
;hie3eLVLS|(6T:@%1 5 JAN 2003 ' 1 MODULAR JACK WITH FLEXIBLE SHORTING
STRUCTURE Back~rouad of the Iaveatioa 1. Field of the Iaveation: The
present invention relates to electrical connectors and more particularly to
modular jacks with shorting bars. 5 2. Brief Descriptioa of Earlier
Developmeats: Many electronic devices are designed to accept one or more
plugs. Having integrated circuits to enhance the flexibility or the
capability of the device. Such modules may be susceptible to damage from
electrostatic discharges 10 experienced in handling. Such electrostatic
discharges may result in damage to the integrated circuit. The use of
shorting bars in modular jacks to prevent such discharges is known in the
art. There is, however, a need for a shorting strl.:cture which allows two
or more shorting circuits to be used on the 15 same jack. 'hhere is also a
need for such a shorting structure that can be used to modify an already
existing jack. Sumaar9 of the Inveatioa The present invention is a modular
jack assembly which includes an outer insulative housing having top and
bottom walls and opposed 20 lateral walls. The housing has an interior
section and also having first and second open ends. In the interior section
there is an interior medial wall extending from the bottom wall toward the
top wall having an upper terminal edge in spaced relation from the upper
wall. A plurality of spaced vertical interior medial wall extensions extend
upwardly from said 25 upper edge to form a plurality of contact receiving
recesses. Each of these recesses is interposed between adjacent interior
medial wall extensions. i~w~~~~~o na~'re'a   1 5 JAN 2003 2 There is also a
flexible shorting bar having a first longitudinal insulative strip and a
second longitudinal insulative strip. A plurality of insulative spaced
parallel transverse strips is interposed between the first and second
longitudinal strips forming a plurality of transverse openings 5 between
the first and second longitudinal strip. The shorting bar also includes at
least one conductive trace having a pair of transverse conductive legs and
connecting longitudinal section. Each of the transverse conductive legs in
this pair is superimposed over a separate one of the transverse strips, and
the longitudinal conductive section is 10 superimposed over one of the
longitudinal strips. This flexible shorting means is superimposed over the
medial interior wall of the housing such that the transverse strips are
each positioned in a separate one of said contact receiving recesses. The
modular jack also includes a first plurality of generally parallel
conductive contacts first extending generally 15 from adjacent the bottom
wall of the insulative housing across the second end of the housing to the
top wall and then generally horizontally toward the first end of the
housing. The conductive contacts then extend obliquely toward the second
end of the housing such that each of said conductive contacts is positioned
in one of said contact receiving recesses 20 on the interior medial wall.
Brief Description of the Drawings The present invention is further
described with reference to the accompanying drawings in which: 



Fig. 1 is a modular gang jack representing a preferred embodiment 25 of the
present invention; Fig. 2 is a top plan view of the modular gang jack shown
in Fig. 1; Fig. 3 is an end view of the modular gang jack shown in Fig. I;
1 5 JAN 2003 3 Fig. 4 is an enlarged view of the area in circle 4 in Fig.
2; Fig. 5 is a cross section through 5 - 5 in Fig. 4; Fig. 6 is a top plan
view of a flexible circuit shorting bar used in the modular j ack shown in
Fig. 1; 5 Fig. 7 is a bottom plan view of the flexible circuit shorting bar
shown in Fig. 6; Fig. 8a and 8b are cross sectional views through 8 - 8 in
Fig. 1 shown respectively with and without rear insulative inserts; and
Fig. 9 is a back view from 9 - 9 in Fig. 8 showing the positioning of 10
the flexible circuit shorting bar. Detailed Description of the Preferred
Embodiments Referring to Figs. 1-5, the modular jack of the present
invention includes an insulative housing shown generally at numeral 10.
This 15 housing includes a lower horizontal longitudinal wall 12 and an
upper horizontal longitudinal wall 14. The housing also includes end
lateral walls 16 and 18 as well as a plurality of intermediate lateral
walls as at 20. Adjacent lateral walls as at 18 and 20 form plug receiving
cavities as at 22. Each of these plug receiving cavities has a front open
end 24 and a 20 rear end 26. In each plug receiving cavity there is a
medial wall 28 and steps as at 30 to form a key structure. The modular jack
also includes mounting pins as at 32 and conductive terminals as at 34 and
36. The modular jack also includes a metallic shield shown generally at
numeral 38. The metallic shield includes a first lateral member shown
generally at 25 4D which has a horizontal wall 42 which is superimposed
over upper horizontal wall 14 of the insulated housing. The first lateral
portion 44 also includes a rear vertical wall 43 superimposed over rear end
26 and a   y r SAN 2DD3 4 lateral vertical wall 44 which is superimposed
over lateral wall 16 of the insulated housing and lateral vertical wall 46
which is superimposed over lateral wall 18 of the insulated housing. The
first lateral member of the shield has a front peripheral edge 48, and
rearwardly spaced from this 5 edge there is a peripheral step 50. At spaced
peripheral intervals there are additional deeper recesses, 52, 54, 56, 58,
60 and 62. Each of those recesses has an engagement aperture as at aperture
64 in recess 60. The first lateral member of the shield also includes
grounding pins such as pin 66. The shield also includes a second vertical
member which is 



10 shown generally at numeral 70. This second vertical member of the shield
is engaged to the first lateral member of the shield by a system clips
which is explained as follows. There are a number of first recess engaging
clips shown generally at numeral 72. Each of these recess engaging clips
includes a rearward 15 extension 74, a downward oblique section 76 and a
pair of rearwardly extending legs 78 and 80 which have) respectively)
rearward outwardly extending projections 82 and 84. These legs pass through
recess apertures as at aperture 64 and the projections 82 and 84 grasp the
edges of the apertures. Outwardly adjacent each of the recess engaging 20
clips there are a pair of generally horizontal tabs as at 86 and 88.
Referring particularly to Fig. 5, it will be seen that each of these tabs
has an upwardly and rearwardly curved section 90 and then a downwardly and
rearwardly curved section 92 which abuts the first lateral section 40 of
the shield. As is further explained in U.S. Patent No. 25 5,788,538, the
contents of which are incorporated herein by refe~e~~e, Outwardly adjacent
the horizontal tabs as at 86 and 88 there are a pair of generally vertical
tabs (not shown) may be employed. These sets of tabs   1 ~ J ~N'~043 5 may
be used at spaced intervals along the peripheral edge 48 of the first
member to effectively seal the modular jack from EMI. The use of multiple
tabs also serves to effectively ground the shield and the modular jack. 5
It will be seen that the front section 70 of the shield is also engaged to
the lower longitudinal wall 12 by means of lower horizontal clips as at
clips (not shown) which is disclosed in U.S. Patent No. 5,788,538. As is
also further disclosed in U.S. Patent No. 5,788,538, it will be appreciated
that the modular jack is engaged with a panel (not shown) that the second
10 horizontal clips as at 86 will be flexed by the lower edge of the panel
from the relaxed position. It will also be appreciated that the generally
vertical tabs as at 94 will engage the rear side of a panel to firmly
engage the panel and allow for effective shielding of the modular jack.
Refers ing to Ii'ig. 6 and 7, the flexible shorting bar used in the 15
modular jack of the present invention is shown generally at numeral 100.
This flexible shorting bar includes a single polymeric membrane which has
transverse strip 101 - 108 and a front longitudinal strip 110 and 112.
Preferably the material of this strip is a polyimide, or a polyester
material, having a thickness of about .001 in. Superimposed on this
membrane 20 there is a first U-shaped conductive trace 114 which includes a
pair of transverse legs 116 and 118 and a longitudinal leg 120 connecting
the transverse legs. Transverse leg 116 is superimposed on transverse strip
102 and transverse leg 118 is superimposed on transverse strip 115. The
longitudinal leg 120 is superimposed on the front longitudinal strip 110.
25 Preferably this trace is comprised of about 1 ounce of copper, The
flex~~~~ shorting bar 100 also includes a second conductive trace 122
comprised of a transverse leg 124 superimposed on transverse strip 101 and
i ~ JAN Q003 s transverse leg 126 superimposed on transverse strip 104 with
a longitudinal leg 128 superimposed on the rear longitudinal strip 112
connecting the transverse legs. Between the transverse strips there are
apertures 131 - 137 the function of which is explained below. On the 5
bottom side of the front longitudinal strip 110 there is a front adhesive
backing 138. On the bottom side of the rear longitudinal strip 112 there is
a rear adhesive backing 140. 



Referring to Figs. 8 and 9, on the opposed sides of each port there are
lateral walls 142 and 144 which form with the upper and lower walls 10 and
interior section 146. The interior section has a front open end 148 and a
rear open end 150. In this interior section an interior medial wall 152
similar to wall 22 extends upwardly from the lower wall. This interior
medial wall has an upper terminal edge 154 from which lateral extensions
156 and 158 protrude. Between the lateral extensions 156 and 158 there 15
are a plurality of medial wall extensions 161 - 167. Between these medial
extensions 161 - 167 eight contact receiving recesses 1 - 8 are formed.
Covering the rear open end of the housing there is an insulative insert
168. This insulative insert includes a vertical base section 170 and a
horizontal section 172 which projects into the interior section 146 of the
20 housing. The insulative insert 168 also supports eight contacts as at
contact 174. Each of these contacts extends upwardly from the base of the
insert in vertical section 176 and then forward in a horizontal section 180
to the forward terminal end of horizontal projection 172. From this point
they each extend downwardly and rearwardly in an oblique section 25 178 and
come to rest in one of the recesses 1 - 8 which, as is conventional each
contact being received in a single recess.   1 5 JAN 2Q03 7 Referring again
to Fig. 6 as well as to Figs. 8 and 9, it will be appreciated that the
contact in recess 1 will be superimposed on transverse leg 124 of
conductive trace 122 and the contact in recess 4 will be superimposed on
transverse leg 126 of conductive trace 122 so that 5 there will be a short
between contact pairs 1 and 4. It will also be seen that contact 2 will be
superimposed on transverse leg 116 of conductive trace 114 while contact 5
will be superimposed in recess 5 on transverse leg 118 of the same
conductive trace so that contact 2 - 5 will be shorted. Referring
particularly to Fig. 8b when a plug shown generally at 10 numeral 182 is
inserted the oblique sections of the contacts as at section 180 will be
flexed upwardly from the recesses to remove these shorts. Thus the jack is
only shorted when the plug has not been inserted. It will be appreciated
that the modular jack of the present invention has the following
advantages: 15 A flex circuit is used to create the desired shorts. 



No modification to the modular jack connector is required. Applying the
flex to the existing housing prior to the insert sub-assembly creates the
desired shorts. The flex circuit is dropped over the internal housing webs
and held 20 in place by way of pressure sensitive adhesive applied to the
back of the flex. The webs along with the square holes punched into the
flex provide proper alignment between the connector leads and the
metallized traces of the flex. One flex circuit design can accommodate
various short circuits as 25 required, Only the art work needs to be
altered for the different shorting requirements.   1 5 J AN ~flfl3 s While
the present invention has been described in connection with the preferred
embodiments of the various figures, it is to be understood that other
similar embodiments may be used or modifications and additions may be made
to the described embodiment for performing the 5 same function of the
present invention without deviating therefrom. Therefore, the present
invention should not be limited to any single embodiment, but rather
construed in breadth and scope in accordance with the recitation of the
appended claims.   1 5 J AI~ 2D03 



9 Claims WHAT IS CLAIMED IS: 1. A modular jack assembly comprising: (a) an
outer insulative housing having top and bottom walls and 5 opposed lateral
walls forming an interior section and first and second ends and there being
an interior medial wall extending from the bottom wall toward the top wall
having an upper terminal edge in spaced relation from the upper wall and a
plurality of spaced vertical interior medial wall 10 extensions extending
upwardly from said upper edge to form a plurality of contact receiving
recesses each of which recesses is interposed between adjacent interior
medial wall extensions; (b) a flexible shorting means having a first
longitudinal insulative 15 strip and a second longitudinal insulative strip
with a plurality of insulative spaced parallel transverse strips interposed
between said first and second longitudinal strips forming a plurality of
transverse openings between said first and second longitudinal strip and a
conductive means having 20 a pair of transverse conductive legs each of
which pair of transverse conductive legs is superimposed over a separate
one of said transverse strips and a longitudinal conductive section is
superimposed over one of the longitudinal strips and connecting said pair
of transverse conductive legs, and 25 said flexible shorting means is
superimposed over the medial interior wall such that the transverse strips
are each positioned in a separate one of said contact receiving recesses
1 5 JAN Z003 10 on the interior medial wall of the outer insulative
housing; and (c) a plurality of generally parallel conductive contacts
first extending generally from adjacent the bottom wall of the 5 insulative
housing across the second end of the housing to the top wall and then
generally horizontally toward the first end of the housing and then
obliquely toward the second end of the housing such that each of said
conductive contacts is positioned in one of said contact receiving recesses
on the 10 interior medial wall.of the outer insulative housing. 2. The
modular jack assembly of claim 1 wherein the transverse leg of the
connecting means is superimposed over the first longitudinal strip of the
flexible shorting means. 15 3. The modular jack assembly of claim 2 wherein
the conductive means on the flexible shorting means is a first conductive
means and there is a second conductive means having a pair of conductive
transverse legs each of which pair is superimposed over a separate one of
said 



20 transverse strips not occupied by said first conductive means and there
is a conductive longitudinal strip superimposed over one of the
longitudinal strips of the flexible shorting means. 4. The modular jack
assembly of claim 3 wherein the longitudinal strip 25 of the second
conductive means is superimposed over the second longitudinal strip of the
flexible shorting means.   ~ 5 (l AN 1003 11 5. The modular jack assembly
of claim 2 wherein the first side of the insulative housing is a front
side. 6. The modular jack assembly of claim 2 wherein the first side of the
5 insulative jack housing is the rear side. 7. The modular jack assembly of
claim 4 wherein the first side of the insulative jack housing is the rear
side. 10 8. The modular jack assembly of claim 5 wherein there are
conductive contacts l, 2, 3, 4, 5, 6, 7 and 8 which are positioned
respectively in contact receiving recesses 1, 2, 3, 4, 5, 6, 7 and 8 and
the transverse legs of the first conductive means are superimposed over the
flexible insulative strips in recesses 2 and 5. 15 9. The modular jack
assembly of claim 8 wherein transverse legs of the transverse legs of the
second conductive means are superimposed over the flexible insulative
strips in recesses 1 and 4. 20 10. The modular jack assembly of claim 6
wherein there are conductive contacts 1, 2, 3, 4, 5, 6, 7 and 8 which are
positioned respectively in contact receiving recesses 1, 2, 3, 4, 5, 6, 7
and 8 and the transverse legs of the first conductive means are
superimposed over the flexible insulative strips in recesses 1 and 4. 25
11. The modular jack assembly of claim 7 wherein there are conductive
contacts 1) 2, 3, 4, 5, 6, 7 and 8 which are positioned respectively in   1
~ J AN 2003 12 contact receiving recesses 1, 2, 3, 4, 5, 6, 7 and 8 and the
transverse legs of the first conductive means are superimposed over the
flexible insulative strips in recesses 1 and 4. 5 12. The modulax jack
assembly of claim 5 wherein a single contact receiving recess is interposed
between the recesses in which the pair of transverse legs in the first
conductive means are positioned. 13. The modular jack assembly of claim 12
wherein one of the 10 transverse legs in the second conductive means is
positioned in the single 



contact receiving recess interposed between the recesses in which the pair
of transverse legs in the first conductive means ar a positioned. 14. The
modular jack assembly of claim 1 wherein the first and second 15
longitudinal strips and the transverse strips are comprised of a flexible
polymeric material. 15. The modular jack assembly of claim 14 wherein the
polymeric material is selected from a material and a polyester material
polyimide. 20 16. The modular jack assembly of claim 14 wherein the first
and second conductive means comprise metallic traces. 17. The modular jack
assembly of claim 14 wherein an adhesive is 25 interposed between the
flexible shpxtin.g means and the interior medal wall.   1 5 J AN 2003 13
18. The modular jack assembly of claim 17 wherein the first and second
longitudinal strips of the flexible shorting means has an adhesive backing.
19. The modular jack assembly of claim 1 wherein one of the contacts 5
bears against the conductive means. 20. The modular jack assembly of claim
3 wherein one of the contacts bears against the second conductive means. 10
21. The modular jack assembly of claim 1 wherein the first and second ends
are open ends. 22. The modular jack assembly of claim 1 wherein the
conductive contacts are retained in an insulative insert which is
superimposed over 



15 at least part of the second open end. 23. A housing and shorting
assembly for use in a modular jack: (a) an outer insulative housing having
top and bottom walls and opposed lateral walls forming an interior section
and first and 20 second ends and there being an interior medial wall
extending from the bottom wall toward the top wall having an upper terminal
edge in spaced relation from the upper wall and a plurality of spaced
vertical interior medial wall extensions extending upwardly from said upper
edge to form 28 a plurality of contact receiving recesses each of which
recesses is interposed between adjacent interior medial wall extensions;
and   1 5 J~tJ ~DD3 14 (b) a flexible shorting means having a first
longitudinal insulative strip and a second longitudinal insulative strip
with a plurality of insulative spaced parallel transverse strips interposed
between said first and second longitudinal strips 5 forming a plurality of
transverse openings between said first and second longitudinal strip and a
conductive means having a pair of transverse conductive legs each of which
pair of transverse conductive legs is superimposed over a separate one of
said transverse strips and a longitudinal conductive 10 section is
superimposed over one of the longitudinal strips and connecting said pair
of transverse conductive legs, and said flexible shorting means is
superimposed over the medial interior wall such that the transverse strips
are each positioned in a separate one of said contact receiving recesses 15
on the interior medial wall of the outer insulative housing. 24. A flexible
structure for use in a modular jack comprising a first longitudinal
insulative strip and a second longitudinal insulative strip with a
plurality of insulative spaced parallel transverse strips interposed 20
between said first and second longitudinal strips forming a plurality of
transverse openings between said first and second longitudinal strip and a
conductive means having a pair of transverse conductive legs each of which
pair of transverse conductive legs is superimposed over a separate one of
said transverse strips and a longitudinal conductive section is 25
superimposed over one of the longitudinal strips a,nd connecting said pair
of transverse conductive legs. .A.A .Al.A.Ay.AYn.A.Al(.A.A ;%.A5Se.A.Af2.A
u?[^vI_ln = 
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