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MODULAR PLUG WITH ELECTRONIC COMPONENTS

Bac und of the Invention

1. Field of the Invention: The present invention relates to
electrical connectors and more particularly to modular plugs.

2. Brief Description of Prior Developments: There are
numerous designs that improve Electromagnetic Compatibility (EMC) of
electronic equipment that utilize magnetic and ofher filtering components
when such equipment is connected, for example, th_rqugh modular
telephone connector to the outside network. All known designs are
intended to reduce electromagnetic interference (EMI) by using the filtered
components on the modular receptacle side of the connector.

There ié, therefore, a need for a modular plug having integral
components for reducing EMI in equipment with which the plug is used
which can be terminated by utilizing common plug terminating fixtures
employed by the users and installers.

There is also a need for a modula: plug having integral components
which can be used for otherwise improving performance or adjusting the
capabilities of electronic equipment with which the plug is used.

There is a further need for a modular plug having integral
components which can be used to reduce load on internal components of
electronic equipment with which the plug is used.

Summary of the Invention

The present invention is a modular plug comprising an insulative
housing comprising a front- wall, a rear wall, a top wall, a bottom wall and
a pair of lateral walls which are perpendicularly interposéd between the
top two bottom walls. There are a plurality of front longitudinal terminal
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receiving slots in the top wall adjacent the front wall. There is also a

cable receiving cavity in the rear wall. A plurality of rear longitudinal

terminal contact receiving slots are in the top wall and between the front

longitudinal terminal contact receiving slots and the rear wall. A medial
component housing cavity is interposed between the front longitudinal
terminal contact receiving slots and the rear longitudinal terminal contact
receiving slots. .There is also a first plurality of conductive means, each
of v;rhich extends from the rear wall of the jack to adjacent a different one
of said rear l_ongitudinal contact terminal receiving slots. There is also a
first plurality of terminal contacts, each of which is positioned in a
different one of said rear longitudinal contact receiving slots and is
connected to a separate one of the first plurality of conductive means.

A second plurality of terminal contacts is positioned is that each of them
is in a different one of said front longitudinal terminal contact receiving
slots. There is at least one electronic component positioned in the medial
component receiving cavity. A second plurality of conductive means
connects a different one of the first plurality of terminal contacts with one
of fhe electronic components. A third conductive means of which

connects one of the electronic components with one of the second

 plurality of terminal contacts.

Also encompassed by the present invention is an arrangement
similar to the one described in the foregoing paragraph in which the rear
contact and their slots are omitted and a conductive means extends from
the cable receiving opening first to an electronic component and then to
one of the front terminal contacts.

Also encompassed bj the present invention is an arrangement

" similar to the first _embodin:icnt déscribed herein except that there is only_
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one rear terminal contact and receiving slot and only one front terminal
contact and receiving slot. Conductive means connects the rear terminal
contact with an electronic component and the electronic component with
the front terminal contact.

Also encompassed by the present invention is a cémbination ofa
modular jack having integral electronic components and an article of
electronic equipment. Thé jack is inserted through a port in exterior
enclosure of the equipment to engage a plug mounted on an interior
printed circuit board (PCB) having an interior electronic circuit having an
electronic circuit with components. The integral electronic components |
on the jack can serve to .improve performance or reduce EMI in the
equipment or reduce load on the equipment’s intemal components.
Similarly, a method in which the modular plug with integral electronic
components is inserted in the port of the equipment to engage the jack in
order to adjust equipment capabilities is within the scope of this
invention. |

Brief Description of the Drawings

The present invention is further described with reference to the
accompanying drawings in which:

Fig. 1 is a top front perspective view of a preferred embodiment of

the modular plug of the present invention;

~ Fig. 2 is a cross section through 2 - 2 in Fig. 1; and
Fig. 3 is a view of the plug similar to Fig. 2 shown in combination

with an article of electronic equipment.
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Detailed Description of the Preferred Embodi.men_ts

Referring to Figs. 1 - 2, the modular plug of the present invention is
shown generally at numeral 9. The modular plug 9 has an insulative
housing shown generally at numeral 10. This insulative housing has a
front wall 12 and a rear side 14. It also has a top wall 16, a bottom wall
18 and opposed lateral walls .20 and 22. In the front .wall 12 and top wall
16 ﬁaere are eight front contact receiving longitudinal slots, 1f, 2f, 3f, 4f,
51, 6f, 7f and 8f and eight rear contact receiving longitudinal slots 1r, 2r,
3r, 4r, 5r, 6r, 7r and 8r. As will be explained in greater detail hereafter,

each of these slots contains one terminal contact which is a substantially

planar blade. In the rear side 14 there is a cable receivihg opening 24

through which a cable 26 passes. This cable includes éight wires as at
wire 28, Each of these wires extends respectively to a different one of the
rear contact receiving slots as at slot 4r in the case of wire 28. Between
the front contacts and the rear contacts there is a medial component
housing cavity 30. A snap top 32 is superimposed over this medial
component housing character, and the cavity holds_a plurality of
electronic components as at c_omp‘oneﬁts 34 - 38. These components may.
non-exclusively include magnetic components such as common mode
chokes and isolation transformers as well as other components such as
resistors, capacitors and lig‘ht emitting diodés (LED’s) or combinations of

any or all of these named components. As an example, component 34

may an LED, and component 35 may be a common niode choke.
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Components 36 and 37 may be resistors, and component 38 may be an

isolation transformer. Alternately only a single such component may be
pbsiﬁoned in the cavity 30. The plug also has a latching arm shown
generally at numeral 40 which has a base. shoulder 42 and a pivot point
44 to allow movement of the latching arm during engagement with a jack.

There are also a plurality of rear terminal contacts 48r - 55r

positioned respectively in each of the rear contact receiving slots 1r - 8r.

Similarly, there are a plurality of front rear terminal contacts 48f - 55f
positioned respectively in front contact re;:eiving slots 1f - 8f. As is shown
in Fig. 2, wire 28 from cable 26 connects to rear contact 51r by means of
tangs as at tangs 56r and 58r which pierce the insulation of wire 28 to
allow for insulation displacement contact therewith. Another wire
segment 60 from common mode choke 35 joins wire 28 under the contact
and in similarly contacted by tangs 62r and 64r. Although not shown, it
will be understood that each of the other rear contacts is similarly
connected to a separate one of the wires from cable 26. As is particularly
shown in Fig. 1, wires 66, 68 and 70 extend from cable 26 to conneét
respectively ﬁvith contacts 48r, 49r and SOr in contact receiving slots 1r,
2r, and 3r by means of insulation displacement contact, and from those
contacts each of these wires extends first to transformef 38 and then to
connect respeétively to con?;acts 48r, 49r and 50r in contact receiving
slots 1f, 2f, and 3f by insulation displacement contact. Wire segment 60
extends from contact 5ir in slbt 4r to common mode choke 35 and from

N
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common mode choke 35 to resistor 37. Wire segment 72 extends from

resistor 37 to front contact 51f in slot af where it is pierced by tangs S56f,
58f, 62f and 64{ for insulation displacement contact. Wire 74 extends
from cable 26 to contact 52r in slot 5r where it joins wire segment 76
whichl extends first to common mode choke 35 and then to resistor 37.
Wire segment 74 extends from resistor 37 to contact 52f in slot 5f. Wire
76 éxtends from cable 26 to contact S3r in slot 6r and then directly to
contact 53f in slot 6f. Wire 78 extends from cable 26 to contact 54r in
slot 7r and then directly to contact 54f in slot 7f. Wire 80 extend from
cable 26 to contact 8r, and wire segment 82 extends from contact 8r to
LED 34 and then to resistor 36. Wire segment 84 extends from resistor.
36 to contact S5f in slot 8f.

Referring in particular to Fig. 3, the modular plug is shown
engaged with a conventional modular jack shown generally at numeral
86. The plug has an insulative body 88 with a vertical section 90 and a
horizontal section 92 and a rear insulative insert 94. Eight terminals as
at terminals 96 and 98 extend first upwardly in thep horizontally then
obliquely downwardly and rearwardly toward the vertical section in
contacts as at contact 100 which bear against the front contacts in the |
plug as at contact 51f in slot- 4f. The jack ié through mounted on PCB
102 having electronic c1rcmtry including electronic components and in an

insulative port or opening 104 in electronic equipment shown generally at

rumeral 106 which has external panel enclosure 108.
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It will be appreciated that, in p.’articular, the modular4::1:g of the
present invention allows for the reduction of EMI in the electronic
equipment with which if is .used.

It Wlll also be appreciated that the modular plug of this invention
allows for the improvement of the electronic equipment after such
equipment had been designed and manufactured, and in some cases
installed at the customer premises. Such a result can be achieved by
incorporating the magnetic and other components into ihe modular plug.

It will also be appreciated that the modular piug of the present
invention could be used to reducé load on the internal components of the
electronic equipment with which it is used.

While the present invention has been described in connection with
the preferred embodiments of tile various figures, it is to be understood
that oi.:her similar embodiments may be used or modifications and
additions may be made to the descﬁbed embodiment for performing the
same function of the present iﬁvention 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. |
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1. A modular plug comprising:

(a)

(b)

©

)

an insulative housing comprising a front wall, a rear wall, a
top wall, a bottom wall and a pair of lateral walls
pefpendicularly int_erposed befween said top and bottom walls
and wherein there are a plurality of front terminal receiving

slots in the top wall adjacent the front wall a cable receiving

opening in the rear wall a plurality of rear terminal contact

receiving slots in the top wall and between the front terminal

- contact receiving slots and the rear wall, and a medial

component housing cavity interposed between the front
terminal contact receiving slots and the rear terminal contact
receiving slots;

a first plurality of conductive means wherein each of which
conductive means extends from the cable receiving opening in
the rear wall of insulative housing to adjacent a different one
of said rear contact terminal receiving slots; |

a first plurality of terminal contacts each of which is

positioned in a different one of said rear contact receiving

‘slots and which is connected to a éeparate one of the first

plurality of conductive means; -
a second plurality of terminal contacts each of which contacts
is positioned in a different one of said front terminal contact

receiving slots;
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(e) atleast one electronic component positioned in the medial

4511

component receiving cavity;

4] a second plurality of conductive means each of which extends
in a generally forward direction frdm a different one of the
first plurality of terminal contacts and at least one of which
connects one of the first plurality of terminal contacts with
the electronic component; and _

(8 a third conductive means which extends in a geﬁerally
rearward direction from one of the second plurality of
terminal contacts and which connects one of the second

plurality of terminal contacts with the electronic component.

2. The modular plug of claim 1 wherein at least one of the first and
second plurality of contacts is compriséd ofa substantially planar blade.

3. The modular plug of claim 1 wherein the first conduqﬁng means is
comprised of a plurality of electrical wires having insulétion and the lower
portion of each of the first plurality of contacts includes tangs for piercing
the insulation.

4. The modular jack of claim 1 wherein the electronic components is a

magnetic compound.

5. The modular jack of claim 4 wherein the electronic component is a

-

common mode choke.
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6. The modular jack of claim 4 wherein the electronic component is a

10 4511
transformer.

7. The modular jack of claim 1 wherein the electronic component is a

resistor.

8.  The modular jack of claim 1 wherein the electronic component is a

capacitor.

9. The modular plug of claim 1 wherein the electronic component is a
light emitting diode (LED).

10. The modular plug of claun 1 wherein there are a plurality of

electronic components in the medial component receiving cavity.

11. The modular plug of claim 1 wherein there are a plurality of

electronic components.

12. The modular plug of claim 11 wherein one of the second plurality of
conductive means connects each of the electronic components with one of

the first plurality of terminal contacts. |

13. The modular plug of claim 12 wherein the third conductive means
is included in a third plurality of conductive means which extend

generally rearwardly from at least some of the second plurality terminal

contacts.
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14. The modular plug of claim 13 wherein each one of the means

1 : 4511

connects one of the second plurality of conductive terminals with one of

the electronic components.

15. The modular jack of claim 14 wherein the electronic component is a_ |

magnetic compound.

16. The modular jack of claim 15 wherein the electronic component is a

common mode choke.

17. The modular jack of claim 15 wherein the electronic component is a

transformer.

18. = The modular jack of claim 14 wherein the electronic component is a

resistor.

'19. The modular jack of claim 14 wherein the electronic component is a

capacitor.

20. The modular jack of claim 14 wherein the electronic component is a
light emitting diode (LED).

21. A modular plug comprising: _
(&) an insulative housing comprising a front wall, a rear wall, a
top wall, a bottam wall and a pair of lateral walls
: perpendicularlir interposed beﬁveen said top two bottom walls
and wherein there is at least one of front longitudinal
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terminal receiving slots in the top wall adjaéent the front wall
‘a cable receiving opening in the rear wall and between the
front longitudinal terminal contact receiving slots and the
rear wall, and a medial component housing cavity interposed
between the front longitudinal terminal contact receiving slots
and the rear wall,
(b) atleast one electromc component positioned in the med1a1
component receiving cavity; '
(c) atleastone terminal contact which is positioned in said front
longitudinal terminal contact receiving slot;
(d) a first conductive means which connects terminal contacts
with the cable reéeiving opening; and
() a second conductive means which connects one of the
electronic components with a different one of the second

plurality of terminal contacts.

22. The modular plug of claim 21 wherein at least one of the contacts is
comprised of a substantially planar blade.

23. The modular plug of claim 21 wherein the first conducting means is

comprised of a plurality of electrical wires having insulation and the lower

portion of the contact includes tangs for piercing the insulation.

24. The modular jack of claim 1 wherein the electronic components is a

magnetic compound.
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25. The modular J_ack of claim 10 wherein the eléctronic component is a

common mode choke.

26. The modular jack of claim 1 wherein the electronic component is a

transformer.

27. The modular jack of claim 1 wherein the electronic component is a

resistor.

28. The modular jack of claim 1 wherein the electronic component is a

capacitor.

29. The modular plug of claim 1 wherein the electronic component is

a light emitting diode.

30. A modular plug comprising: |

(a) an insulative housing comprising a front wall, a rear wall, a
top wall, a bottom wall and a pair of lateral walls
perpendicularly interposed between said top and bottom walls
and wherein there is a front terminal contact receiving slot in
the top wall adjacent the front wall, a cable receiving opening
in the rear wall, a rear terminal contact receiving slot in the

 top wall adjacent the rear wall and a medial component
- housing cavity interposed between the front terminal contact

receiving slot and the rear terminal contact receiving slot;

L



10

15

20

25

-

ot Has Been Replaced .

i i

(b)

()

(d)

(€)

()

(&)

14 4511
a first conductive means which extends from the cable
receiving opening in the rear wall of the insulative housing to’
adjacent said rear contact terminal receiving slot; |
a first terminal contact positioned in a said rear contact
receiving slot and which is connected to the first conductive
means;
a second terminal contact which is positioned in said front
terminal contact receiving slot; |
an electronic component positioned in the medial component
receiving cavity;
a second conductive means which extends in a generally
forward direction from the first terminal contact to connect
the first terminal contact with the electronic component; and
a third conductive means which extends in a generally
rearward direction from the second terminal contact to
connect the second of terminal contact with the electronic

component.

31. The modular jack of claim 30 wherein the electronic components is.

a magnetic component.

32. The modular jack of claim 31 wherein the electronic component is a

common mode choke.

33. The modular jack of claim 31 wherein the electronic component is a

transfqrmer.
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34. The modular jack of claim 30 wherein the electrohic component is a

156 4511
resistor.

35. The modular jack of claim 30 wherein the electronic component is a

capacitor.

36. The modular plug of claim 30 wherein the electronic component is a

light emitting diode (LED).

37. A combination comprising an article of electronic equipment having
an external enclosure with a port and an internal électronic circuit
connected to a plug positioned adjacent said port and a jack having an
integral electronié component inserted through said port to engage the
plug.

38. The combination of claim 30 wherein the electronic circuit is on a

printed circuit board (PCB).

39. The combination of claim 30 wherein the electronic component is a

magnetic component.

40. The combination of claim 30 wherein the electronic cbmponent isa

common mode choke.

41. The combination of claim 30 wherein the electronic component is a

transformér.
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42. The combination of claim 30 wherein the electronic component is a

16 4511

resistor.

43. The combination of claim 30 wherein the electronic cdmponent isa

capacitor.

44. The combination of claim 30 wherein the electronic component is a

light emitting diode (LED).

45. A method of adjusting the capabilities of an article of electronic
equipment having an external enclosure with a port and an internal

electronic circuit connected to a plug positioned adjacent said port

comprising the steps of providing a jack with an integral electronic

component and inserting said jack into said port to engage the plug.

46. The method of claim 45 wherein electromagnetic interference (EMI)
in the electronic equipment is reduced.

47. The method of claim 45 wherein performance of the electronic

-equipment is improved.

48. The method of claim 45 wherein the electronic equipment has
internal components and load on said internal components is reduced by

means of the electronic components integral on the jack.
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