
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. In some instances, the terminal pins 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 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, there
exists a never-ending problem of noise or crosstalk between adjacent
terminals, particularly  in 



elongated  straight/parallel portions of the terminals. Various approaches
have been made to eliminate or reduce
-2-   



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 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 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          



-3-    include transversely inwardly bowed sections joining the
intermediate sections  and the tail portions of the terminals, with the
inwardly bowed portions 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
least 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.         



-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 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.      



Detailed Description of the Preferred Embodiment           Referring to the
drawings in greater detail, and first to Figures 1 and 2, the invention is
embodied in a modular jack type connector, generally designated 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 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 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  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.



Terminal module 16 is assembled into housing 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 



-7-    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 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
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 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              



may be the most prominent.   It can be seen that the capacitor filter
components are coupled between the curved base portions 42 of the pairs of
terminals 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.     



CLAIMS             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 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-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. In a modular jack type connector as set forth in claim
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,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.             



4.    A  modular  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; and           a plurality of
terminals (34a,34b) mountedon the housing means with spring beam contact
portions (40) extending in cantilever fashion within the plug-receiving
cavity, generally straight 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 megahertz of current through the terminal. 



-12-             7.    A  modular  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;          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 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.    


