz of
current through the terminals.

Another feature of the invention may include a
capacitor filter component coupled between the curved base
portions of at 1least one of the pairs of adjacent
terminals. '

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying draw-
ings.

REPLACEMENT SHEET
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aIternatlneg along the entire rom1of tern1na|s Is very effective ta reduce
noi se or crosstalk in the nodul ar jack. By these configurations,

signi ficant l'engths of parallel.sections between adjacent terninals are
avoi ded. To that end, the lengths of internediate secti-ons 46a and 46b
preferably should be predeternined to achi eve maxi mum reduction of

crosst al k. For instance, in a standard: dinensioned nodul ar jack,

i ntermedi at e sections 46a and 46b shoul d have predet erni ned | engt hs based
on a ratio of no paraIIeI portlons of term nals greater than six -
mllimeters fo egcHR t = awangehr ough the term nal s.

Lasi Ihy a }‘eature of theThQVféEﬁxﬁ‘ésV"BE%i@ﬁnI%n%QQﬁdwﬁfbﬁ he-e"BEYL &Fed ack
|1 S e inclusi

termnals. \BPoBEporel are Fethgocts with Befhiculat TRy 1 TheCahhend,

ed claims. The invention, together with its objects and
the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals

identify like elements in the figures and in which:

FIGURE 1 is a perspective view of a modular jack

. type connector incorporating the concepts of the invention;

FIGURE 2 is an exploded perspective view of the
components of the connector; '

FIGURE 3 is a perspective view of the terminal
module of the connector;

FIGURE 4 is a section taken generally along line
4-4 of Figure 3, showing one of the terminals in each pair
of adjacent terminals; and

FIGURE 5 is a section taken generally along line
5-5 of Figure 3, showing the other terminal in each pair
thereof.
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fllter conponent 50 is coupled betmeen ‘each of the t wo central palrs of
tern1na|s ‘34a-and 34b. wherein crosstalk .

-

'5--.__.__;,

Detailed Description of the Preferred Embodiment = =~

Referring to the drawings in greater detail, and
first to Flgures 1 and 2, the invention is embodied in a
modular jack type connector, generally de51gnated 10 in
Figure 1. As seen in Figure 2, in assembly, the connector
includes three main components, namely:' a dielectric
housing means, generally designated 12; a shield, generally
designated 14; and a terminal module, generally designated
16. |

Housing 12 is unifarily' molded of dielectric
material such as plastic or the like in a generally cube-
shaped configuration to deline a mating face 18 and a
mounting face 20. The housing defines a plug-receiving
cavity, generally designated 22, extending inwardly from
mating face 18 for receiving a complementary jack plug as
is known in the art. The housing is adapted for mounting
to a printed circuit board (not shown), and one or more
integrally molded mounting posts 24 project from mounting
face 20 for insertion into appropriate mounting holes in
the board. '

Shield 14 is stamped and formed of sheet metal
material and, like housing 12, includes a mating face 26
and a mounting face 28. Actually, the mounting face is
formed by the edges of four side walls 30 of the shield.
The shield is generally box-shaped and is adapted to be
mounted over housing 12, such as in the direction of arrow
"A®" (Fig. 2). One or more mounting feet 32 are stamped
integrally with one or more of side walls 30 and project
from edges 28 for insertion into appropriate holes in the
printed circuit Dboard. The feet are soldered ¢to
appropriate ground traces on the board and/or in the holes.

Terminal module 16 includes a plurality of
terminals, generally designated 34a and 34b, which are
insert molded into a dielectric terminal block 36.



may be the nost prominent. - It can be Seen:that t he capacitof filter .
conponents are coupled between the curved base portions 42 of the. pairs of
term‘'nal s above terminal block 36 within housing cavity 38. ' I t
wi || be understood that the invention nmay be enbodied in other specific
forms without departing-fromthe spirit or central characteristics thereof.
-The present exanpl es and enbodi nents, +éerefore, are to be considered in .
all respects as illustrative and not restriCtive, and the invention-is not
to be limted to the details given herein.
Terminal module 16 is assembled into hou51ng 12 in the
direction of arrow "B" (Fig. 2), the module being located .
in an interior cavity 38 of the housing. '
Referring to Figure 3 in conjunction with Figures
1 and 2, each of terminals 34a and 34b include a spring
beam contact portion 40 which extends in cantilever fashion
in a single row within plug-receiving cavity 22 of the
housing. The spring beam contact portions extend from
' curved base portions 42 located within the housing outside
the plug-receiving cavity. Offset portions 43 of the
terminals are provided for loading purposes. Tail portions
44a and 44b for terminals 34a and 34b, respectively,
project from terminal block 36 and mounting face 20 of
housing 12 for insertion into holes in the printed circuit
board for solder connection to circuit traces on the board
and/or in the holes. Tail portions 44a and 44b are in two
rows generally parallel to the single row of contact
portions 40 such that tail portions 44a are in one row and
tail portions 44b are in a second row. In other words,
each pair of adjacent terminals 34a and 34b includes a tail
portion in each row thereof. _
Referring to Figures 4 and 5 in conjunction with
Figure 3, the invention contemplates that each terminal 34a
and 34b includes an intermediate section 46a and 46b,
respectively, which extend between curved base portions 42
and tail portions 44a and 44b, respectively. It can be
seen best in Figures 4 and 5 that the intermediate sections
are straight run generally parallel to each other within
terminal block 36, but intermediate sections 46a of
terminals 34a are substantially separated from intermediate
sections 46b of terminals 34b in a direction transverse to
the single row of contact portions 40 and the two rows of
tail portions 44a and 44b. In other words, the
intermediate sections of each pair of adjacent terminals
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CLAI M5 1. In a nodul ar jack type connector (10) whi ch includes; B
a dlelectrlc housi ng means (12) deflnlng a plug- ' o

. are substantially separated from each other in a direction
transversely of said rows. '
The invention further contemplates that terminals
34a and 34b include transversely inwafdly bowed sections
48a and 48b, respectively, joining intermediate sections
46a and 46b, respectively, and tail portions 44a and 44b,
respectively. It can be seen clearly in Figures 4 and 5
that inwardly bowed sections 48a and 48b overlap each other
in a plane generally parallel to the single row of contact
portions 40 and the two rows of tail portions 44a and 44b.
Therefore, when imaging any pair of adjacent
termxnals 34a and 34b, the length of the termlnals between
curved base portions 42 and tail portions 44a and 44b
include substantially separated portions at intermediate
sections 46a and 46b, and overlapping portions at inwardly
bowed sections 48a and 48b. It has been found that this
configuration and/or array of terminal sections
alternatingly along the entire row of terminals is very
effective to reduce noise or crosstalk in the modular jack.
By these configurations, significant lengths of parallel
sections between adjacent terminals are avoided. To that
end, the lengths of intermediate sections 46a and 46b
preferably should be predetermined to achieve maximum
reduction of crosstalk. For instance, in a standard
dimensioned modular jack, intermediate sections 46a and 46b
should have predetermined lengths based on a ratio of no
parallel portions of terminals greater than six millimeters
for hundred megahertz of current through the terminals.
Lastly, a feature of the invention which may be
added to the modular jack is the inclusion of a filter
— component coupled between adjacent terminals. More
particularly, as seen in Figures 2 and 3, a capacitor
filter component 50 is coupled between each of the two
central pairs of terminals 34a and 34b wherein crosstalk
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receiving cavity (22) open at one ‘end (18)'of t he hoUsing nmeans,

- a plurality of term nals (34a, 34b) nounted on the housing neans wth

spring beam contact portions  (40) extending in cantilever fashion in a

- sihgle rowwithin the plug-receiving cavity, the contact portions extending
from curved base portions (42) |ocated |thhe housi ng nmeans, and i ncl udi ng

tail portlons (44a, 44b) of the termhals projecting fronlthe housi ng

means in-two rows generally parallel to said single row such that each pair

~of adjacent terninals includes a tail portion in each row thereof,

wherein the i npgpayengant tﬁ@”ﬁi&s&esiromlnent. sajl Eﬁﬁmﬁé’ﬂ Seés4andtb)the

I ncl udi ng i nterrre | atgﬂgeﬁ#eoﬁn%qo b)a gzégga ete\gegghetggrvec&uved

base portions 42 of the pairs of_termlnals above terminal
block 36 within housing cavity 38.

' It will be understood that the invention may be
embodied in other specific forms without departing—from'the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.

. base portlons

w

~——g
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terminals with the intermedi ate sections of each said pair of adjacent
ng substantially separated fromeach other in a direction

term nal s bei

. transversely of said rows, and @ - sai d t er m-fals—ncluding

transversely

sections and the tail portions of thetermnals with

sections over

housing means with spring beam contact portions (40).

i nwardly bowed sections-(48a, 48b) joininﬂ t he internediate

| appi ng each other in a plane general ly

CLATIMS .

1. In a modular jack type connector (10) which
includes : _
. a dielectric housing means (12) defining a'plug-
receiving cavity (22) open at one end (18) of the housing
neans, _ .
a plurality of terminals (34a,34b) mounted on the

extending in cantilever fashion in a single row within the

WL RGP URLE

d
rows.

plug-receiving cavity, the contact portions extending from .

curved base portions (42) located in the housing means, and
including tail portions (44a,44b) of the terminals
projecting from the housing means in two rows generally
parallel to said single row such that each pair of adjacent
terminals includes a tail portion in each row thereof,

wherein the improvement comprises

said terminals (34a,34b) including intermediate
sections (46a,46b) extending between the curved base
portions (42) and the tail portions (44a,44b) of the
terminals with the intermediate sections of each said pair
of adjacent terminals being substantially separated from
each other in a direction transversely of said rows, and

said terminals including transversely inwardly
bowed sections (48a,48b) joining the intermediate sections
and the tail portions of the terminals with the inwardly
bowed sections overlapping each other in a plane generally
parallel to said rows.




- -10- . 2. 1n a nodul ar jack type connector as set fort hin cl aj m_

1, including a capacitor filter conmponent (50). cOUpIed : curved
base ‘portions (42) of at |east one of said pai adj acent nal s.

3. In a nodular jack type connector as set forth \“‘“‘“\\ ‘\“““Tm n said
[ nterrredl ate sections (46a, 46b) “m“\

2. In a modular jack type connector as set forth
in clain 1, including-' a capacitor filter component  (50)
coupled between the curved base portions (42) of at least
one of said pairs of adjacent terminals.

3. In a modular jack type connector as set_ forth
in claim 1, wherein said intermediate sections (46a,46Db)
have predetermined lengths based on a ratio of no parallel
portions of terminals greater than six millimeters for
hundred megahertz of current through the terminal.
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have predeterninedllengths based on a ratio ofjnofpafallel portions of
termnals greater -than six n1II|neters for hundred negahertz of cur t

t hfough the ternina

A LY

4. A mwmodular Jjack type _conhector (10),
comprising: ' _

a dielectric housing means (12) defining a plug-
recelv1ng cavity (22) open at one end (18) of the housing
means; and

a plurality of terminals (34a,34b) mounted .on the
housing means with spring beam contact portions (40)
extending in cantilever fashion within the plug-receiving
cavity, generally stfaight sections (46a,46b) of the
terminals extending within the housing means in two spaced
rows toward an exterior face (20) of the housing means such
that each pair of adjacent terminals (34a,34b) includes a
straight section in each row thereof, and inwardly bowed
sections (48a,48b) of the terminals located near the
exterior face of the housing means, the inwardly bowed
sections overlapping each other in a plane generally
parallel to said rows.

5. The modular jack type connector of claim 4,
including a capacitor filter component (50) coupled between
at least one of said pair of adjacent terminals (34a,34b).

6. The modular jack type connector of claim 4
wherein said straight sections (46a,46b) have predetermined
lengths based on a ratio of no parallel portions of
terminals greater than six millimeters for hundred
megaherfz of current through the terminal.
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4. A nodul ar Jack type connect or (10) conpr|5|ng ',' a

~dielectric housing neans (12) defini ng a pI ug- J_eceL_\u_ng_eaA/-i-Ly—(—Z—Z) open

at one end (18)- of the housing neans; ural it

termnal s (34a, 34b) nountedon the hou3| ng nmeans mllm IiL cont act
portions (40) extending in cantilever fashion wi ei vi ng
cavity, generally straight sections (46 746b) of the® tern1na|s ext endi ng

wi thin the housing neans in tw spaced rows toward an exterior face (20) of
t he- housi ng nmeans such that each pair of adjacent term nals (34a, 34b) "

includes a straight sectjon iy eagdadiaw t NRIAO! eyl | dewiednsrbovae),
sections (48a, 48b), of the term naI s located near the
compris
a dielectric housing means (12) defining a plug-
'receiving cavity (22) open at one end (18) of the housing
means; |
a plurality of terminals (34a,34b) mounted on the
housing means with spring beam contact portions (40)
extending in cantilever fashion in a single row within the
plug-rece:.v:.ng cavity, the contact portions extending from
curved base portions (42) located in the housing means, and
including generally straight sections of the terminals
extending from the base portions within the housing means
with the straight sections of each adjacent pair of
terminals being spaced from each other transversely of said
row; and
a capacitor filter component (50) coupled between
the base portions of at least one of said pairs of adjacent
terminals.
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‘exterior face of the housi ng means, the I nwardly bowed sections

overl apping each- other 'in a plane generally parallel to said rows.

5: The nodul ar jack type connector of claim4, including a capacitor. filter
conponent .(50) coupl ed between at | east one of said pair of adjacent

term nal s (34a, 34b). . 6. The nodul ar jack type connectaor of.
claim4 wherein said strai ght sections1846a, 46b) have predeterm ned | engths
based on a ratio of no parallel portions of termnals greater than si x
mllinmeters for hundred megahertz of current through the termnal.

STRACT
MODULAR JACK TYPE CONNECTOR

A modular jaék type connector (10) includes a
dielectric housing (12) having a plug-receiving cavity (22)
open at one end (18) of the housing. A plurality of
terminals (34a,34b) are mounted on the housing, with spring
beam contact portions (40) extending in cantilever fashion |
in a single row within the plug-receiving cavity. The
contact portions extend from curved base portions (42)
located in the housing. Tail portions (42a,42b) of the
terminals project from the housing in two rows generally
parallel to the single row of contact portions, such that
each pair of adjacent terminals includes a tail portion in
each row thereof. The terminals include straight
intermediate sections (46a,46b) extending between the
curved base portions and the tail portions, with the
intermediate sections of each pair of adjacent terminals
being substantially separated from each other in a
direction transversely of the rows. The terminals include
transversely inwardly bowed sections (48a,48b) joining the
intermediate sections and the tail portions, with the
inwardly bowed sections overlapping each other in a plane
generally parallel to the rows. |

FIGQ 1 L4
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7. - A nodul ar _j_.a__c:k' ‘_t':_y.pe cdnne_ct'or - (210), conprising: .

1/3
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a dielectric housing nmeans (12) defining a plug- receiving cavity (22) open
at one end (18) of the hou5|ng neans; a plurality of termnals.
(34a, 34b) nounted on the housing nmeans with spring beam contact portlons
(40) extending in cantilever fashion in a single rowwthin the '
pl ug-receiving cavity, the contact portlonszzﬁtendlng from curved base
portions (42) located in the housing neans d including generally.
strai ght sections of the termnals extendi ng fromthe base portions wthin
' | ' each adj acent pair of
of sad row, \and
“base por ons of at

e




termnals.
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