AN ELECTRI CAL CONNECTOR HAVI NG A VI SUAL | NDI CATOR Thi s§hom6as

Felates to electrical connectors and nore particularly to electrical
connectors having a 5 visual indicator. Modul ar j ack regﬁgﬂ%ﬂéﬁ)?ﬁf
connectors are well known in the tel ecommuni-cations industry ave

been adapt ed for nounting to printed circuit boards. These

connectors are typically used for electrical connection 10 between two

el ectrical comunication devices. |n orlder to ensure that a proper
connecti on has been nade and therefore a link is _created between the
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band. Tﬁese 15 indicatOFs are
typically light em tti.ng diodes, (LEDs ich are.turned aon en. a
circuit is conpleteéﬁﬁfgﬁﬁ§$ntlé?hﬁe%%F?ﬁg@goﬁﬁ&ﬁﬁﬁ%fﬁ%uquﬂ?c ors and
comuni cat i on derecgarticuluidlyitnaeélgctiEbeadacomnenhnonsedaorindiea print ed

circuit Sbo%&%déiiiﬁgféﬁébﬁ nunber of other conditions including 20
t he passage of commini'cations signals between the two

Modular jack receptacle connectors are well known
in the telecommunications industry and have been adapted
for mounting to printed circuit boards. These
connectors are typically used for electrical connection

10 Dbetween two electrical communication devices. In order
to ensure that a proper connection has been made and
therefore a link is created between the electrical
communication devices, indicators are often incorporated
into circuits on the printed circuit board. These

15 indicators are typically light emitting diodes (LEDs)
which are turned on when a circuit is completed between
the mating connectors and the communication devices.
Additionally LEDs. can be mounted on the printed circuit
board to indicate a number of other conditions including

20 the passage of communications signals between the two
communication devices, indication of power, or

indication that an error in transmitting the signals has
occurred.

into circuits on the printed circuit

In an effort to miniaturize printed circuit boards

25 and save board real estate, LED indicators have been
integrated into these connectors. An example of such a
connector is disclosed in U.S. Patent No. 4,978,317 to
Pocrass which teaches a connector for receiving a plug
having a visual indicator positioned within the front

30 wall of the electrical connector housing. Incorporation
of the indicator into the electrical connector
eliminates the need for a separate location on the
printed circuit board for mounting of such an indicator.
The LED indicator is ihsertéd into a recess of the

35 electrical connector such that its electrical leads pass
through the recess and connect to the printed circuit



comuni cati on devices, indication of power, or I ndi cation that an

érror in transmtting-the signals has occurr ed. In an effort
to miniaturize printed circuit boards 25 and save board real estate, LED

i ndi cat ors have been integrated into these connectors. An exanpl e of
such a connector is disclosed in U S. Patent No. 4,978,317 to

Pocrass which teaches a connector for receiving a plug havi ng a vi sual
~indicator positioned within the front 30, wall of the electrical connector
~housing. Incorporation of the indiCator into the electrical connector
~elimnates the pwadd f orThe s¢hdigheolrodat ithierotdntented it nd efecéssuot

board for nountj f such.an indicator. . The LED i ndicatoL~LS_Lnserted

into a recess<ﬁéE%é§e§5u§}§€t?chppaﬂﬂﬁiﬁﬁﬁ'%éhﬁ#}Yﬁn f%@ge'ég r?%gl

| eads pass also doghmohdedednto &he edeuintical t¢enpe¢nordderingi the

2 board. The,lnsl.cat | h Nt 0 a recess or att ached
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usi ng an apgroprlat esl ve. ) .
A problem arises with these connectors in that it

is difficult to properly position the leads of the LED
for accurate mounting to the corresponding openings in
the printed circuited board Additionally, because the
anode and cathode leads of the LED are side by side
10 confusion and misconnection can result prior to board
mounting. It is also desirable to eliminate the need
for securing the LED in the housing by cementing or
attaching with an adhesive. .
It is therefore the-object of this invention to
15 provide a modular jack connector suitable for mounting
to a printed circuit board haVing at least one recess
for receiving an indicator, guide means for positioning

the indicator and securing means for securing the
indicator. '

20 The object of the invention has been achieved by

providing a modular jack connector having a recess which
is profiled to have a guide projection extending'from
its sidewall into the recess for cooperation with a
guide groove on the indicator. The recess is also
25 provided with a lead receiving section having
protuberances which cooperate with the leads of the
indicator for securing the indicator therein once it is
fully inserted with the recess.
The invention will now be described by way'of
30 example with reference to the following figures of
which: ’
FIGURE 1 shows a three dimensional view of the
modular jack connector according to this invention.
FIGURE 2 shows a three dimensional exploded view of

‘the modular jack connector and the indicators according
to this invention.-

35



al so be nolded into the electrical connector during the nol-di ng process

of the housing. 5 A problemarises with these connectors in that it
is difficult to properly position the | eads of the LED for accurate
mounting to the correspondi ng openi.ngs in the printed circuited board
~Addi tionally, because the anode and cat hode | eads of the LED are side
‘by side 10 confusion and m sconnection can result prior to board
‘mounting. It is also desirable to elimnate the need for securing the
LED in the housing by cenenting or attaching with an adhesi ve.

It is therefore the RIGURE »fshows anhentomnvuewlbf ey bl apdidel | ack
connect or SUIt égofm&gﬁbﬁﬁln tBOtﬁ 9%%gtquPU|t board havi ng at

| east one recess recervin gui de means. for
posi ti oni ng trmaE¥ﬁﬁ%%l%rsbﬂﬁsséchFﬁ&mnﬁaﬁy1Qﬁ'Qhﬁnﬂﬂ*&}%&ﬁy

indicator. 20 recesd f&x@baﬁcmaicaegrl ByheRhl1ded@hdirdh achi eved by
provi di ng a_nodul ar jack connector g% a recess_whic rofiled to

have a gui d8 proj ect §t§nﬂpﬂ§sfﬁo t Wﬁ?@ﬂ9£aﬁﬂlti?ﬁ§F¥ recess for
cooperation wi tdbmectoguudelgmngeseneh:ha modiviatorjadibecomtessors al so 25

provided with e e ng prot uberances which
cooperate\Mtrf§¢é?f ﬁé h¥ Eﬁ 18 ihb’ %%%tor for securing the indicator
therein once it is The mgduiarnsepke¢enepttharqnnnsstor 2 will maw be

invention will @@w%éasgéheeaﬁy, erfréééréa@érpé@ Mé@réeiere@ﬁe to the
foll ow ng flgures 0 RE 1 shows,a three
di nensi onalt V,équv-gﬁejack receptacle 2 con51sts of an insulative

housing 8 having a board mounting face 18 and a mating
face 16. The plug-receiving or main cavity 20 extends
inward from the mating face 16 for receiving a
complimentary plug connector (not shown). The

15 insulative housing 8 is also formed with auxiliary
cavities 10 for receiving indicators 4 therein. The
indicators 4 are adapted for electrical connection to
the printed circuit board (not shown) through leads 6,7

extending from the rear of the indicators 4 to board
20 mounting face 18.

Each of the major components will now be described
in greater detail with reference to Figures 2 and 3.
The insulative housing 8 is designed to receive a
modular plug (not shown) into the main cavity 20 and
25 utilizes well known latching features for maintaining
the modular plug therein. Guide posts 22 are provided
on the mating face 18 for properly aligning the modular
jack receptacle 2 to a printed circuit board.
Electrical contacts 30 are formed to mate with a modular
30 jack plug (not shown) in the main cavity 20 and extend
through the receptacle 2 to solder tails 31 departing
from a board-mounting face 18 for connection to the
printed circuit board. The insulative housing 8 also
has two auxiliary cavities 10 for receiving indicators
35 4. The auxiliary cavities 10 are profiled to have guide
rails or projections 12 disposed along opposed inner |



rodul ar jack connector according to this invention. FI GURE 2
shows a three di nensional exploded view of 35 the nodul ar jack connector

and the indicators according to this invention.

3 FI GURE 3 shows a bottom view of the nodul ar jack connect or
according to this invention. FI GURE 4 shows a bottom view of the
auxiliary recess and an indicator installed therein. 5 FI GURE 5
shows a front view of an electrical nnector utilizing several nodul ar
j ack connectors according to this invention. The nodul ar jack

receptacle CO“W%TTE’éhé%édffEHﬁb@xtendﬂﬁgcihéédtﬁ@ﬂ%&@ﬂ%&\Md*T'THé”ence
to Figure 1. The lO nodul ar receptacl e consi sts an |nsulat|ve

housi ng 8 havi REE iGN %anofééﬁolhaﬁnﬂ depg megeiving, secigonnge
p|Ug'reC¢iYingaﬁ'ﬂﬁﬁfréEWWéudZO TKéEMéad receiwdng fgevviide 2@tisng face 16

for receiving a,e; LOMRLLTEIVETY PhG:CBIS LY pifuslities B¥

5 disposed along its inner walls and a second pair of
protuberances 30 also disposed along its inner walls
rearward of the first pair of prétuberances 28. These
pairs of protuberances 28, 30 define a lead receiving
detent 32 therebetween. It should be understood that

10

while the preferred lead receiving section 26 is shown
here with a single detent 32 for engaging the lead 6, a
second detent could be added to engage the second lead 7
for secondarily securing the indicator 4.

The indicator 4 will now be described in greater
15 detail. The indicator 4 consists of an LED which is
either overmolded or potted of plastic material to form
a generally rectangular shaped indicator 4. The plastic
material is generally translucent and is profiled to fit
securély in the auxiliary recess 10 of the housing 8.
Guide grooves 14 are disposed along opposed sides of the
indicator 4 for cooperation with guide projections 12 of
the housing 8. Leads 6,7 extend from the plastic
material in a rearward direction and are bent at a right
angle to eventually extend below the board-mounting face

18 of the receptacle 2 for connection to a printed
circuit board.

20

25

The modular jack receptacle 2 is assembled by first
ingerting the electrical contacts 30 into the housing 8
by any acceptable known method. The indicators 4 are
then inserted into the auxiliary cavities 10 of the
housing such that guide grooves 14 are aligned with
guide projections 12 of the housing 8. The indicators 4
are then urged from the mating face 18 in a rearward
direction until the rearmost lead 6 enters into the lead
35 receiving area 26 of the auxiliary cavity 1Q. The

indicator 4 is then urged further into its final

30



15 insulative housing 8 is also formed with auxiliary cavities 10 for

receiving indicators 4 therein. The I ndi cators 4 are adapted for

el ectrical connection to the printed circuit board (not shown) through
| eads 6,7 extending fromthe rear of the indicators 4 to board 20
mounting face 18. Each of the major conmponents will now be

descri bed in greater detail with reference to Figures 2 and 3.

The insul ative housing 8 is designed to geceive a modul ar pl ug (not

shown) into the main cavity 20 and 25 wutilizes well known | atching
features for npbsieibhnguch thate vl Wedrnidsty 1&£466nisQlbdRefoshto22 are

Pack recept acl Ehe' 1828 FACRIYATY RN Taboid e SndwnlTa FibiReldasct s 30
are formed to nate Figare Modliows 30 vimizt pouigonbhesprespnin inventdion
Gaar Y, 29 1 SAOERn inal MO 4 Ml SEeDLELA B! R B! tokhith
printed cirtui 8sbégesgrihed iabavaifer Hdwsl wipbearopnectorhassemblaigq.i ary
cavities 10 fortl apRulidbd IHdatst Sod 3Bhatd while ewikl mdikipad ties 10 are
profiled to haye Quide, esdily £ PLobESnORS A ndvIBg o Sk dRRosed
jack receptacles 2, the indicators 4 described herein
may be utilized with any number of modular jack
10 receptacles 2 be incorporated into a multiple connector
assembly. It should also be understood that while each
modular jack receptacle 2 is shown here having
indicators 4, the same concepts may be applied in order
to produce a modular receptacle 2 having only one
15 indicator 4 or a plurality of indictors 4.
The advantage of this invention is that the
indicators 4 are properly positioned for mounting to a
printed circuit board and are firmly secured into
auxiliary recesses 10 of the housing 8 without the use
20 of any adhesive material. The elimination of the need
for adhesive material removes a manufacturing step and
therefore reduces overall manufacturing cost of the
connector. Another advantage is that because the leads
6,7 are positioned such that one is adjacent the mating
25 face 16, it is easily discernable as either the cathode
or anode of the indicator 4. This will avoid confusion

and assure proper polarity in connecting the indicator
to a circuit.



4 wal I s thereof and extending into the cavity 10. The auxiliary
cavity IO—atse-has_a |l ead receiving section 26 at its rear end. The | ead

recei vi ng. tion 26 is profiled to have a first pair of protuberances
28 5 di g@g@jﬂg'ﬂﬂmﬂ" ynner walls and a second pair of pr ot uber ances
HIL i nner wal l's -rearward of the first pair of
28. "hés

30 al so di
pr ot uber ances e pairs of protuberances 28, 30 define a |lead

recei ving detent 32 therebetween. It ghould be understood that 10
while the preferred | ead receiving section 26 i s shown here with a
single detent ®e toaimigaging the lead 6, a second detent could be

added to engage the_second |le 7 .. Jdor secondaril i Ng

i ndi cat or 4. 1. Th:}‘ i'?ﬁif‘g‘a%rlﬁ% ‘F?n?iﬁﬁﬁgg Egé(?ﬁ%%g} € %°3'J:§’é%a 9 15
detail. The | moun&iog haooirg Ats béastn 0E® vecels| for regeivimgaa nol ded
or potted of pLagti | al ' : gy iﬁgqﬂgg

I ndi cator 4. Th'glaglc%s%qm@ mn%@éir%m?gkggﬁgrﬁgﬁ;éﬁ ?’z?ﬁ'g%cent ag{]t 'S
profiled toPfibY: securely in the auxiliary recess 10 of the housing 8.

20 Cuide grooves 14 #i#ispogefaal pre;jeepesas digposdd Hlong o8p;'sd§ié&at or
4 for cooperati,on wth guide prﬁéectlons 12 o0 . Leads

6,7 extend from¥F okt of the Lecepy apgd f&’rf’éﬁqﬁg'p’(% %J%lﬁ arfttQr e
bent at a rightthe recemp ef6p evsepératipnewtiehd doaiplendrcdmargiideint i ng
face 25 18 ofghnﬁnhggqgéqgﬁeigdgggtgggngghjon to a printed
10 a lead receiving section communicating with the
recess and having at least one detent formed therealong
for cooperation with a lead of the indicator, whereby
the indicator is insertable into and securable in the
recess by the cooperation of the lead with the detent
15 and the guide projections with the complementary guide
grooves of the indicator. .

2. The connector receptacle of claim 1 wherein
said detent is defined by and between pairs of forward
and rearward opposing protuberances projecting into the

20 lead receiving section. '

3. An indicator for an electrical connector
having an LED with leads extending therefrom and an
insulative body surrounding the LED characterized in
that ' |

25 the insulative body is formed over the LED such
- that the leads extend from an inside of the body through
a major surface thereof, the body is profiled to have at
least one guide groove on another major surface thereof
for cooperation with a corresponding projection in a
recess of an electrical connector and for guiding the

indicator into a proper position in the electrical
connector.

30

4. The indicator of claim 3 wherein the insulative
body is translucent.



ci rcui t— | The nodul ar jack receptacle 2 is assenbl ed by
first |nsert|ng the electrical contacts 30 into the housing 8 by

any acceﬁ'm fmm od The indicators 4 are 30 then inserted into
t he auxi ﬂn"umi of the housi ng such that gui de grooves 14
are aligned tth " s guide projections 12 of the housing 8. The-indicators

4 are then urged fromthe mating face 18 in a rearward direction
until the rearnost lead 6 enters into the lead 35 receiving area 26 of

the auxiliary cavity 10. The indicator 4 is then urged further into
its final 5. The indicator of claim 3 whereinoshei dandieakbotrhat

in Figure 4 boay sHouiReE ol arddfen SN BERRER RRTEL RlnRsRY T o0

wher ei n i ndi cat bheréofr.e utilized in a similar fashion 5 as descri bed
above for a nultiple connector assenbly 40. It should be understood
that while this nmultiple



connector assenbly 40 is shown here having four nodul ar j ack

receptacles 2, the indicators 4 described herein may be utilized with

any nunber of nodul ar jack 10. receptacles 2 be incorporated into a

mul ti pl e connect or assembly. It shoutd al so be understood that while

each’ nodul ar jack receptacle 2 is shown her e havi ng i ndi cators 4,

. the sanme concepts may be applied in ord to produce a nndular

. receptacle 2 having only one 15 indica or 4 or a éy i ndi ctors 4.
The advantage of this inveRt i EHEGIREGRL GONN ﬁ?ﬁ“g{ﬁ% 4 are properly

positioned for nmounting to a Arisuxe mNpreAtomwoard and are firmy

secured into auxiliary recesses 10 of the housing 8 without the use 20

of any adhesive nateri al The elimnation of the need for adhesive

mat eri al rermveMacturi ng step and t heref ore reduces overall

manuf acturi ng cost ofThie inventfofrcpeovidest hemodilant sjgeck a-adaptatretmuse

face 16, it is SRHSCHRE LpRORRICHC AR Y, TaRet] o] Hetad "GOV 400 O
the indicator 4.regeivimgl|anvindicahpydtdn The zeresss e prafpekeddtrity
in connecting the,y8di CRERE recei¥Ing Skttdoh (26) with detents (32)
along its sides for retaining at least one of the leads -
(6) which extend rearwardly and then downwardly from the -
indicator (4). Also provided along the sides of the
recess are guide projections (12) for coope;ating with
10 guide recesses (14) in the indicator (4) for proper
alignment of the indicator in the receptacle (2).

Figures 2 & 4



6 W claim 1. A nodul ar jack connector receptacle for board
mounting having at | east one recess for receiving an I ndi cator the
nodul ar jack connector being characterized 5 by: a pair of qguide
proj ections di sposed al ong opposed inner walls of the recess and
projecting therefrominto the recess for cooperation with conpl enentary
gui de grooves of an indicator; and 10 - a | ead receiving section
conmmuni cating with the recess and havizng at | east one detent forned

t her eal ong for cooperation with a | ead of the indicator, whereby

the indicator is insertable-into and securable in the recess by the
cooperation of the |ead mﬁsa the detgut 15 and the gaide projections with
t he conpl enentary guigs 2. The
connector receptacle

bet ween pairs of forward [ & g
into the 20 | ead receivi g N : An i ndicator for an

el ectrical connector S OGO : endi ng therefrom and
an insul ative b prrzedi § that 25

t he insul ati ve body t hat the | eads extend




a major surface thereof, the body is profiled to have at | east one
‘gui de groove on anot her nmmjor surface thereof for cooperation with a
correspondi ng projection in a 30 recess of. an electrical connector and for
gui ding the indicator into a proper position in the electrical
connect or. 4. The indicator of claim3 wherein the insulative
body is transl ucent. 7 5. The
|nd|cator of claim3 wherein the |nd|caip§ body i ncl udes gui de grooves on
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