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MODULAR JACK WITH SIDE MOUNTED LIGHT EMITTING DIODE

Background of the Inven_tion

1. Field of the Invention The present invention relates to electrical

connectors and more particularly to modular jacks which incorporate a

light emitting diode.

2. Brief Description of Earlier Developments The use of a light
emitting diode (LED) in a modular jack is well known in the art. The LED
indicatés tﬁat a signal is being received at the ja(':k and is useful, for
example, in trouble shooting a communications fault.

A number of arrangements for positioniﬁg the LED and the modular
jack are suggested By the prior art For example, in certain arrangements
the LED is positioned inside the metallic shield and often below the body
of the modular jack. The disadvantage of such an arrangement is that
noise from the LED may tend to interfere with the signals to the jack.

Another arrangement which is disclosed by the prior art is one in
which the LED is positioned on top of the jack. While such an
arrangement may result in somewhat less interference with signals to the
jack than one in which the jack is positioned above the LED, such
interference may still result. Further, when a plurality of jacks are
stacked one over the other in a gang jack, cables which are connected to
the upper jacks may obscure the LED% on the lower jacks.
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Another drawback to the prior art arrangement is that many LED’s

which are conventionally used with modular jacks are positioned in a
cored oﬁt portion of the insulative housing of the jack. The replacement
of such LED’s can often be expensive and time consuming. Consequently,
the entire jack is often disposed of in the event of the failure of the LED.

A need, therefore, exists for a modular jack with an LED in which
noise from the LED does not tend to interfere with signals to the jack and
in which the LED is not obscured by cables fn a stacked modular jack
configuration. A further need exists for a modular jack in which LED’s
which are used with the jack are quickly and easily replaceable in the |
event of the failure of an LED. In particular, a need exists for a moduiar
jack in which the LED is field replaceable by the user of the jack.

Summary of the Invention

The present invention is a modular jack comprising an insulative
housing having a éubstanﬁaﬂy open front side and a rear side and first
and second longitudinal walls. The second longitudinal wali is positioned
over said first longitudinal wall ih spaced parallel relation. A pair of
spaced parallel lateral walls is interposed between said first and second
longitudinal walls to form at least one plug receiving cavity extending from
the substantially open front side of said jack to the rear side. Conductive
means extend first adjacent the rear side of the housing from the first to
the second longitudinal wall and then toward the front side adjacent the

second longitudinal wall and then obliquely in the plug receiving cavity
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toward the rear wall. A light emitting diode is fixed to one of said lateral

sides of the housing.

Also encompassed by the present invention is an LED module
which is adapted to be removably mounted on a modular jack. The
module includes an insulative housing having at least one LED receiving
recess, an LED positioned in the recess and means for fixing the LED
m(;dule to a modular jack.

| Brief Description of the Drawings

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

Fig. 1 is a partially cut away front elevational view of the preferréd

embodiment of the modular jack of the present invention,;

Fig. 2 is a side elevatioﬁal view of the modular jack shown in Fig. 1,

Fig. 3isa rear elevational view of the modular jack shown in Fig. 1;

Fig. 4 is a top plan view of the modular jack shown in Fig. 1;

Fig. 5 is a bottom plan view of the modular jack shown in Fig. 1;

Fig. 6 is a partially cut away enlarged view of area 6 in Fig. 2;

Fig. 7 is a side elevational view of the LED module shown in Fig. 1;

Fig. 8 is an opposed side elevational view of the LED module shown

in Fig. 7;

Fig. 9 is a front elevational view of the LED module shown in Fig. 7;

Fig. 10 is a top plan view of the LED module shown in Fig. 7; \
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Fig. 11 is a front elevational view of the metallic shield in the

modular jack shown in Fig. 1;

Fig. 12 is a side elevational view of the metallic shield shown in Fig.
11;

Fig. 13 is a bottom plan view of the metallic shield shown in Fig. 11;
Fig. 14 is a front elevational view of a second preferred embodiment
of the modular jack of the present invention:

Fig. 15 is a side elevational view of the modular jack shown in Fig,.
15;

Fig. 16 is a top plan view of the modular jack shown in Fig. 14; and
Fig. 17 is a bottom plan view of the modular jack shown in Fig. 14.

Detailed Description of the Preferred Embodiments -

Referring to Figs. 1 - 6, the modular jack is shown generally at

numeral 10 which has a top wall 12, a bottom wall 14, and lateral walls
16 and 18 and a rear wall 19 as is conventional. The modular jack has
an open front side 20 with an insert receiving cavity 22. Beﬁeath the
insert receiving cavity .there is an upper set of steps 24 and 26 and a
lower set of opposed steps 28 and 30. Adjacent the rear wall of the
modular jack there are terminals 31, 32, 33, 34, 36, 38, 40 and 42 which
are adapted for surface mount (SMT) on a printed circuit board (PCB) (not
shown). These terminals extend upwardly adjacent the rear wall and then
| in a forward direction adjacent the top wall and extend through the top

wall and obliquely downwardly and rearwardly in the insert receiving
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cavity in contacts 45, 46, 47, 48, 49, 50, 51 and 52 toward interior medial

wall 53. As is conventional, the jack also includes solder pads 54 and 55
and stand offs 56 and 57.

Referring to Figs. 1 - 6 and 11 - 13, a metallic shield covering the
modular jack 10 is shown geﬁerally at numeral 58. This shield includes a
top section 60, a rear section 62 and side sections 63 and 64. The shield
aléo includes a front féce section 65 with a bottom extension 66 thgt has
an opening 67 which engages a raised feature 68 on the housing. The top
secﬁon 60 is bent downwardly in the direction of the arrow in Fig. 11 to
engage the side section 64 by means of latching projections as at
projection 69. The shield is also attached to the insulative modular ja;:k
by means of front medial clips 70 and 72.- For engagement to exterior
surfaces on, for example, a panel (not shown) the metallic shield also has
a pair of upper clips 74 and 76, lateral clips 78 and 80 and bottom clips
82 and 84.

The LED module and related features on the housing and shield are
shown in Figs. 1 - 2 and 6 - 11. The LED module used on the jack 10 is
shown generally at numeral 86. This LED module includes an insulative
housing 87 which has a pair of LED‘ receiving recesses 90 and 92.
Extending from recess 92 there is a pair of wire conveying channels 94

and 96. Extending from recess 92 there is a pair of wire conveying

- channels 98 and 100. An attachment pin 102 extends through an

aperture 104 in the shield to engage a recess 106 in the side wall the
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modular jack 10. A top LED 110 is positioned in recess 92 and wires 112

and 114a extend from LED 110 in channels 94 and 96 respectively to
SMT terminals 116 and 117 at the base 118 of the LED module. Wires
112b and 114b extend from LED 119 in fecess 92 in channels 98 and 100
respectively to form SMT terminals 120 and 122. The LED’s may be the
same or different colors. The top LED 110 may, for example, indicate
syétem operation module and the lower LED 119 may indicate the
transmission of a signal to the modular jack 10. It will also be
understood that the recesses 90 and 92 are open at both the side and
edge of the housing to allow LED’s 110 and 111 to be visible from the
front of the jack 10. The LED insulative housing 88 also includes an
upper attachment recess 124 and lower attachment recesseé 126 and
128. These recesses are engaged réspectively bsr an upper attachment
shield projection 130 and lower attachment shield projections 132 and
134 to retain the LED module adjacent the modular jack.

It will be appreciated that the above described feature result in a
number of different forces whiéh contribute to ﬁxihg the LED module to
the modular jack 10. First, there is an interference fit between the pin
102 and the slot 106 in the lateral wall 18 of the insulative housing of the
modular jack. Further, the aperture 104 in the shield 86 is preferably
sized so that on at least one of its sides the shield 86 will abut the pin 102
thué creating additional resistance to the removal of the pin 106 from slot

104. Finally, recesses 124, 126 and 128 in the insulative housing 87 of
—_
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LED module 86 are respectively engaged by hooks 130, 132 and 134 to

further contribute to the forces fixing the LED rﬁodule 86 to the modular
jack 10. It will also be understood that the LED module 86 can be
quickly and easily removed and replaced in the field or elsewhere by
disengaging the hooks 130, 132 and 134 respectively from recesses 124,
126 and 128 and removing pin 102 from slot 106 and aperture 104.
Ofdinarily hook 130 would be removed from recess 124 by application of
pressure on it with a screw driver or the like. The LED module 86 would
then be outwardly pivoted on hooks 132 and 134 after which the LED
module would Be removed. By reversing this procedure a new LED
module can quickly and easily be fixed to the modular jack 10.

To insert a new module recess 126 and 128 would be positioned on
hooks 132 and 134 and the LED module would be pivoted inwardly and
hook 130 snapped into recess 124.

Referring to Figs. 14 - 17, another embodiment of the modular jack
is shown generally at numeral 136. This embodiment is adapted for
through mount on a PCB, and includes a top wall 138, a bottom wall 140,
lateral walls 142 and 144 and a rear wall 146. In opposed relation to the
rear wall 146 there is a front opening 148. Extending downwardly from
the rear wall there are engagement pins 150 and 152 for mounting on a
PCB which feature is not shown in the fifst embodiment. This
embodiment also includes a plurality of contacts as at contact 154 and

155 and a metallic shell 156. Mounted on one side of the metallic shell
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there is an LED module 158. This LED module may be mounted in a way

similar to that described in the first embodiment. ’I‘h_is LED module
includes LED’s 160 and 162 and LED terminals 164, 166, 168 and 170.
Other features of this embodiment are essentially similar to the first
embodiment. |

It will be appreciated by those skilled in the art 1.:hat two or more
m(;dular jacks may be stacked in vertical relaﬁon using the side LED
moduie described herein. It will also be appreciated such single modular
jacks with side mounted LED’s or two vertical stacks of two or more
modular jacks with side mounted LED’s may be positioned in horizontal
abutting relation. In suéh horizontal arrangemenfs the LED module will
ordinarily be positioned on the opposed outward sides of the jacks rather
than between the jacks. .

It will be appreciated that a modular jack with an LED has been
described in which noise from the LED does not tend to interfere with
signals and in which the LED does not tend to be obscured by cables. It

will also be appreciated that this modular jack allows the LED to be

. quickly and easily replaced and, in fact, facilitates field replacement of the

LED.

While the present invention has been described in connection with
the preferred emboediments 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
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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 jack comprising:

(@

(b)

(c)

an insulative housing having a substantially open front side
and a rear side and first and second longitudinal walls
positioned such that said second longitudinal wall is
poéitioned over said first longitudinal wall in spaced parallel
wall a pair of lateral walls interposed in spaced parallel

relation between said first and second longitudinal walls to

form at least one plug receiving cavity extending from the
substaﬁtiaﬂy open front side of said jack to the rear side;
conductive means extending from the first to the second
longitudinal wall adjacent the rear side of the housing and
then toward the front side adjacent the second longitudinal
wall and then obliquely in the plug receiving cavity toward the
rear s_ide; and

a light emitting means positioned adjacent to one of said

lateral sides of the housing.

2. The modular jack of claim 1 wherein a conductive shield is

interposed between the insulative housing and the light emitting means.

3. The modular jack of claim 2 wherein the light emitting means is a

light emitting diode (LED).

4. The modular jack of claim 3 wherein the LED is contained in an

insulative housing.
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5. The modular jack of claim 4 wherein the LED housing has a base or

terminals adjacent said base connected to the LED by conductive means.

6. The modular jack of claim 5 wherein there are a pair of LED’s

contained in the LED housing.

7. . The mbdular jack of claim 1 wherein the modular jack and LED

housing are adapted for surface mount (SMT).

8. The modular jack of claim 1 wherein the modular jack and LED are

adapted for through mount.

9. The modular jack comprising:

()

an insulative housing having a substantially open front side
and a rear side and first and second longitudinal walls
positioned such that said second longitudinal wall is
positioned over said first longitudinal wall in spaced paraliel

wall a pair of lateral walls interposed in spaced parallel

relation between said first and second longitudinal walls to

form at least one transverse plug receiving cavity extending
from the substantially open front side of said jack to the read
side; '

conductive means extending from the first to the second
longitudinal wall adjacent the rear side of the housing and
then toward the front side adjacent the second longitudinal
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wall and then obliquely in the plug receiving cavify toward the
rear side;

(c) a conductive shield superimposed over at least part of the
second longitudinal side of the housing and the pair of lateral
walls; and )

(d) alight emitting means superimposed on the conductive
shield.

10. The modular jack of claim 9 wherein the light emitting means is a

light emitting diode (LED).

11. . The modular jack of claim 10 wherein the LED is contained in an

insulative housing.

12. The modular jack of claim 11 wherein the LED housing has a base

or terminals adjacent said base connected to the LED by conductive

means.

13. The modular jack of claim 12 wherein there are a pair of LED’s

contained in the LED housing,.

14. The modular Jack of claim 9 wherein the modular Jack and LED

housing are adapted for surface mount (SMT).

15." The modular jack of claim 9 wherein the modular jack and LED

housing are adapted for through mount.
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A modular jack comprising:

an insulative housing having a substantially open front side
and a rear side and first and second longitudinal walls
positioned such that said second longitudinal wall is
positioned over said first longitudinal wall in spaced parallel
wall a pair of lateral walls interposed in spaced paraliel
relation between said first and second longitudinal walls to

form at least one transverse plug receiving cavity extending

from the substantially open front side of said jack to the read

side;

conductive means extending from the first to the second
longitudinal wall adjacent the rear side of the housing and
then toward the front side adjacent the second longitudinal
wall and then obliquely in the plug receiving cavity toward the
rear side;

a light emitting means superimposéd on the conductive
shield; and

a conductive shield interposed between the light emitting

means and the insulative housing.

17. The modular jack of claim 16 wherein the light emitting means is a

light emitting diode (LED).

18. The modular jack of claim 17 wherein the LED is contained in an

insulative housing.
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19. The modular jack of claim 18 wherein the LED housing has a base

or terminals adjacent said base connected to the LED by conductive

means.

20. The modular jack of claim 19 wherein there are a pair of LED’s

contained in the LED housing.

21. The modular jack of claim 16 wherein the modular jack and the

LED housings are adapted for surface mount (SMT).

22. The modular jack of claim 15 wherein the modular jack and the

LED housing are adapted for surface mount.

23. A light emitting diode (LED) module comprising:

(a) ainsulative housing having an LED receiving recess;

(b) an LED positioned in the LED receiving recess of the housing;

and

(c) means for fixing the housing to a modular jack.

24. The LED module of claim 23 wherein the housing has a base and a

pair of channels in the housing connecting the LED with the base.

25. The LED module of claim 24 wherein conductive means are

positioned in the channels in the housing.
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26. The LED module of claim 25 wherein the conductive means extend

as terminals from the base.

27. The LED of claim 23 wherein the LED module is adapted to be
surface mounted (SMT).

28. The LED.of claim 23 wherein the LED module is adapted to be
through mounted.

29. The LED of claim 23 wherein the means for fixing the housing to a

modular jack includes a pin which is engageable with the jack.

30. The LED of claim 29 wherein the means for fixing the housing to a

modular jack includes recesses on the housing which are engageable by

the jack.

31. The LED of claim 26 wherein there is a. sécond LED receiving recess
and there is a second LED positioned in said second LED receiving recess
and a second pair of channels connect the second LED receiving recess.
with the base and a second pair of conductive means are positioned in
said second pair of recesses and said seéond pair of conduétive means

extend from the base as a second pair of terminals.

32. A modular ja&k comprising:
(a) an insulative housing having a substantially open front side
and a rear side and first and second longitudinal walls

positioned such that said second longitudinal wall is
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positioned over said first longitudinal wall in spaced parallel
wall a pair of lateral walls interposed in spaced parallel
relation between said first and second longitudinal walls to
form at least one plug receiving cavity extending from the
5 - substantially open front side of said jack to the rear side;

(b) conductive means extending from the first to the second
loﬁgitudinal wall adjacent the rear side of the housing and
then toward the front side adjacent the second longitudinal
wall and then obliquely in the plug receiving cavity toward the

10 . rear side; and

(c) alight emitting diode (LED) module fixed to the housing and
comprising an insulative housing having a LED receiving
recess and an LED positioned in the LED receiving recess of

the housing and means for fixing the housing to the modular
15 jack.

33. The modular jack of claim 32 wherein there is a slot in one of the
lateral walls of the housing and the means for fixing the housing to the

modular jack comprises at least in part a pin projecting from the housing.

20 which engages said slot by interference fit.

34. The modular jack of claim 33 wherein a conductive shield is
interposed between the LED module and there is an aperture in the shield

to allow the pin to engage the slot in the lateral wall of the insulative
25 housing.
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3S5. The modular jack of claim 34 wherein the pin on the LED module
abuts the shield to retain the LED module adjacent the lateral wall

36. The modular jack of claim 34 wherein there are a pluraiity of hooks

on the shield which engage the LED module.

37. The modular jack of claim 32 wherein the LED module is fixed to a
lateral wall of the jack.

38. The modular jack of claim 36 wherein the LED module is fixed to a
lateral wall of the jack.

Sheet Has Been Replaced

T e



