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INDICATOR LIGHT MODULAR JACK

. Field of the Invention

The present invention relates to modular jacks and, more particularly, to modular

jacks having line status indicators.
Background of the Invention

Modular jacks are well known, especially for telephone communications equipment
wherein it is necessary to provide a releasable coupling of one device to another.
_ Modular jacks are frequently used for the interconnection of computing devices to the
telephone system, as they provide a compact, cost effective, and user frieﬁdly interface.
The modular jaéks releasably conn_ect four and in some cases six or more discrete lines
or circuits from one device to another via a complementary plug. Single or multiple
(gang) facks are made that couple single or muitiple lines to single or multiple line
devices. |

In some applications, it has become necessary to monitor or inform a user of the
electrical activity on one or more of the jack's circuits. Such activity could be the use of

the line or a trouble indication. In the prior art, this is usually accomplished by mounting

an indicatpr light close to or adjacent to the jack and electrically coupling the light to the
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Field of the Invention The present invention relates to nodul ar
jacks and, nore particularly, to nodul ar j acks having line status

| ndi cat ors. Background of the Invention - Modul arj acks are wel
known, especially for tel ephone comuni cati ons equi pnent wherein it is
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devi ces tobthe tel ephone system as they provide a conpact, cost
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connect four and in sone cases six or nore discrete |lines or circuits

from one dedncH.-3.0Patenthd 978,31 % eotifrd eenngciopWith \Gsugl éndicatan| issped on
December 18, 1990 to A. Pocrass, a connector adapted to receive a mating plug therein
has a visual indicator positioned within the front wall and thus integral with the housilng
to provide a visual verification of the status of the electrical connection. However,
because the visual indicator is formed integral with the housing, it is not possible to
change the indicator light should it need replacing.

In U.S. Patents 4,379,606 and 4,-397,51.:'5, both entitled Cartridge Holder and
Connector System issued on April 12, 1983 and August 9, 1983 respectively to Clark et
al., discloses a cartridge holder that is adaptable to receive different cartridge
configurations through a removable front plate keyed to the specific cartridge
configuration. The front plate is detachably secured to the housing so that by replacing
the front plate, the housing is adapted to receive different cartridge configurations.
'However, while the front plate includes apertures to view the LEDs, the LEDs are
retained in proper position by the cartridge housing. The cartridge housing in turn, is

then secured to the circuit board.

Thus, with the '606 and '513 Clark et al. patents it would be necessary to totally

remove the holder or housing from the printed circuit or mounting board in order to

. change or replace the LEDs.’

In view of the above, it is thus an object of the present invention to provide a

muitiple modular jack that includes integral indicator lights.

-2.

R —
eet Has Been Replaced

i



(gang) jacks are nmade that couple single or nultiple lines to single or
multiple I'ine devi ces. In sonme applications, it has becone
necessary to nonitor or informa user of the electrical activity on one or
nore of the jacks circuits. Such activity could be the use of the line or

a troubl e i ngii§@notHer 6tpe& t@feiggéséﬁttinvém}én i&gi{b?}titgé wna[ﬁgéﬁgﬁigr@l‘éfrﬂiaéx with

nmounting an indicator ['ight e to or adjace the |

el ect 11 fhbVaigiRblcdiod fighds ! ONt to the

it is yet another object of the present invention to provide a mulitiple modular jack

with a readily removable front panel and removable indicator lights that does not change

the profile of a standard multiple modular jack.

Summary of the Invention

The above objects are achieved in the present invention with the provision of a
multiple modular jack having indicator lights detachably retained by the front shield, face
plate, or bezel of the jack. The front shield is detachably mounted to the front face of
the housing. The placement of the indicator lights on the front shield does not alter the
profile of a standard multiple modular jack, and thus no modification to the housing is

necessary to carry out the present invention.

In one embodiment, the front shield includes bracket portions that have bores
therein. The bores removably receive and retain the indicator lights, with the front shield
held onto the housing. Retention of the indicator lights is thus accomplished solely by
the front shield, independent of the housing. Preferably, the indicator lights are light
emitting diodes (LEDs). .This embodiment is practical for small LEDs such as 1.8mm
LEDs.

In another embodiment, the front shield includes bracket portions with notches
formed therein. The edges of the notches are received in grooves formed in the LEDs.

This embodiment is practical for larger LEDs such as 3.0mm LEDs.
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-2- circuit. Wiile this is at | east adequate for single or individual
packs, this practice is quite cunbersone concerning multiple jacks. .
In U S Patent 4,978,317, entitled Connector Wth Visual Indicator issued
on Decenber 18, 1990 to A Pocrass, a connector adapted to receive a

mating plug Guierally, th@'@EBs‘ihélHGé tbﬁﬂlr@é HatPae blcetRalp ddwpmed kS ciregits on

wal | and thus integral wth housi ng to provide a visual verification
'ndli cat o PHP ?f%&%ﬁt. Bbe %‘nﬁfﬂ{%@*hs%'\my‘m?% He courBIAR NIy Hid e

change 5rheeel'erc]: rica tyocrouplechl Ito heoglpgrciapna?g %ﬂcﬁﬁg on t'he circuit board via a thin, flexible
conductor that extends about the housing of the jack.
In yet another embodiment, the LEDs may be directly coupled to a flex circuit .
without a front plate, the flex circuif wrapping around the housing of the jack and coupled
to the printed circuit board. The.ﬂex circuit may, for example, be a copper etched circuit

or a thin film type conductor circuit.

Brief Description of the Drawings

So that the manner in which the above-recited features, advantages, and objects
of the present invention are attained and can be understood in detail, a more particular
description of the invention, briefly summarized above, may be had by reference to the

embodiments thereof which are illustrated in the appended drawings.

It is noted, however, that the appended drawings illustrate only typical
embodiments of this invention and are therefore not to be considered fimiting of its
scope, for the invention may admit to other equally effective embodiments. Reference

the appended drawings, wherein:

F}g. 1 is an exploded perspective view of a dual opening modular jack with the

housing in partial cutaway, the jack having a removable face plate adapted to removably

retain a plurality of LEDs;
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In U S. Patents 4,379,606 and 4, 397,513, both entitled Cartridge Hol der and
Connector Systemissued on April 12, 1983 and August 9, 1983 respectively
to Clark et al ., discloses a cartridge holder that is adaptable to
receive different cartridge configurations through a rem)vabl e front

plate keyed gy h %pﬁg{ggegmsérvaéwd&e  SHEH{AR BB ERP of PRAmBLEDR e

detachably sec ousin replracin

t he housi adated tor eret cartridge configurations.
Howevor DI R BB G r 4y Sfigla 1. fsface Rlate: dHan 53%7—’@\%% {8940 3 plurality
LEDs are ret ai ned I n roper p05|t|on by the cartridge housing. The

cart ri aefealtRinativg type 5 is then secured to the circuit board.
Thus, with the '606 and '513 Cark et al. patents it woul d be necessary to
totally Fig. 3 is a perspective view of the modular jack of Fig. 1 mounted onto a printed

circuit board, the modular jack having another alternative embodiment of a detachable .
face plate adapted to removably retain a plurality of another alternative type of LEDs
coupled to the circuit board by ribbon leads or a thin film conductor strip; ‘and

Fig. 4 is a rear perspective view of the modular jack of Fig. 3.

Detailed Description

Referring to Fig. 1, there is shown a dual receptacle modular jack, generally
designated 10. The modular jack 10 includes a housing, generally designated 12, and
a front cover, shield, or face plate, generally desighated 14. The housing 12 is
essentially hollow and defined by a top wall 16, a bottom wall 18, a right side wall 20,
a left side wall 22, a rear wall 24, and a front wall 26. Preferably, the housing is molded
from an electrically inéulating or dielectric material such as plastic, but any suitable
material may be used. The modular jack 10 depicted in Fig. 1 has a middle partition,
divider, or wall 28 that deﬁnés a left cavity 30 and a right cavity 32 within the housing
12. Intégrally formed into the housing 12 at the bottom of the left cavity 30 is a channel
formation 31 that serves to orient and guide the receiving plug (not shown) through a
complementary plug structure (not shown). Likewise, integrally formed into the housing
12 at the bottom of the right cavity 32 is a channel formation 33 that serves the orient

and guide the recei\)ing plug (not shown) through a complementary plug structure (not
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renmbve the holder or housing fromthe printed circuit or nounting board in

order to change or repl@ace the LEDs.

In view of the above, it is

thus an object of the present invention to provide a nultiple nmodul ar jack

t hat

-3-

i ncl udes integral indicator |ights.

shown). It should be understood that while the modular jack 10 depicted in Fig. 1 is
configured for the receipt of two complementary plugs, the principles of the present
invention as described herein are applicable to single modular jacks as well as muitiple
position modular jacks (gang jacks).

Disposed in the rear wall 24 at the end of the right cavity 32 is a plurality of slots
or,openings 34. One terminal or lead 36 extends through each slot 34 in a on.e-to—one
correspondence. The number of slot/terminal pairs 34/36 depends on the design of the
jack and the available space. Typically, four or more slot/terminal pairs 34/36 are used.

While not viewable in Fig. 1, disposed in the rear wall 24 at the end of the left cavity 30

~are like slot/terminal pairs. The number of slot/terminal pairs at the end of the left cavity

30 is generally the same as for the right cavity 32.

According to one aspect of the present invention, the face plate 14 is adapted to
be removably or detachably received against the front wall 26 of the modular jack 10.
Preferably, the face plate 14 is made of a suitable electrically conducting metal. In this
manner, the face plate 14 serves as a metal shield for electrical grounding for devices
attached thereto or mounted thereon. The face plate 14 is defined by a front face 38,
a top flange 40, a bottorit flange 46, a right flange 42, and a left flange 44. Each flange
40, 42, 44, 46 extends a short distance from and transverse relative to the front face 38
such that when the face plate 14 is positioned against the housing 12, the flanges are

adjacent respective walls 16, 20, 22, 18 and hold the face plate 14 to the housing 12 by

an interference or friction fit.
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It is another object of the present invention to prO\)i de a nmul tiple nodul ar

- sack with renovabl e, i ndicator |ights. . It is yet another
obj ect of the present invention to provide a nultiple nodul ar jack W th
a readily renovabl e front panel and renovable indicator |ights that does
not change Thehomt'akb! nd@r ' i
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the jack. The front shield is detachably nounted to the front face of

respectively, to allow the plug (not shown) to fit therethrough and into the respective left
and right cavities 30, 32. The front face 38 also includes a left bracket 54, é right
bracket 56, and a middle bracket 58 each of which are disposed at the bottom of the.
front face 38. The brackets 54, 56, 58 correspond in location to cutout areas in the
housing 12. The bracket 54 has a bore 60 with an insert or grommet 61 therein.
Disposed in the bore and removably retained by the insert 61 is a light erﬁitting device.

such as a light emitting diode (LED) 62. The LEI:; 62 shown is a 1.8mm LED having two

leads or terminals 64, 66 that are electrically coupled to a particular line circuit for status

indication of that particular line. The middie bracket 58 includes two like bores (not
numbered) and inserts (not numbered) that removably retain two 1.8mm LEDs 68, 70.
In like rﬁanner, the right bracket 56 iﬁcludes a bore (not numbered) and insert (not
numbered) that removably retains a 1.8mm LED 72. Of course, each LED 68, 70, 72
also includes two terminals (not numbered) associated therewith for electricai connection

to a particular line circuit.

It should be understood that the housing 12 is a standard dual receptacle modular

~ jack housing and thus needs no modification to accommodate the present detachable

face plate 14 with its removable LEDs 62, 68, 70, 72. The 1.8mm LEDs are shielded

against static discharge by the face plate 14.

With reference now to Fig. .2, there is shown an alternative embodiment of a face

plate and associated light indication or emitting devices. The face plate 80 is, again,

-7-
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t he housi ng. The placenent of the indicator lights on the front shield does

not alter the profile of a standard nultiple nodular jack, and thus no
nodi fication to the housing is necessary to carry out the present
i nventi on. I n one enbodi ment, the front shield includes bracket

ortions at, have, bores t herein. The.bores movahly recei,ve . and retain
Poe | naPEefRBro e O 3 elebRERl SndUnting metah 8IS o Mot ahislpr path for
Retention of the indicator lights is thus acconplished sol el t he

front shtadicadischergesnaadtissfesignedtaibedptachablyrattached lﬁﬁethené@'géﬂgrm withogt
are |ight emtting diodes (LEDs). This enbodinent is practical for snall
LEDs suntodificatictnim thellidusing. The face plate@0 i defiretibyanfront facef82) izt tophlange
i ncl udes br_acket portions wth notches
84, a bottom flange 86, a left flarige 88, and a right flange 90. The flanges 82, 84, 86,
88, 90, extend a short distance from and transverse relative to the front face 82 such
that when the face plate 14 is positioned against the housing 12, the flanges are
adjacent respective walls 16, 20, 22, 18 and hold the face plate 80 to the housing 12 by
an interferenée or friction fit.
The face plate 80 additionally includes a. c.:enter partition 92 that defines left and
right cutout portions 94 and 96 respectively. The left and right cutout portions 94 and
96 correspond in location and dimension to the left and right cavities 30, 32, respeciively,
to allow the plug (not shown) to fit therethrough and into the respective left and right
cavities 30, 32. The front face 82 also has a left bracket 98, a right bracket 100, and a
middle or center bracket 102 each of which are disposed at the bottom of the front face
82. The brackets 98, 100, 102 correspond in location to cutout areas in the housing 12.
. The left bracket 98 has a configured notch 104 therein in which is removably seated a
light emitting device such as a light emitting diode (LED) 106 via grooves in the lens of
the LED 106 that hold the edges of the configured notch 104. Additionally, the LED 106
has two leads 108, 110 for electrically coupling the LED 106 to a particular line circuit
for status or trouble indication of that particular line. The righf bracket 100 likewise

includes a configured notch (not numbered) in which is disposed an LED 112, while the

middle bracket 102 includes two configured notches (not numbered) in which are

-8-
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fornmed therein.
tthe LEDs. This enbodinent is practical for |arger
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coupled to circuits on

The edges of the notches are received in grooves forned in .
LEDs such as 3. 0nm LEDs.

Generally, the LEDs include terminals that are electrically
the printed circuit board. Alternatively, the

LEDs rmaydi8gosedRIEds 1o 4 SheT 8. RAififodghPhot numbered, or particularly seen in Fig. 2,

each LED inclu.d'es two leads for electrically coupling the particular LED to the particular
line or circuit.

As depicted in Fig. 2, the LEDs 106, 112, 114, and 116 are 3.0mm LEDs. The
3.0mm LEDs provide an increased indicator size relative to the 1.8mm LEDs that is
somewhat more noticeable when illuminated. However, the increase_:d size of the LED
is at the expense of a face plate having less metal per the total are thereof. It should
now be understood that any color of LED may be used as well as size of LED as long
as the supporting brackets can accommodate t.h'e particular size. The larger the size of
LED, the less metal in the face plate and thus the less shielding the face plate provides
against static discharge. The more metal the face plate has, the more the face plate can
dissipate the static discharge reducing the likelihood of damage to the LED. With less
metal area, the ability of the plate to absorb or dissipate the elecfricity is reduced.

With reference to Figs. 3 and 4 there is shown a further alternative embodiment
of a face plate and LED configuration. Here, the housing 12 is shown mounted upon a
printed circuit board (PCB) 118. The face plate 120, in like manner to the previous
embodiments depicted in Figs. 1 and 2, includes a front face 122, a bottom flange 124,
a top flange 126, a right flange 128, and a left flange (not visible) that each extend a
short distance from and transverse to the front face 122 that together provides an
fnterference fit with the sides or walls of the housing 12 in order to detachably secure
the face plate 120 to the housing 12. The present face plate 120 has two light emitting

devices such as light emitting diodes (LEDs) per each housing cavity or receptacle that

-9-
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are electrically coupled to the appropriate circuits on the circuit board

via a thin, flexible ;conduct or that extends about the housing of the

j ack. In yet anot her enbodi nent, the LEDs may be directly coupl ed
to aflex circuit without a front plate, the flex circuit wapping
around t r
The flexts .f’?@ﬁ'ﬁff@%‘*"e iR orie I fae 122 RE GBIAREE, e sk Y T
fllmtype |rcu Br.i ef Descrlpt|on of the Dravmngs

So t hat A'fle % i %hquﬁs CliYRl¥e-recited features, advantages, and

obj ect s of the present I nvention are attained and can be _understood in

detail, a moforjitystiationatwo LERs ABPtansh132 are depisted fethe tighteceptacle of the

sumari zed above, may be had by reference to the _
housing 12, with a lens 142 in an'exploded position. The LEDs 130, 132 are electrically

coupled to an end 147 of a thin, flexible conductor strip 146, such as a ribbon cable, a
thin film coated conductor, a copper etched circuit, or the like and may be coupled to the
housing by adhesive. The end 147 and the upper portion of the front face 122 also
includes two bores 134, 136 that receive two legs 138, 140 of the elongated lens 142.
The lens 142 helps retain the conductor strip 146 on the housing 12 and _éoﬂen the LED
light effect. In like manner to the right receptacle side of the housing, the left receptacle
side includes two LEDs (not shown) electrically coupled to a thin, flexible conductor strip
148, and covered by a lens 144. The conductor strips 146, 148 are contiguous with the
top wall 16 of the housing 12 and are electrically coupled to a plurality of terminal pins
150 that are in turn electrically coupled to the.appropriate circuits on the PéB 118. One
type of terminal pin 150 may be a Clincher- Solder Tab obtainable through Berg
Electronics of Etters, Pennsylvania, as part number 76216.

As best seen in Fig. 4, the terminal pins 150 are used to electrically couple or act
as a bridge between the various circuits of the conductor strips 146, 148 and the
appropriate PCB 118 circuits. The strip 146 is retained by a U-portion 154 of the
ferminal pin 150.

It should be understood that with the use of a flex circuit it is not necessary to

have a face plate. The LEDs may be mounted directly to the flex circuit. Additionally,

-10 -
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enbodi nents thereof which are illustrated in the appended draw ngs.

I't is noted, however, that the appended draw ngs illustrate only typical
enbodi nents of this invention and are therefore not to be considered
limting of its scope, for the i nvention may admt to other equally

ef f ecti i Agbe ﬁb{]ﬁgﬁ%y ctf madife 3 %rdﬂf @"éé"ﬁéce#rrﬁbéd?z%rhccommodahe

Fig. 1 I's an exp ect | ve vi‘ew o openi ng l'ar jack
t he Hfl na &3 6" cut away, the jack having a renovable face plate
adapt ed I"Lx'/:‘l $etain a plurality of LEDs;

While the foregoing is directed to the preferred embodiment of the present
invention, other and further embodiments of the invention may be devised without
departing from the basic scope thereof, and the scope thereof is determined by the.

claims which foliow.

- 11 -
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Fig. 2 is a perspective view of an alternative enbhodi nent

of a renovable face plate for the nodular jack of Fig. 1, the face plate

adapted to renovably retain a plurality of alternative t h ‘Been Replaced
Fig. 3 is a perspective view of the nodular jack of Fig. 1 Ii H
printedgiaipgr cuit board, the nodul ar jack having anot her al

enbodi nent of a detachabl e face plate adapted to renovably ret'ain a

pl ural i WH%T @quéétIEF native type of LEDs

1. In a modular type connector for receiving a complementary plug to effect an
electrical connection between the modular connector and the plug, the modular
connector having a housing defining a front face with a cévity therein,-the modular
connector further having a plurality of terminals extending into the cavity and adapted
to make electrical contact with corresponding terminals on the plug, the improvement
comprising a cover plate removably secured to the front face of the connectér, the cover
plate having a cutout portion conforming in sha;;e: to the cavity in the modular connector,
and a light emitting device removably retained on said cover plate, said light emitting
device adapted to be electrically coupled to one of the termiﬁals to indicate status of that
terminal.

2. The modular connector of claim 1, wherein the housing is formed by a top wall,

a bottom wall, a right side wall, a left side wall, and a rear wall.

3. The modular connector of claim 1, wherein said leads comprise flex circuits.

4, The connector of claim 3, wherein the flex circuits comprise a polyestér film with
a conductive ink. . |

5. The connector of claim 4, wherein the flex circuits are coupled to a solder tab.
6. The modular connector of claim 3, wherein said flex circuits are disposed on an

exterior surface of the housing.

7. The modular connector of claim 2, wherein said cover plate comprises a flat front

panel with said cutout portion therein, said flat front panel conforming in size to the front

-12 -
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coupled to the circuit boar d by ribbon leads or a thin This Shee laced
strip; and Fig. 4 is a rear perspective view of ,ack
Det ai | ed Description Referring to S

of Fig. 3.
shown a dual receptacle nodul ar jack, generally desi gnated 10. The

nmodul ar ¢4 | ; | S| : a_ front
Cover . HERTR Al SholRHpid g yBBUF I Ye RSB hrdena it pper
e Bt S e o ated 1Tk i S ST e e
Preferably, the housing is nol ded froman electrically insulating or

di el ect RiROrHaR éher@of.sagﬁwas transverse, membemextending.frem a lower end of said front

panel and adapted to abut an oduter surface of the bottom wall and cover a portion

thereof, a left transverse member extending from a left end of said front panel and
adapted to abut an outer surface of the left side wall and cover a portion thereof, and
a right transverse member extending from a right end of said front panel and adapted
to abut an outer surface of the right side wall and cover a portion thereof.

8.  The connector of claim 1, further compr;s}ng a lens removably received on said
cover plate. and disposed over said light emitting device. .

9. A modular connector for receiving a complementary plug to effect an electrical
connection therebetween, the modular connector comprising:

a housing defined by a bottom wall, a top wall, a rear wall, a front wall, a left wall,
and a right wall;

a cavity in said housing having an opening in said front wall;

a plurality of electrical terminals disposed in said cavity and adapted to make
electrical contact with eléttrical terminals of the plug upon insertion of the plug into said
cavity; .

a cover plate sized and configured to be receivéd on said front wa_ll, said cover
plate having a cutout portion of the same configuration as said opening, and a top

transverse flange, a bottom transverse flange, a left transverse flange, and a right

-13 -
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This Sheet Has Been Replaced
material may be used. The nodul ar jack 10 depicted in Fig. _
_partition, divider, aor wall 28 that defines a |lefit cavit ht
cavity 32 within the housing 12. Integrally forned into housing 12 at
the bottomof the left cavity 30 is a channel formation 31 that serves to

orient t?d?%v&t%@'ﬁaﬁ 8, §Eﬁ's§|{ﬂir§$‘3d§ Retq egr%& ? Cﬁﬁn’fggnﬁﬁtsoaq? %ﬁﬁ%ﬁg’%ﬁ%ﬁd

pl ug structure
12 at e.right ca 32|sacannel formati on 33 that
serveswﬁ‘e&g&é@m‘&{ éﬁg tg'éaltshB}I?@%je ‘?/ﬁ'ﬂﬂgpf"ﬂg (not shown) through a
conpl enment aray pl ug structure (not

light emitting device removably held by said cover plate, said light emitting

device electrically coupled to one of said plurality of terminals to indicate status of the
line corresponding to one of said plurality of terminals.

10. The modular connector of claim.Q, wherein said cover plate includes a mounting
seat formed therein that retains said light emitting device.

11.  The moduiar connector of claim 9, further comprising a plurality of light emitting
devices of a number equal to or less than a nt:tnber of said terminals, each said light
emitting device electrically coupled to a different terminal to indicate status of the line
corresponding to the respective said terminal, and a plurality of mounting seats formed
in said cover plate that respectively retains said plurality of light emitting device.

12.  The modular connector of claim 9, wherein said light emitting device is electrically
coupled to said one of said plurality of terminals via a flex circuit.

13. The modular con‘nector‘of claim 12, wherein said flex circuit comprises a copper
etched circuit.

14. The modular conhector of claim 12, wherein said flex circuit comprises a screen
printed conductor.

15. A modular connector for receiving a complementary plug to effect an electrical
connection therebetween, the modular connector comprising:

a housing defining a front face and having a cavity therein with an opening in said

front face;

-14 -
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It should be understood that while the nodul ar jack 10
gonfigured for the receipt of two conplenentary
plugs, the principles of the present i nvention as described herein are
applicable to single nodular jacks as well as nmultiple posi ti on nodul ar
jacks (gang | wal | t t nd, of the
L TGhe ours, ) Aty of electipd! SRTRS isbded S Sale Bavi, A a0 be
| ead 36 étf}ggﬁ thro%gjlh each Iot 34 in a one-to-one correspondence. The
nunber o ¥ EPHPIS t9,gomp ejﬂ?@@%@é@ﬁ%abtﬁrﬂmalaéﬁu 1§98 RIugt wron insartionraf
t he ava| abl e space. Typically, four or nore slot/term nal pairs 34/36 are
used. e plug into said cavity;

- 6- shown) .
depicted in Fig. 11is

a flex circuit electrically éoupled to at least oiie of said plurality of electrical
terminals; and

a light emitting device electribally coupled to said flex circuit.
16.  The modular connector of claim 15, further comprising a plurality of light emitting
devices of a number equal to or less than said plurality of electrical terminals, each said
light emitting device electrically coupled to one- c;f a plurality of flex circuits.
17. The modular connector of claim 15 wherein a portion of said flex circuit is secured
to said housing.
18. . The modular connector of claim 17 wherein a lens is superimpoéed over said light
emitting divice.
19.  The modular connector of claim 18 wherein said flex circuit is secured at least in
part to said housing by said lens.
20. The modular connector of claim 15 wherein said housing has a fear side opposed

to said front face and said flex circuit extends rearwardly beyond said rear side.

Sheet Has Been Replaced
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While not viewable in Fig. 1, disposed in the rear wall 24 at the end of
-the left cavity 30 are like slot/termnal pairs. (The nunber of
slot/termnal pairs at the end of the left cavity 30 is generally the
same as for the right cavity 32. According to one aspect of the
presentAbstraeti on, the face plate 14 is adapted to be renovably or

det achably recei ved against the front wall 26 of the nodular jack 10.

bohubrits hA2ﬁ°ﬁ2%Eéé’é’? s 3 B aRle P gl oF rrif i dhpjecefapien &
o A 5 S 0, o B B
fl ange 46, _a rlght flange 42, and a |left flange 44. Each flange 40, 42,

44, 46 refiefihstangdasd slual receptacte masivlamiacksankhe face platathalds varions typeatof

face 38
LEDs that are electrically coupled to the lines of the modular jack for indicating status

or activity of the particular line, e.g. when the line is in use transmitting or receiving data. |
The L_EDs may be coupled to the individual lines by standafd leads or flexible ribbon
cable. Additionally, the face plate is formed of a metal to provide protection against
static discharge damag;a to the circuits. The ﬁ{etal face plate provides an alternative |
“path for the electricity rather than through the LED which might cause damage thereto.
In another form, the LEDs may be directly coupled to a flex circuit, without a face plate
with the flex coupled to the individual Ifnes. The flex circuit may extend about the

housing of the jack and be secured thereto by a suitable adhesive.

se
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such that when the face plate 14 is positioned against the housing 12, the
flanges are adjacent respective walls 16, 20, 22, 18 and hold the face
plate 14 to the housing 12 by an interference or friction fit.

-7- The front face 38 includes a left cutout portion 50 and a
ri ght cutout portion 52

[
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that correspond in location and dinension to the left and right openings

30, 32, respectively, to allow the plug (not shown) to fit therethrough
and into the respective |eft and right cavities 30, 32. The front face
38 also includes a left bracket 54, a right bracket 56, and a middle
bracket 58 each of which are disposed at the bottom of the front face

38. The brackets 54, 56, 58 correspond in location to cutout areas in the
housi ng 12. The bracket 54 has a bore 60 with an insert or gromret 61

t herein. Di sposed in the bore and renovably retained by the insert 61
is alight emtting device such as a light emtting diode (LED) 62. The
LED 62 shown is a 1.8nmm LED having two | eads or termnals 64, 66 that

are electrically coupled to a particular line circuit for status
indication of that particular line. The m ddl e bracket 58 includes two |ike
bores (not

is Sheet Has Been Replaced




nunbered) and inserts (not nunbered) that renovably retain two 1.8nmm LEDs
68, 70. In |Iike manner, the right bracket 56 includes a bore (not
nunbered) and insert (not nunbered) that renovably retains a 1.8mm LED
72. O course, each LED 68, 70, 72 al so includes two term nals (not
nunbered) associated therewith for electrical connection to a particular
line circuit. It should be understood that the housing 12 is a
standard dual receptacle nodular jack housing and thus needs no

nodi fication to acconmmodate the present detachable face plate 14 with its
renovabl e LEDs 62, 68, 70, 72. The 1.8mm LEDs are shielded against static
di scharge by the face plate 14. Wth reference nowto Fig. 2, there
s shown an alternative enbodi nent of a face

This Sheet
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pl &t e .and associated light indication or emtting devices. The face plate _
4,80 1's, again. preferably made of an electrically conducting
netal to provide a netal shield or path for static discharges, and is
designed to be detachably attached to the housing 12 w t hout

e
eet Has Been Reﬁaced
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nodi fication to the housmg The face pI ate 80 is defined by a fron%ﬂ@}%{m
82, a top flange 84, a bottom flange: 86, .a left flange 88, and a {

_“tlange 90. The flanges 82, .84, 86, 88, 90 extend a short di stance fro
and transverse relative to the front face 82 such [RE
plate 14 is positioned agai nst the housing 12, the ARSI S TANE &7 ; g A
respective walls 16, 20, 22, 18 and hald the face pI . '

12 by an interference or friction f-rt- i ?ﬁ .
additionally includes a center partition 92 that" t) %@ %@ta edl.(q
cutout portions 94 and 96 respectively. The left a ymrg‘m“ eabéft g
94 and 96 correspond in location and di nensi on t}zmb and righ &

0 \02 ) e

cavities 30, 32, respectively, to allow the plugi(‘not shown ﬁgéﬁﬂﬁ ......
t heret hrough and into the respective left and right DATE OF

-----

~ INDICATOR LIGHT MODULAR JACK

Field of the Invention

The present invention relates to modular jacks and, more particularly, to modular

.jacks having line status indicators.
Background of the Invention
Modular jacks are well known, especially for telephone communications equipment
wherein it is necessary to provide a releasable coupling of one davice to another.
| _Mcﬁdula_r jacks are frequently used for the interconnection of computing devices to the
. telephone systerri. as they provide a compact, cost effective, and user frieridly interface.
' The modular jacks releasably connect four and in some cases six or more discrete lines
or circuits from one device to another via a complementary plug. Single or multipla

(gang) 1acks are made that couple single or multiple lines to single or multiple line

P
xd
i Ja

devnces7

In some applications, it has become necessary to monitor or inform a user of the
electrical activity on one or more of the jack's circuits. Such activity could be the use of
Ithe line or a trouble indication. [n the prior art, this is usually accomplished by mounting

an indicator light close to or adjacent to the jack and electrically coupling the light to the
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cavities 30, 32. The front face 82 also has a left bracket 98, a ri ght
bracket 100, and a mddle or center bracket 102 each of which are
di sposed at the bottom of the front face 82. The brackets 98, 100, 102

correspond in location to cutout areas in the housing 12. The left
bracket 98 has a configured notch 104 therein in which is renovably seated
a light emting device such as a lighty emtting diode (LED) 106 via

grooves in the |ens of the LED 106 theat hol d the edges of the configured
notch 104. Additionally, the LED 106 has two | eads 108, 110 for
electrically coupling the LED 106 to a particular line circuit for status

ekt TP M AR e e o,

i kewi se 'i"ﬁ“ﬁﬁ con ur e t nunber ed

an LED 112Flér\§?ers mec ﬁg}n@ rﬂuﬁ&@%&& 102 i ncl udes tvvo configured notches

(not nunbe
In U.S. Patent 4,973,317, entitled Connector With Visual Indicator issued on

December 18, 1990 to A. Pocrass, a connector adapted ta receive a mating plug therein
has a visual indicator positioned within.the front wall and thus integral with the housing
to provide a visual verification of the status of the electrical connection. However,
because the visual indicator is formed integral with the housing, it is not possible to
change the indicator light should it need replacing.

In U.S. Patents 4,379,606 and 4,397,51”3, both entitled Cartridge Holder and
Connector System issued on April 12, 1983 and August 9, 1983 respéctively to Clark et
al., discloses a cartridge holder that is adaptable to receive different cartridge
configurations through a removable front plate keyed to the specific carlridge
configuration. The front plate is detachably secured to the housing so that by replacing
the front plate, the housing is adapted to receive different cartridge configurations.

'However, while the front pléte includes apertures to view the LEDs, the LEDs are
retained in proper position by the cartridge housing. The cartridge housing in turn, is

“
then seCyred to the circuit board. _

Thus, with the '606 and ‘513 Clark et al. patents it would be necessary to totally

remove the holder or housing from the printed circuit or mounting board in order to

change or replace the LEDs.

In view of the abave, it is thus an object of the present invention to provide a

multiple madular jack that includes integral indicator lights.
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di sposed LEDs 114 and 116. Al though not nunbered, or particularly
seen in Fig. 2. each LED includes two | eads for electrically coupling

the particular LED to the particul ar line or circuit. As
depicted in Fig. 2, the LEDs 106, 112, 114, and 116 are 3.0mm LEDs. The

-9.%

-3-

a—

Itis another object of the present invention to pravide a multiple modular jack with

removable indicator lights.

It is yet anaother object of the present invention to provide a muitiple modular jack

with a readily removable front panel and remavable indicator lights that does not change

the profile of a standard multiple modular jack.

Summary of the Invention

The above objects are achieved in the present invention with the provision of a
multiple madular jack having indicator lights detachably retained by the front shield, face
plate, or bezel of the jack. The front shield is detachably mounted to the front face of
the housing. The placement of the indicator ligﬁts on the front shield does not alter the

profile of a standard multiple modular jack, and thus no modification to the housing is

necessary to carry out the present invention.

In one embodiment, the front shiefd includes bracket portions that have bores
't_herein. The bores removably receive and retain the indicator lights, with the front shield
held onto the housing. Retention of the indicator .lights is thus accomplished solely by
the fro:x;;t& shield, indepepdent of the housing. Preferably, the indicator lights are light

e.m'itting"diodes (LEDs). This emibodiment is practical for small LEDs such as 1.8mm

LEDs.

In another embodiment, the front shield includes bracket portions with notches
formed therein. The edges of the notches are received in grooves formed in the LEDs.

This embodiment is practical for larger LEDs such as 3.0mm LEDs.
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3.'0nm LEDs provide an increased indicator size relative to the 1.8nm LEDs

that is sonmewhat nore noticeable when illum nated. However, the
i ncreased size of the LED is at the expense of a face plate having |ess
metal per the total are thereof. It should now be understood that any
color of LED may be used as well as size of LED as |ong as the

supporting brackets can accommodate tbhg_particular size. The |larger the
size of . LED, the less netal in the—+ace plate and thus the |ess

shielding the face plate provides agai nst static discharge. The nore

nmetal the face plate has, the nore the face plate can di ssi pate the
he |ikelihood of damage to the LED. Wth | ess

static di scharge re'?u?i ng b Vit
metal area, theSXHRR e GEUB iRclvdelesmingisihabpre siecticaly poinled faeciequits oni ity
i's reduc rence to Figs, 3 and 4 there is shown a

ed. . . Wth ref
furt her atﬁfeq,rwé?q Qécugm&q.n@ﬁgmanvely. the LEDs may be coupled to terminal pins that
are electrically coupled to the apprapriate circuits on the circuit board via a thin, flexible

canductor that extends abaout the housing of the jack.

In yet another embadiment, the LEDs may be directly coupled to a flex circuit
without a front plate, the flex circuit wrapping around the housing of the jack and coupled

to the printed circuit board. The flex circuit may, for example, be a copper etched circﬁit

or a thin film type conductor circuit.

Brief Description of the Drawings

So that the manner in which the above-recited features, advantages, and objects
of the present invention are attained and can be understood in detail, a more particular
description of the invention, briefly summarized above, may be had by reference to the

embodiments thereof which are illustrated in the appended drawings.

it is _noted, however, that the appended drawings illustrate only typical

embadiments of this invention and are therefore not to be considered limiting of its

scope, fof the invention may admit to other equally effective embodiments. Reference
LR N

the _a’ppen&ed drawings, wherein: :
Fig. 1 is an exploded perspective view of a dual opening modular jack with the

housing in partial cutaway, the jack having a removable face plate adapted to removably

retain a plurality of LEDs;
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of"a face plate and LED configuration. Here, the housing 12 is shown

.. ount ed upon a printed circuit board (PCB) 118. The face plate 120, in

| i ke manner to the previous enbodi ments depicted in Figs. 1 and 2,
includes a front face 122, a bottom flange 124, a top flange 126, a right
flange 128, and a left flange (not visible) that each extend a  short

di stance fromand transverse to the fregnt face 122 that together provides
an interference fit with the sides orwalls of the housing 12 in order to
det achably secure the face plate 120 to the housing -12. The present face
plate 120 has two light emtting devices such as light emtting diodes

LEDs er each..housi ng cavity or receptacle
( ) P thg. bjsls agperspectnye view of a fa rnatwe embodlment of a removable face

plate for the modular jack of Fig. 1, the face plate adapted to remavably retain a plurality
of alternative type LEDs;

Fig. 3 is a perspective view of the modular jack of Fig. 1 mounted onto a printed
circuit board, the modular jack having another alternative embodiment of a detachable
face plate adapted to removably ret.air_l a plurality of another alternative type of LEDs
coupled to the circuit board by ribbon leads or a thin film conductor strip; ‘and

Fig. 4 is a rear perspective view of the modular jack of Fig. 3.

Detailed Description

Referring to Fig. 1, there is shown a dual receptacle modular jack, generally
designated 10. The modular jack 10 includes a housing, generally designated 12, and
a front cover, shield, or face plate, generally designated 14. The housing 12 is
essentially hollow and defined by a top wali 16, 2 bottomn wall 18, a right side walt 20,
a left side wall_iz, a rear wall 24, and a front wall 26. Preferably, the housing is molded
from an electrically insulating or dielectric material such as plastic, but any suitable
matenaf may be used. The modular jack 10 depicted in Flg 1 has a middle partition,
divider, or wall 28 that def' ines a left cavity 30 and a right cavity 32 within the housing
12. Integrally formed into the housing 12 at the bottom of the left cavity 30 is a channel
farmation 31 that serves to orient and guide the receiving plug (not shown) through a
complementary plug structure (not shown). Likewise, integrally formed into the housing
12 at the bottom of the right cavity 32 is a channel formation 33 that serves the orient

and guide the receiving plug (ndt shown) through a complementary plug structure (not
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- 10~ are mounted to the upper portion of the front face 122, in
contrast to the face plates 14 and 80 of Figs. 1 and 2, respectively.
For illustration, two LEDs 130 and 132 are depicted for the right
receptacle of the housing 12, with a lens 142 in an expl oded position.

The LEDs 130, 132 are electrically coupled to an end 147 of a thin,
fl exible conductor strip 146, such as agLi bbon cable, a

cm——t

shawn). It should be understood that while the modular jack 10 depicted in Fig. 1 is
configured for the receipt of two .complementary plugs, the principles of the present
invention as described herein are applicable to single modular jacks as well as multiple
position modular jacks (gang jacks).

Disposed in the rear wall 24 at the end of the right cavity 32 is a plurality of slots
or openings 34. One terminal or lead 36 extends through each slot 34 in a one-to-one
correspondence. The number of slot/terminal pairs 34/36 depends on the design of the
jack and the available space. Typically, four or more slot/terminal pairs 34/36 are used.
While not viewable in Fig. 1, disposed iﬁ the rea.r wall 24 at the end of the left cavity 30

are like slotterminal pairs. The number of slotterminal pairs at the end of the left cavity

30 is generally the same as for the right cavity 32.

According to one aspect of the present invention, the face plate 14 .is adapted to

be removably or detachably received against the front wall 26 of the modular jack 10.
Preferably, the face plate 14 is made of a suitable electrically conducting metal. In this
manner, the face plate 14 serves as a metal shield for electrical grounding for devices

* attached thereto or mounted thereon. The face plate 14 is defined by a front face 38,
a top ﬂaﬁg; 40, a bottorn flange 46, a right flange 42, and a left flange 44. Each flange

40, 42, 4¢;, 46 extends a short dista;nce from and transverse~ relative to the front face 38

such that when the face plate 14 is positioned against the housing 12, the flanges are

adjacent respective walls 16, 20, 22, 18 and hold the face plate 14 to the housing 12 by

an interference or friction fit.
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thrn filmcoated conductor, a copper etched circuit, or the |like and may "be
.coupled to the housi ng by adhesi ve. The end 147 and the upper portion of
the front face 122 al so i ncl udes two bores 134, 136 that receive two

| egs 138, 140 of the elongated | ens 142. The I ens 142 hel ps retain the
conductor strip 146 on the housing 12 and soften the LED light effect.
In |'ike manner to the right receptacl e.side of the housing, the left
receptacl e side includes two LEDs (mot shown) electrically coupled to a
thin, flexible conductor strip 148, and covered by a lens 144. The

conductor strips 146, 148 are contiguous with the top wall 16 of the

housing 12 and anR mdR4ed 58k Q%QLHDIe?tId %Q%tgno?{] §b'aﬁq§pér’lﬁ teé%@@?mfogng%

150 that are in turn electri ca y cou
t he PCB 118!hat088rrespotnﬁpﬁ Rlcali& Hagak; n'na'n@no?ﬂSPo WY L8 a%dq'rbﬂcggémt%os %r S-Eab
obt ai nabl e t hrough B '
respectively, (o allow the plug (not shown) to fit therethrough and into the respective left
and right cavities 30, 32. The front face 38 also includes a left bracket 54, a right
bracket 58, and a middle bracket 58 each of which are disposed at the bottom of the
front face 38. The brackets 54, 56, 58 correspond in [ocation to cutout areas in the
housing 12. The bracket 54 has a bore 60 with an iﬁsert or grommet 61 therein.
Disposed in the bore and removably retained by the insert 61 is a light erﬁitﬁng device
such as a light emitting diode (LED) 62. The LED 62 shown is a 1.8mm LED having two
leads or terminals 64, 66 that are electrically coupled to a particular line circuit for status
indication of that particular line. The middle bracket 58 includes two like bores (not
numbered) and inserts (not numbered) that removably retain two 1.8mm LEDs 68, 70.
In like manner, the right bracket 56 includes a bore (not numbered) and insert (not
nu_mbered) that removébly retains a 1.8mm LED 72. Of course, each LED 68, 70, 72
also includes two termin;ls (not numbered) associated therawith for electrical connection
toa particular line circuit.

lt’should be understood that the housing 12 is a standard dual receptacle modular

jack housing and thus needs no modnf‘ cation to accommodate the present detachable

face plate 14 with its removable LEDs 62, 68, 70, 72. The 1.8mm LEDs are shielded

against static discharge by the face plate 14.

With reference now to Fig. 2, there is shown an alternative embadiment of a face

plate and assaciated light indication or emitting devices. The face plate 80 is, again.
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El ectronics of Etters, Pennsylvania, as part nunber .76216. As Dbest
seen in Fig. 4, the termnal pins 150 are used to electrically couple or
act as a bridge between the various circuits of the conductor strips 146,
148 and the appropriate PCB 118 circuits. The strip 146 is retained by a
U-portion 154 of the termnal pin 150. It shoul d be understood
that with the use of a flex circuit it igg not necessary to have a face

pl ate. The LEDs nmay be nounted directly—+to the flex circuit. Additionally.

preferably made of an electrically conducting metal to provide.a metal shield or path for
static discharges, and is designéd to be detachably attached to the housing 12 without
madification to the housing. The face plate 80 is defined by a frant face 82, a top flange
84, a bottom flange 86, a left flarige 88, and a right flange 90. The flanges 82, 84, 86,
88, 90, extend a short distance from and transverse relative to the front face 82 such
that when the face plate 14 is positioned against the housing 12, the flanges are
adjacent respective walls 16, 20, 22, 18 and hold the face plate 80 to the housing 12 by
an interference or friction fit. |

The face plate 80 additionally includes a. éenter partition 92 that defines left and
right cutout portions 94 and 96 respectively. The left and right cutout portions 94 and
96 correspond in location and dimension to the left a.nd right cavities 30, 32, respec-tively,
to allow the plug (not shown) to fit therethrough and into the respective left and right
cavities 30, 32. The front face 82 also has a left bracket 98, a right bracket 100, and a
middle or center bracket 102 each of which are disposed at the bottom of the front face
82. The brackets 98, 100, 102 correspond in .location to cutout areas in the housing 12.
The left bracket 98 has a configured notch 104 therein in which is removably seated a
light emltf‘ ing device such as a hgl]t emitting diode (LED) 106 via grooves in the lens of
the LED 106 that hold the edges of the configured notch 104. Additionally, the LED 106
has two leads 108, 110 for electrically coupling the LED 506 to a particular line circuit
for status or trouble indication of that particular line. The right bracket 100 likewise -
includes a configured notch (not numbered) in which is disposed an LED 112, while the

middle bracket 102 includes two configured notches (not numbered) in which are
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the flex circuit may conprise as many electrical circuits as necessary to
accommodate the nunber of LEDs. Wiile the foregoing is directed to
the preferred enbodi nent of the present invention, other and further
enbodi nents of the invention may be devised without departing fromthe
basi ¢ scope thereof, and the scope thereof is determned by the clains

whi ch fol | ow _9-

ngm——

disposed LEDs 114 and 116. Although not numbered, or particularly seen in Fig. 2,
each LED includes two leads for electrically coupling the particular LED to the particuler
line or circuit. |
As depicted in Fig. 2, the LEDs 106, 112, 114, and 116 are 3.0mm LEDs. The
3.0mm LEDs provide an increased irzdicator size relative to the 1.8mm LEDs that is
somewhat more noticeable when illuminated. However, the increased size of the LED _
is at the expense of a face plate having less metal per the total are thereof. It should
now be understood that any color of LED may be used as well as size of LED as long
as the supporting brackets can accommodate ihé particular size.. The larger the size of
LED, the less metal in the face plate and thus the less shielding the face plate provides
against static discharge. The more _metal the face plate has, the more the face plate can
dissipate the static discharge reducing the likelihood of damage to the LED. With less
metal area, the ability of the plate to absorb or dissipate the electricity is reduced.
With reference to Figs. 3 and 4 tt';ere is shown a further alternative embodiment
of a face plate and LED configuration. Here, the housing 12 is shown mounted upon a
pnnted cnrcunt board (PCB) 118. The face plate 120, in like manner to the previous
embodrments depicted in Figs. 1 4nd 2, includes a front face 122, a bottom flange 124,
a top flange 126, a right flange 128, and a left flange (not visible) that each extend a
short distance from and transverse to the front face 122 that together provides an
interference fit with the sides or walls of the housing 12 in order to detachably secure
the face plate 120 to the housing 12. The present face plate 120 has two light emitting

devices such as light emitting diodes (LEDs) per each housing cavity or receptacle that
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-12- Cl ai s VWHAT IS CLAI MED | S: 1. In a nodul ar type connector

_for receiving a conplenentary plug to effect an el ectrical connection
“‘between the nodul ar connector and the plug, the nodul ar connect or havi ng
a housing defining a front face with a cavity therein, the nodul ar
connector further having a plurality of termnals extending into the cavity

and adapt ed -10-

L e

are mounted to the upper portion of the frant face 122, in contrast to the face plates 14

and 80 of Figs. 1 and 2, respectively.
For illustration, two LEDs 130 and 132 are depicted for the right receptacle of the

housing 12, with a lens 142 in an exploded pasition. The LEDs 130, 132 are electrically
coupled to an end 147 of a thin, flexible conductor strip 146, such as a ribbon cable, a
thin film coated conductor, a copper etched circuit, or the like and may be coupled to the
housing by adhesive. The end 147 and the upper portion of the front face 122 also
includes two bares 134, 136 that receivé two legs 138, 140 of the elongated lens 142.
The lens 142 helps retain the conductor strip 146 on the housing 12 and soften the LED
light effect. in like manner to the right receptacle side of the housing, the left receptacle
side includes two LEDs (not shown) electrically coupled to a thin, flexible conductor strip
148, and covered by a lens 144, The conductor strips 146, 148 are contiguous with the
top wall 16 of the housing 12 and are electrically coupled to a plurality of terminal pins
150 that are in turn electrically coupled to the apbropriate circuits on the PCB 118. One

type of terminal pin 150 may be a Clincher Solder Tab obtainable through Berg

Electroglics of Etters, Pennsylvania, as part number 76216.

. .‘.r..;, . . . )
. As’bestseen in Fig. 4, the terminal pins 150 are used to electrically couple or act

as a bridge between the various circuits of the conductor strips 146, 148 and the

appropriate PCB 118 circuits. The strip 146 is retained by a U-partion 134 of the

terminal pin 150.

It should be understood that with the use of a flex circuit it is not necessary to

have_ a face plate. The LEDs may be mounted directly to the flex circuit. Additionally,
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to rreke el ectrical contact with corresponding termnals on the plug, the

1.nprovenent conprising a cover plate renovably secured to the front face
of the connector, the cover pl ate having a cutout portion conformng in
shape to the cavity in the nodul ar connector, and a light emtting

devi ce renovably retai ned on said cover plate, said light emtting

devi ce adapted to be ‘el ectrically coupl,gd to one of the termnals to

i ndi cate status of that ‘term nal . i'._ The nodul ar connector of claim
1, wherein the housing is fornmed by a top wall, a bottomwall, a right
side wall, a left side wall, and a rear wall. 3. The nodul ar connect or
of cl ai m the Agxesirepihmayi epmpsisd asooamy eleetrichkesiragits @aainesessaty to acdimmedataect or

of claim3, wherein the flex circuits conprise a polyester filmwth
the number of LEDs.

While the foregoing is directed to the preferred embodiment of the present
invention, other and further embodiments of the invention may be devised without

departing from the basic scope thereof, and the scope thereof is determined by the

claims which follow. .
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a conductive ink, 5. The connector of claim4, wherein the flex
Circuits are coupled to a solder tab. 6. The nodul ar connector of claim
3, wherein said flex circuits are disposed on an exterior surface of the
The nodul ar connector of claim2, wherein said cover plate

housi ng. 7.
conprises a flat front panel wth said cutout portion therein, said flat
front panel conformng in size to the front

Claims

WHAT IS CLAIMED IS:

1. In a modular type connector for receiving a complementary plug to effect an

electrical connection between the modular connector and the plug, the madular
connector having a housing defining a front face with a cavity therein,- the modular
cannector further having a plurality of terminals extending into the cavity and adapted
to make electrical contact with con"espondihg terminals on the plgg, the improvement
comprising a cover plate removably secured to the front face of the connectér, the cover
plate having a cutout portion conforming in sha;;é to the cavity in the modular connector,
and a light emitting device removably retained on said cover plate, said light emitting
device adapted to be electrically coupled to one of the terminals to indicate status of that

terminal.

2. The modular connector of cléim 1, wherein the housing is formed by a top wall,
a bottom wall, a right side wall, a left side wall, and a rear wall.

3. The modular connector of claim 1 , wherein said leads comprise flex circuits.

4, The connector of claim 3, wherein the flex circuits comprise a polyester film with
a condl“pglgve ink.

5 Ti:e connector of claim 4, '\;efherein the flex circuits are coupled to a solder tab.

6. The modular connector of claim 3, wherein said fléx circuits are disposed on an

exterior surface of the housing.

7. The moddlar connector of claim 2, wherein said cover plate comprises a flat front

panel with said cutout portion therein, said flat front panel conforming in size to the front
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-13 - face of the housing and including an upper transverse nenber
.extending from an upper ‘end of said front panel and adapted to abut an
outer surface of the top wall and cover a portion thereof, a | ower
transverse menber extending froma |lower end of said front panel and
adapted to abut an outer surface of the bottomwall and cover a portion
thereof, a left transverse nenber extengging froma left end of said front
panel and adapted to abut an outer su~face of the left side wall and
cover a portion thereof, and a right transverse nenber extending froma

(2P ond BBkl SRS P SRR el Ao TS 3H
end of said frant panel and adaptéd to abut an outer surface of the top wall and cover
a portion thereof, a lower transverse member extending from a lower end of said front
panel and adapted to abut an duter surface of the bottom wall and cover a portion
thereof, a left transverse member extending from a left end of said front panel and
adapted to abut an outer surface of the left side wall and cover a portion thereof, and
a right transverse member extending from a right end of said front panel and adapted
to abut an outer surface of the right side wall and cover a portion thereof.

8. The connector of claim 1, further c'ompri.s}ng a lens removably received on said
cover plate and disposed over said light emitting device. |

g. A modular connector for receiving a complementary plug to effect an electrical

connection therebetween, the modular connector comprising:

a housing defined by a bottom wall, a top wall, a rear wall, a front wall, a left wall,

and a right wall;
a cavity in said housing having an opening in said front wall;
a plurality of electrical terminals disposed in said cavity and adapted to make

electrica?;gntact with eléttrical terminals of the plug upon insertion of the plug into said

P

4 :
N

r :

cavity; :
a cover plate sized and configured to be received on said front wall, said cover -

plate having a cutout portion of the same configuration as said opening, and a top

transverse flange, a bottom transverse flange, a left transverse flange, and a right
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8. The connector of claiml1, further conprising a |l ens renovably received
oh" sai d cover plate and di sposed over said |light emtting device. 9.

A nmodul ar connector for receiving a conplenentary plug to effect an
el ectrical connection therebetween, the nodul ar connector conprising:

a housing defined by a bottomwall, a top wall, a rear wall, a front wall,
aleft wall, and a right wall; _cavity in said housing having an

opening in said front wall; a pI-J.l.r..aI ity of electrical termnals
di sposed in said cavity and adapted to make electrical contact with
el e_c: ri cal trayversetangef eadresdili N8ng@ adapteg & LoMActod pbARnIf Bhid lRkLedtivt Qaid
cavity;

top, bottom, left and right walls of said housing; and

a light emitting device removably held by said cover plate, said light emitting
device electrically coupled to ané of said plurality of terminals to indicate status of the
line correspanding to one of said plurality of terminals.

10. The modular connector of cl#im 9, wherein said cover plate includes a mounting
seat formed therein that retains said light emitting device.
11.  The modular cannector of claim 9, further comprising a plurality of iight emitting
devices of a number equal to or less than a n-ur"nber of said terminals, each said light
emitting device electrically coupled to a different terminal to indicate status of the line
corresponding to the respective said terminal, and a plurality of rhounting seats formed
in said cover plate that respectively retains said plurality of light emitting device.

12, The modular connector of claim 9, wherein said light emitting device is electrically
coupled to said one of said plurality of terminals via a flex circuit.

13. The modular con.nector'of claim 12, wherein said flex circuit comprises a copper

S efched circuit.

14, Tije modular connéctor of claim 12, wherein said flex circuit comprises a screen

K d
>

printed conductor. | A

15. A modular connector for receiving a complementary plug to effect an electrical

connection therebetween, the modular connector comprising:

a housing defining a front face and having a cavity therein with an opening in said

front face:
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a‘ecover plate sized and configured to be received on said front wall, said

_cover plate having a cutout portion of the sane configuration as said
"opening, and a top transverse flange, a bottomtransverse flange, a |eft

transverse flange, and a right | '
-14- transverse flange, each said flange adapted to contact a portion

of said respective said top, bot t_q.rg_ |l eft and right walls of said
housi ng; and o '

a plurality of electrical terminals disposed within said cavity and adapted to be
electrically coupled to complementary electrical terminals of the plug upon insertion of
the plug into said cavity;

a flex circuit electrically caupled to at least one of said plurality of electrical

terminals; and

a light emitting device electrically coupled to said flex circuit.
16. The modular connector of claim 15, further comprising a plurality of light emitting
devices of a number equal to or less than said plurality of electrical terminals, each said
light emitting device electrically coupled to one. c'»f a plurality of flex circuits.

17.  The modular connector of claim 15 wherein a portion of said flex circuit is secured

to said housing.

18. The modular connector of claim 17 wherein a lens is superimposed over said light

emitting divice.

19. The modular connector of claim 18 wherein said flex circuit is secured at least in

part to said housing by said lens.

20. The modular connector of claim 15 wherein said housing has a rear side opposed

to said font face and said flex circuit extends rearwardly b_gyond said rear side.

* . +
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a ltght emtting device renovably held by said cover plate, said |ight

emtting device electrically coupled to one of said plurality of

terminals to indicate status of the | ine corresponding to one of said

plurality of term nals. 10. The nodul ar connector of claim9, wherein

said cover plate includes a nounting seat forned therei

said light enmtting device. 11.  Thaemodul ar connect or | HI& SHERR HAS BEEN

further conprising a plurality of light—enmrtting devi ce of d?EHILABEB

equal to or less than a nunmber of said termnals, each saidrrgnt i

emtting dﬂé _Fr"‘é cEl ectrical |mmﬂ:m d;bbbgmntmtgr mnal to indicate

st atus of COI’I’eapunw ug to—tthe lcapcuLl ve—said termnal, -and a
ver at ectivel y

PL?;?L;tZa?L gFNurﬂ'ycﬂ'x )}'SI%% lpclaﬁFs ngFﬂovﬂta 3@?/? elé?e S5 rBhERerl e i Sa8pted 'to

removably retain line status LEDs._._ln the preferred form, the face plate may be used to
retrofit standard dual receptai-cl'é ‘;'nodular jacks. The face plate holds various types of
LEDs that are electrically coupled to the lines of the modular jack for indicating status
or activity of the particular line, e.g. whén the line is in use transmitting or receiving data.
The LEDs may be coupled to the individual lines by standard leads or flexible ribbon
cable. Additionally, the face plate is formed of a metal to provide protection against
static discharge damage to the circuits. The r.n-etal face plate prévides an alterqative
path for the electricity rather than through the LED which might cause damage thereto.
In ancther form, the LEDs may be directly coupled to a flex circuit, without a face plate
with the flex coupled to the individual lines. The flex circuit may extend about the

housing of the jack and be secured thereto by a suitable adhesive.

Figure 1

“i
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12.  The nodul ar connector of claim9, whereipn said light enitting device
is electrically coupled to said one of said plurality of ternmnals via a
flex circuit. 13. The nodul ar connector of claim12, wherein said flex
circuit ‘conprises a copper etched circuit. 14. The nodul ar connector of
claim12, wherein said flex circuit conprises a screen printed conductor.
15. A nodul ar connector for receiving a comilenentary plug to effect an

el ectrical connection therebetween, the nodular connector conprising:

a housing defining a front face and having a cavity therein with an opening
in said front face; _
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a plurality of electrical termnals disposed within said cavity and adapt ed
Lo be electrically coupled to conplenentary electrical termnals of the
pl ug upon insertion of the plug into said cavity; aflex circuit
electrically coupled to at | east one of said plurality of electrical

-2-
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termnals; and a light-emtting device electrically coupled to
Ssaid flex circuit. 16. The nodul ar connector of claim15, further
conprising a plurality of light emtting devi ces of a nunber equal to or
| ess than said plurality of electrical termnals, each said | i ght
emtting device electrically coupled to one of a plurality of flex
circuits. 17. The nodul ar connector _@f claim 15 wherein a portion of
said flex circuit is secured to said usi ng. 18. The nodul ar connect or
of claim 17 wherein a lens is superinposed over said |ight emtting

di vi ce. 19. The nodul ar connector of claim 18 wherein said flex circuit
I's secured at least in
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part to said housing by said |ens. 20. The nodul ar connector of claim15
"Wherein said housing has a rear side opposed to said front face and said
flex circuit extends rearwardly beyond said rear side. '
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