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(54) Add-on electrical assembly with light transmission means

(57)  An add-on electrical assembly is provided for
association with an electrical connector for receiving a
complementary mating plug to a circuit board. The elec-
trical connector may be a standard modular jack (12)
including a connector housing (16) having a front face
(18) with a receptacle (20) receiving the plug, a top wall
(22), a rear wall (24) and a bottom face (26) adapted for
mounting on the circuit board. A plurality of terminals
each include one end extending into the receptacle for
making electrical contact with a corresponding terminal
on the plug and the other end (38) adapted to contact
the circuit board. A separate LED assembly 10 is pro-
vided with housing (40) for mounting over the top and
rear walls (22,24) of the connector housing. A light emit-
ting device (46) is mounted on the LED housing (40)
and is viewable through a front face (42a) thereof adja-
cent the receptacle (20). Conductors (50) extend from
the light emitting device (46) through the LED housing
(40) for connection to the circuit board. At least one
snap latch (60,76,74,78) is provided between the LED
housing and the connector housing.
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Description

Field of the Invention

[0001] This invention generally relates to the art of
electrical connectors and, particularly, to an add-on
electrical connector assembly which has light transmis-
sion means for visual indication of the status of an asso-
ciated electrical connector.

Background of the Invention

[0002] Electrical connectors having built-in indicator
lights have been known for some time. In these connec-
tors, the indicator lights typically are located at the front
of the connector. A typical connector may include an
integral LED device to emit a light which indicates an
operational function such as the reception or transmis-
sion of data or voice signals, verification of a good con-
nection between separate pieces of equipment,
indication when power is on or off, indication of a defect
in a network transmission or any other state or condition
in the equipment with which the connector is operatively
associated.

[0003] Visual light indicating connectors are popular in
modular jacks or similar types of connectors commonly
used in telecommunications and data networking equip-
ment. These jacks often are mounted on a circuit board
to which they are to be connected. Problems have been
encountered in incorporating such light indicating
devices, such as LED devices, directly onto the connec-
tor due to the ever-increasing miniaturization of tele-
communications and data networking equipment. There
may simply not be enough space to mount the desired
LED devices directly on the connector housing. In addi-
tion, regardless of the size of the connector or jack, con-
nectors which include light transmitting devices are
expensive to manufacture and assemble for an other-
wise relatively inexpensive component. For instance, for
an integral LED device the connector or jack housing
must be provided with internal molded passages to
accommodate the light indicating devices as well as the
conductors which lead from the devices, Such provi-
sions might not be practical or cost effective.

[0004] The present invention is directed to solving
these problems by providing an add-on assembly for an
electrical connector or modular jack assembly which
provides light indicating capabilities without making the
source of the light integral with the connector or modular
jack itself.

Summary of the Invention

[0005] An object, therefore, of the invention is to pro-
vide a new and improved add-on electrical connector
assembly capable of tfransmitting and indicating light for
various visual indication purposes.

[0006] In the exemplary embodiment of the invention,
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a printed circuit board mounted connector assembly is
adapted for electrically connecting a complementary
mating plug to a printed circuit board. The connector
assembly is disclosed as a modular jack assembly.
[0007] More particularly, the assembly includes a
board mounted connector having a connector housing
mounted on the printed circuit board. The housing
includes a front face with a cavity therein defining a
plug-receiving opening or receptacle, a top wall and a
rear wall, A plurality of terminals are mounted on the
housing and each terminal includes one end extending
into the cavity for making electrical contact with a corre-
sponding terminal on the plug and an opposite end
adapted to contact the printed circuit board.

[0008] An LED module is provided separate from the
board mounted connector for association with the con-
nector housing. The module includes a separate LED
housing adapted to be mounted over the top and rear
walls of the connector housing. A light emitting device is
mounted on the LED housing and is viewable through a
front face thereof adjacent the plug-receiving opening,
Conductor wires extend from the light emitting device
through the interior of the LED housing and downward
for connection to the printed circuit board.

[0009] Asdisclosed herein, the LED housing is gener-
ally L- shaped to include a top portion adapted to overlie
the top wall of the connector housing and a rear portion
adapted to overlie the rear wall of the connector hous-
ing. The terminals of the connector and the distal ends
of the LED conductor wires include feet for surface
mounting on the printed circuit board. The feet of the
terminals and the conductor wires are generally in a
line, In the embodiment shown the light emitting device
is snap fit into a recess formed in the bottom of the LED
housing, and the conductor wires are snap fit into chan-
nels formed in the bottom of the LED housing.

[0010] Another feature of the invention includes com-
plementary interengaging retaining means on the LED
housing and the connector housing for retaining the
LED module mounted on the board mounted connector.
The retaining means may provide a snap type releasa-
ble latch system. With the L-shaped module housing,
the retaining means include a first snap latch near the
front of the top wall of the connector housing and a sec-
ond snap latch near the bottom of the rear wall of the
connector housing.

[0011] Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying
drawings.

Brief Description of the Drawings

[0012] The features of this invention which are
believed to be novel are set forth with particularity in the
appended claims. The invention, together with its
objects and the advantages thereof, may be best under-
stood by reference to the following description taken in
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conjunction with the accompanying drawings, in which
like reference numerals identify like elements in the fig-
ures and in which:

FIGURE 1 is a perspective view of a prior art
shielded board mountable modular jack.

FIGURE 2 is a rear perspective view of a first
embodiment of a printed circuit board mounted
connector associated with an add-on LED module
embodying the concepts of the invention;

FIGURE 3 is a front perspective view of connector
assembly with the add-on module of the present
invention in place on top of the modular jack;
FIGURE 4 is an outside perspective view of a LED
module embodying the concepts of the invention;
FIGURE 5 is an inside perspective view of the LED
module;

FIGURE 6 is another inside perspective view of the
LED module taken at a different angle from that of
Figure 5;

FIGURE 7 is an inside perspective view of a modi-
fied form of a LED module incorporating a retaining
feature;

FIGURE 8 is a perspective view of the LED module
of Figure 7 snapped in place on a modular jack
assembly;

FIGURE 9 is a top front perspective view of another
embodiment of a connector assembly incorporating
the concepts of the invention;

FIGURE 10 is a bottom front perspective view of the
assembly of Figure 9;

FIGURE 11 is an inside perspective view of the
LED module for the embodiment of Figure 9;
FIGURE 12 is a sectional perspective view taken
generally along line 12-12 of Figure 10;

FIGURE 13 is a sectional perspective similar to that
of Figure 12, but at a different angle;

FIGURE 14 is an inside perspective view similar to
that of Figure 11, but of a slightly modified LED and
latch configuration; and

FIGURE 15 is an inside perspective view of a fur-
ther modified form of LED module incorporating
light pipes within the top of the module.

Detailed Description of the Preferred Embodiments

[0013] Referring to the drawings in greater detail, and
first to Figures 1, 2, and 3 the invention is embodied in a
LED module 10 shown associated with a printed circuit
board mounted connector assembly, generally desig-
nated 12. The connector assembly is in the form of a
modular jack adapted for electrically connecting a com-
plementary mating plug (not shown) to a printed circuit
board (not shown) as is known in the art.

[0014] According to our aspect of the invention, the
LED module 10 is separate from the modular jack 12
and, as best seen in Figure 2, the separate LED module
generally overlies the top and rear surfaces of the mod-
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ular jack such as a prior art modular jack shown in Fig-
ure 1.

[0015] More particularly, modular jack 12 is of a con-
vention design and includes a housing 16 having a front
face 18 (Fig. 1 and 3) defining a cavity 20 which forms a
plug-receiving opening or receptacle for the comple-
mentary mating plug. The housing further includes a top
wall 22, a rear wall 24 and a bottom face 26 adapted for
mounting on the circuit board. To that end, the housing
includes a pair of integral mounting posts 28 depending
from bottom face 26 for insertion into appropriate
mounting holes in the circuit board. As best seen in Fig-
ure 1 and 2, a conductive shroud 30 may be positioned
about the inside of receptacle 20 to define a shield for
engaging a grounding shield of the mating plug. The
shroud or shield 30 has a pair of legs 32 projecting
through slots 34 in the side walls of housing 16, with the
legs terminating in generally planar feet or "fitting nails”
36 for solder connection to appropriate ground pads on
the circuit board.

[0016] A plurality of terminals 39 are mounted within
connector or jack housing 16 for electrically connecting
the complementary mating plug to circuit traces on the
circuit board. Such terminals are well known in the art
and include inner ends 37 which extend in a cantilev-
ered fashion into receptacle 20 for making electrical
contact with corresponding terminals on the comple-
mentary mating plug. Opposite ends of the terminals
project from the housing as at 38 in Figure 2 for solder
connection to appropriate circuit traces on the circuit
board. As shown, ends 38 of the terminals are provided
as feet for surface mounting to the circuit traces on the
board. The surface mount feet are generally in a line.
[0017] Referringto Figures 4 and 5 in conjunction with
Figures 2 and 3, the LED module 10 includes a dielec-
tric housing, generally designated 40, which is generally
L-shaped to include a top portion 42 and a rear portion
44. The separate LED module then can be associated
with, including mounting directly thereto, the top of mod-
ular jack housing 16 with top portion 42 over top wall 22
of the jack housing and rear portion 44 over rear wall 24
of the jack housing, as shown in Figure 2. LED housing
40 can be unitarily molded of dielectric material such as
plastic or the like.

[0018] Still referring to Figures 4 and 5, LED module
10 includes a pair of light emitting devices 46 which are
snap-fit into recesses 48 in the bottom of LED housing
40 as seen in Figure 5. The recesses and, therefore, the
light emitting devices are located at a front face 42a of
top portion 42 of the LED housing so that the devices
are viewable through front face 42a adjacent receptacle
20 of modular jack 12, as shown in Figure 3.

[0019] Generally, a pair of conductors 50 extend from
each light emitting device 46 through the interior of LED
housing 40 and downward for connection to the printed
circuit board. The conductors terminate in feet 52
adapted for surface mounting to circuit traces on the
printed circuit board. Feet 52 of conductors 50 can be
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seen in Figure 2 to be in line with terminal feet 38.
[0020] More particularly, referring to Figure 6 in con-
junction with Figure 5, a pair of channels 54 are formed
in the bottom of top portion 42 of LED housing 40, and
a pair of channels 56 are formed in rear portion 44 of the
LED housing to accommodate each pair of conductors
50 leading from each light emitting device 46. Figure 6
shows that detent bosses 58 can be formed to project
inwardly into channels 54 and 56 to facilitate snapping
or press fitting the conductors into the channels and
retaining the conductors therein. Therefore, it can be
understood that separate LED module 10 can be easily
assembled by simply snapping or press-fitting light
emitting devices 46 into recesses 48 and snapping or
press fitting conductors 50 into channels 54 and 56. The
recesses and channels can be very easily molded into
LED housing 40. The subassembly of LED module 10
then is simply positioned onto the top and rear of modu-
lar jack 12 as seen in Figures 2 and 3.

[0021] With the simple and inexpensive connector or
jack assembly described above, various options are
available for retaining the LED module on the connector
or jack housing 16. For instance, with the jack housing
also being unitarily molded of dielectric material such as
plastic or the like, the plastic LED housing simply can be
ultrasonically welded to the plastic jack housing. Of
course, this would provide a permanent retention. On
the other hand, it may be desirable to releasably mount
the LED module onto the modular jack with a releasable
retention system as shown in Figures 7 and 8.

[0022] More particularly, the embodiment of Figures 7
and 8 show that a snap-latch clip 60 can be molded inte-
grally with rear portion 44 of LED housing 40. The clip
defines an inwardly directed hook 60a which can snap
beneath a bottom edge of rear wall 24 of modular jack
housing 16. Top wall 22 of the modular jack housing can
be provided with an integral, upstanding boss as shown
in phantom in Figure 1 for insertion into a hole 62 in the
underside of top portion 42 of the LED housing, as by a
press-fit. With such an arrangement the separate LED
module 10 can be assembled downwardly onto modular
jack 12 in the direction of arrow "A" (Fig. 8) whereupon
the post on the top of the modular jack enters hole 62 of
the LED module, and retention clip 60 snaps behind a
bottom edge of the front wall of the modular jack. If it is
desired to remove the LED module for inspection, repair
or other purposes, the lower edge of the rear portion 44
simply is pulled outwardly in the direction of arrow "B"
(Fig. 8) to clear retention clip 60 from the front wall of the
modular jack, and LED module 10 simply is lifted off of
the modular jack opposite the direction of arrow "A".
[0023] Even without retention clip 60, the embodiment
of Figures 1-5 may include hole 62 on the underside of
top portion 42 of LED housing 40 as shown in phantom
in Figures 5 and 6, simply to receive a locating post
upstanding from jack housing 16.

[0024] Figures 9-13 show another embodiment of a
printed circuit board mounted connector assembly in
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the form of an LED module 10 associated with a modu-
lar jack 12 adapted for electrically connecting a comple-
mentary mating plug (not shown) to a printed circuit
board (not shown) as is known in the art. Like the con-
nector assembly in Figures 2 and 3, the connector
assembly of Figures 9-13 includes two major sub-
assemblies, namely a board-mounted connector or
jack, generally designated 12 and an LED module, gen-
erally designated 10. Again, the LED module is sepa-
rate from the modular jack. The separate LED module is
generally L-shaped and mounted over the top and rear
of modular jack 12.

[0025] Because of the similarities between the con-
nector in Figures 9-13 and the connector in Figures 2-8,
like reference numerals will be applied throughout all of
Figures 9-15 corresponding to like elements described
above and referenced in Figures 2-8. The major differ-
ences between the features of the connector assembly
of Figures 9-15 and the connector assembly of Figures
2-8 reside in the arrangement of the retaining means or
latches as well as the light emitting components, as
described hereinafter.

[0026] More particularly, referring to Figure 11 in con-
junction with Figures 9 and 10, LED module 10 includes
a light emitting device (LED) 66 covered by a light diffus-
ing block 68. One of the LED's and diffusing block
assemblies is mounted within each front corner of the
LED module. The LED's are connected to conductors
50, and portions of the diffusing blocks are exposed
through openings 70 in front face 42a of the LED hous-
ing.

[0027] Figure 11 shows that LED module 10 has a
modified form of retaining means or snap latch arrange-
ment. Specifically, like the embodiment of Figures 7 and
8, a snap-latch flange or clip 60 is molded integrally
along the bottom edge of rear portion 44 of LED hous-
ing 40. The latch flange defines an inwardly direct hook
60a. A pair of latch holes 72 are formed in top portion 42
of the LED housing immediately behind front face 42a
thereof. A latch rib 74 projects inwardly of each latch
hole 72.

[0028] Turning to Figures 12 and 13, LED module 10
(Fig. 11) is mounted on modular jack 12 in the direction
of arrow "A" (Fig. 12). When the housing of the LED
module is snapped into latching engagement with the
housing of the modular jack, hook 60a of latch flange 60
snaps behind a bottom edge 76 of rear wall 24 of mod-
ular jack housing 16. In addition, a pair of latch bosses
78 project upwardly from the front top corner of the
modular jack housing and enter latch holes 72 at the
front of the LED housing. A latch groove 80 is formed in
the front face of each latch boss 78 for receiving the
latch rib 74 within the respective latch hole 72 of the
LED housing. The top front corner 78a of each latch
boss 78 is chamfered or rounded so that latch ribs 74
ride over the latch bosses and snap into latch grooves
80.

[0029] In an alternative mounting method, the module
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10 may be initially tilted a slight angle allowing lateral
ribs 78 to enter respective grooves 80 and then the
module may be rotated into latching engagement with
the housing of the modular jack.

[0030] Figure 14 shows a modified form of LED mod-
ule wherein a pair of diffusing blocks 68A are provided
and are exposed through openings 70A in front face 42a
of the LED housing. Openings 78a are larger than open-
ings 70 in Figure 11 to expose greater portions of diffus-
ing blocks 68A. In addition, LED module 10 in Figure 14
has a single latch hole 72A and a corresponding single
latch rib 74A, versus the two latch holes 72 and corre-
sponding two latch ribs 74 of the module embodiment
shown in Figure 11. Of course, the modular jack hous-
ing would have a single latch boss for projecting into the
single latch hole 72A.

[0031] Finally, Figure 15 shows a form of LED module,
generally designated 10, which includes a pair of elon-
gated light pipes 82 embedded within elongated
recesses 84 within top portion 42 of the LED housing.
LED's 86 are disposed within the LED housing near the
juncture of the top portion 42 and rear portion 44
thereof. The LED's are electrically connected to conduc-
tors 50. Each light pipe 82 has a front face 82a exposed
through an opening 90 in front face 42a of the LED
housing. Light pipes 82, as well as diffusing blocks 68
and 68a are homogeneous structures fabricated of such
materials as a substantially clear polycarbonate mate-
rial.

[0032] 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 con-
sidered in all respects as illustrative and not restrictive,
and the invention is not to be limited to the details given
herein.

Claims

1. A LED module (10) for association with a printed
circuit board mounted connector assembly (12) for
electrically connecting a complementary mating
plug to a printed circuit board, the connector
assembly having a connector housing (16) for
mounting on the printed circuit board, the housing
including a front face (18) with cavity (20) therein
defining a plug-receiving opening, a top wall (22)
and a rear wall (24), and a plurality of terminals
each including one end extending into the cavity to
make electrical contact with a corresponding termi-
nal on the plug within the cavity and the other end
(38) adapted to contact the printed circuit board,
wherein the LED module (10) comprises:

a separate LED housing (40) mounted over the
top and rear walls (22,24) of the connector
housing (16),

a light emitting device (46) mounted on said
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10.

11.

LED housing (40) and viewable through a front
face (42a) thereof adjacent the plug-receiving
opening (20), and

conductors (50) extending from said light emit-
ting device (46) through the interior of the LED
housing (40) and downward for connection to
the printed circuit board.

The LED module of claim 1 wherein said LED hous-
ing (40) is generally L-shaped including a top por-
tion (42) over the top wall (22) of the connector
housing (16) and a rear portion (44) over the rear
wall (24) of the connector housing.

The LED module of claim 1 wherein said other ends
(38) of the terminals and distal ends (52) of said
conductors (50) include feet for surface mounting
on the printed circuit board.

The LED module of claim 3 wherein said feet
(38,52) of the terminals and the conductors are
generally in a line.

The LED module of claim 1 wherein said light emit-
ting device (46) is snap fit into a recess (48) formed
in the bottom of the LED housing (40).

The LED module of claim 1 wherein said conduc-
tors (50) are snap fit into channels (54,56) formed in
the bottom of the LED housing (40).

The LED module of claim 6 wherein said light emit-
ting device (46) is snap fit into a recess (48) formed
in the bottom of the LED housing (40).

The LED module of claim 1, including complemen-
tary interengaging retaining means (60,76,74,78)
on the LED housing (40) and the connector housing
for retaining the LED module (10) mounted on the
board mounted connector (12).

The LED module of claim 8 wherein said retaining
means include a first snap latch (74,78) near the
front of the top wall (22) of the connector housing
(16) and a second snap latch (60,76) near the bot-
tom of the rear wall (24) of the connector housing.

The LED module of claim 1, wherein said conduc-
tors (50) are press fit into channels (54, 56) formed
in the LED housing (40).

A modular jack assembly for electrically connecting
a complementary mating plug to a circuit board,
comprising:

a jack housing (16) having a front face (18) with
a receptacle (20) for receiving the plug, a top
wall (22), a rear wall (24) and a bottom face
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(26) adapted for mounting on the circuit board;
a plurality of terminals (39) each including one
end (37) extending into the receptacle for mak-
ing electrical contact with a corresponding ter-
minal on the plug and the other end (38)
adapted to contact the circuit board;

a separate LED housing (40) mounted over the
top (22) and rear (24) walls of the jack housing
(16);

a light emitting device (46) mounted on the
LED housing (40) and viewable through a front
face (42a) thereof adjacent the receptacle (20);
and

conductors (50) extending from the light emit-
ting device (46) through the LED housing (40)
for connection to the circuit board.

The modular jack assembly of claim 11 wherein
said LED housing (40) is generally L-shaped includ-
ing a top portion (42) over the top wall (22) of the
jack housing (16) and a rear portion (44) over the
rear wall (24) of the jack housing.

The modular jack assembly of claim 11 wherein
said other ends (38) of the terminals and distal
ends (52) of said conductors (50) include feet for
surface mounting on the printed circuit board.

The modular jack assembly of claim 13 wherein
said feet (38,52) of the terminals and the conduc-
tors are generally in a line.

The modular jack assembly of claim 11 wherein
said light emitting device (46) is snap fit into a
recess (48) formed in the bottom of the LED hous-
ing (40).

The modular jack assembly of claim 11 wherein
said conductors (50) are snap fit into channels
(54,56) formed in the bottom of the LED housing
(40).

The modular jack assembly of claim 16 wherein
said light emitting device (46) is snap fit into a
recess (48) formed in the bottom of the LED hous-
ing (40).

The modular jack assembly of claim 11, including
complementary interengaging retaining means
(60,76,74,78) between the jack housing and the
separate LED housing.

The modular jack assembly of claim 18 wherein
said retaining means include a first snap latch
(74,78) near the front of the top wall (22) of the con-
nector housing (16) and a second snap latch
(60,76) near the bottom of the rear wall (24) of the
connector housing.
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