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MODULAR PLUG WITH ELECTRONIC COMPONERTS 

5 Background 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 

10 numerous designs that improve Electromagnetic Compatibility (EMC) of 

electronic equipment that utilize magnetic and other filtering components 

when such equipment is connected, for example, through modular 

telephone connector to the outside network. All known designs are 
intended to reduce electromagnetic interference (EMI) by using the f:tltered 

15 components on the modular receptacle side of the connector. 

There is, 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. 

20 There is also a need for a modular 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 

25 electronic equipment with which the plug is used. 

S11mm!ll'Y of the Invention 

The present invention is a modular plug comprising an insulative 

~ousing com.prising a front wall, a rear wall, a top wall, a bottom wall and 

a .pair of lateral walls which are perpendicularly interposed between the 

30 top two bottom watls. 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 
I 

longitudinal terminal contact receiving slots and the rear wall. A medial 

5 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 which extends from the rear wall of the jack to adjacent a different one 

of said rear longitudinal contact terminal receiving slots. There is also a 

10 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 

15 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 the electronic components. A third conductive means of which 

connects one of the electronic components with one of the second 

20 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 
., 

25 one of the front terminal contacts. 

Also encompassed by the present i:ovention is an arrangement 

s~ to the first embodiment described herein except that there is only 

lii[i~f 
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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. 

5 Also encompassed by the present invention is a combination of a 

modular jack having integral electronic components and an article of 

electronic equipment. The jack is inserted through a port in exterior . 

enclosure of the equipment to engage a plug mounted on an interior 

printed circt:tlt board (PCB) having an interior electronic circuit having an 

10 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 inte~al 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 

15 order to adjust equipment capabilities is within the scope of this 

invention. 

Brief Description of the Drawing 

The present invention is further described with reference to the 

accompanying drawings in which: 

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

the modular plug of the present .invention; 

25 

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 or the Preferred Embodime~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 

5 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 there are eight front contact receiving longitudinal slots, lf, 2f, 3f, 4f, 

Sf, 6f, 7f and Sf and eight rear contact receiving longitudinal slots lr, 2r, 

3r, 4r, Sr, 6r, 7r and Sr. As will be explained in greater detail hereafter, 

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

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

through which a cable 26 passes. This cable includes eight wires as at 

wire 2S. 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 

15 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 components 34 - 3S. These components may 

non-exclusively include magnetic components such as common mode 

20 chokes and isolation transformers as well as other components such as 

resistors, capacitors and light emitting diodes (LED's) or combinations of 

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

may an LED, and component 3S may be a common mode 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 

positioned 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 

5 44 to allow movement of the latching arm during engagement with a jack. 

There are also a plurality of rear terminal contacts 4Sr - 55r 

.positioned respectively in each of the rear contact receiving slots lr - Sr. 

Similarly, there are a plurality of front rear terminal contacts 4Sf - 55f 

positioned respectively in front contact receiving slots lf - Sf. As is shown 

10 in Fig. 2, wire 28 from cable 26 connects to rear contact Slr 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 

15 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, 6S and 70 extend from cable 26 to connect 

respectively with contacts 4Sr, 49r and 50r in contact receiving slots lr, 

2r, and 3r by means of insulation displacement contact, and from those 

20 contacts each of these wires extends first to transformer 3S and then to 

connect respectively to contacts 48r, 49r and SOr in contact receiving 

slots lf, 2f, and 3f by insulation displacement contact. Wire segment 60 

extends from contact Slr in slot 4r to common mode choke..35 and from 
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common mode choke 35 to resistor 37. Wire segment 72 extends from 

resistor 37 to front contact Slf in slot 4fwhere it is pierced by tangs 56f, 

58f, 62f and 64f for insulation displacement contact~ Wire 7 4 extends 

from cable 26 to contact 52r in slot Sr where it joins wire segment 76 

5 which extends first to common mode choke 35 and then to resistor 37. 

Wire segment 74 extends from resistor 37 to contact 52f in slot Sf. Wire 

76 extends from cable 26 to contact 53r 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 54fin slot 7f. Wire 80 extend from 

10 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 55f in slot Sf. 

Referring in particular to Fig. 3, the modular plug is shown 

engaged with a conventional modular jack shown generally at numeral 

15 86. The plug has an insulative body 88 with a yertical 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 then horizontally then 

obliquely downwardly and rearwardly toward the vertical section in 

contacts as at contact 100 which bear against the front contacts in the 

20 plug as at contact Slf in slot 4f. The jack is through mounted on PCB 

102 having electronic circuitry including electronic components and in an 

insulative port or opening 104 in electronic equipment shown generally at 

:Dumeraf"l06 which has external panel enclosure 108. 
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It will be appreciated that, in particular, the modular plug of the 

present invention allows for the reduction of EMI in the electronic 

equipment with which it is used. 

It will also be appreciated that the modular plug of this invention 

5 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 the modular plug. 

It will also be appreciated that the modular plug of the present 

10 invention could be used to reduce 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 the various figures, it is to be understood 

that other similar embodiments may be used or modifications and 

15 additions may be made to the described embodiment for performing the 

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 . 

.; 
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Claims 

WHAT IS CLAIMED IS: 

1. 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 t~p 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 

15 receiving slots; 

20 

(b) 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; 

(c) a first plurality of terminal <?on tacts each of which is 

positioned in a different one of said rear contact receiving 

slots and which is connected to a separate one of the first 

plurality of conductive means; 

(d) a second plurality of terminal contacts ~each of which contacts 
.i . 

25 is positioned in a different one of said front terminal contact 

receiving slots; 

' \11\1111111\1111\\ \11\1 \11111 
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(e) at least one electronic component positioned in the medial 

component receiving cavity; 

(t) a second plurality of conductive means each of which extends 

in a generally forward direction from 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 

(g) a third conductive means which extends in a generally 

~arward direction from one of the second plur~ty 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 comprised of a substantially planar blade. 

3. The modular plug of claim 1 wherein the first conducting means is 

comprised of a plurality of electrical wires having insulation 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 
.; 

25 common mode choke. 

\ \11\11\ \\\I\\ tll\\ \\l\l \\ \\l\ 
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6. The modular jack of claim 4 wherein the electronic component is a 

transformer. 

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

5 resistor. 

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

capacitor. 

10 9. The modular plug of claim 1 wherein the electronic component is a 

15 

light emitting diode (LED). 

10. The modular plug of claim 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 

20 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 
... 

25 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 

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

the electronic components. 

5 15. The modular jack of claim 14 wherein the electronic component is a. 

magnetic compound. 

10 

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 

15 resistor. 

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

capacitor. 

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

light emitting diode (LED). 

21. A modular plug comprising: 

(a) an insulative housing comprising a front wall, a rear wall, a 
.. 

25 top wall, a bottom wall and a pair of lateral walls 

· perpendicularly interposed between said top two bottom walls 

and-wherein there is at least one of front longitudinal 

I llllllJ mlll lllll l/111 /I /IE 
l " s * 
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terminal receiving slots in the top wall adjacent 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) at least one electronic component positioned in the medial 

component receiving cavity; 

(c) 

(d) 

at least one terminal contact which is positioned in said front 

longitudinal terminal contact receiving slot; 

a first conductive means which connects terminal contacts 

with the cable receiving opening; and 

(e) a second conductive means which connects one of the 

electronic components with a different one of the second 

15 · 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. 

20 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 
.,· 

25 magnetic compound. 

I 11111111111111111111111111111 
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25. The modular jack of claim 10 wherein the electronic component is a· 

common mode choke. 

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

5 transform.er. 

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

resistor. 

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

capacitor. 

15 

20 

25 

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; 

111111111111111111111111111111 
C l H S * 



5 

10 

15 

14 4511 

(b) 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; 

(c) a first terminal contact positioned in a said rear contact 

receiving slot and which is connected to the first conductive 

means; 

(d) a second terminal contact which is positioned in said front 

terminal contact receiving slot; 

(e) 

(f) 

(g) 

~ electronic component positioned in the medial component 

receiving cavity; 

a second conductive means which extends in a generally 

foiward 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. 

20 a magnetic component. 

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

common mode choke. 

~ 

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

transformer. 

111111111111111111111111 111111 
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34. The modular jack of claim 30 wherein the electronic component is a 

resistor. 

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

5 capacitor. 

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

light emitting diode (LED). 

10 37. A combination comprising 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 and a jack having an 

integral electronic component inserted through said port to engage the 

plug. 

15 

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 

20 magnetic component. 

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

common mode choke. 

.; 

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

transformer. 

11111111111111111111111111 1111 
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42. The combination of claim 30 wherein the electronic component is a 

resistor. 

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

5 capacitor. 

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

light emitting diode (LED). 

10 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 pl~ 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. 

15 

46. The method of claim 45 wherein electromagnetic interference (EMI) 

in the electronic equipment is reduced. 

4 7. The method of claim 45 wherein performance of the electronic 

20 equipment is improved. 

25 

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. 

111111111111111111111111111111 
* C L M S * 


