-1- MODULAR ELECTRI CAL CONNECTOR Field of the Invention This invention
‘geperally relates to the art of electrical connector assenblies and,
pgi%icularly, to a nodul ar tel ephone connector, although various aspects of
thé&.invention are applicable to connectors, in general. 92-109 EP
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MODULAR ELECTRICAL CONMNECTOR
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This invention generally relates to the art of
S electrical connector assemblies and, particularly, to a
modular telephone connector, althou@h various aspects of

the invention are applicable to connectors, in general.

Background of the Invention - )
A common type §f female electrical connector or
10 receptacle is referred to in the ipdustry as a telephone
jack or "modular jack". Such a modular telephone connector
includes a dielectric housing defining a standard telephone
receptacle jack. A plurality of terminals are mounted in
the housing, and each terminal includes a resilient
15 cantilever jack contact portion projecting into a plug-
receiving cavity or opening in the housing for engaging
contacts of a standard telephone plug. Most often, the
terminals are stamped and formed of sheet metal material
and include terminating portions, such as wire insulation
20 displacement portions, opposite the resilient cantilever
jack contact portions. The wire insulation dispiacement

-porfions receive insulated telephone wires.
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Background of the Invention A common type of female electrical connector or
regeptacle is known for exanple fron1US—A—4 269 467 referred to in the

i ndustry as a tel ephone jack or "nodul ar jack"”. Such a nodul ar tel ephone
connector includes a dielectric housing defining a standard tel ephone
regept acl e j ack. A plurality of terminals are rmuniedm” (s, 327109 EP
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A wide variety of designs for modular telephone
connectors have been proposed to facilitate field installa-
tion. Any design should maximize ease of manipulation of
the telephone wires and ease of assembly and termination of

5 the connector. Unfortunately, heretofore, even with all of
the various design proposals, such modular jacks still
employ too many components which are difficult to manipu-
late and assemble, particularly with the every-increasing
miniaturization of such components. Problems still are

10 encountered with various designs of field installable modu-
lar telephone connectors because of their size, the assem-
bly manipulations required and the difficulty of terminat-
ing the telephone wires to the connector.

This invention is directed to solving these prob-

15 lems by providing a unique modular electrical connector,
particularly adaptable as a modular telephone connector or
jack, which includes a one-piece molded housing which has
various integral, relatively movable portions for effecting
complete assembly and termination of the connector without

20 any extraneous components or tools.

Summary of the Invention

An object, therefore, of the invention is to

provide a new and improved modular electrical connector, in
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in the housing, and each termnal includes a resilient cantilever jack
coptact projecting into a plug-receiving cavity or opening in the housing
for engagi ng contacts of a standard tel ephone plug. Mdst often, the
termnals are stanped and formed of sheet netal material and |nclude
tegminating portions, such as wre insulation displaceme?®=}9?tEBns,
opposite the resilient cantilever

=3= | THIS SHEET HAS BEEN
REPLACED

general, and to provide a unique modular telephone connec-
tor or jack, in particular.
In the exemplary embodiment of the invention, the
modular telephone connector includes a housing defining a
5 standard telephone jack. A pluraiity of stamped metal
terminals are mounted in the housing, and each terminal has
a resilient cantilever jack contact portion, a wire
insulation displacement portion and an intermediate portion
between the cantilever jack contact portion and the wire
10 insulation displacement portioh.' The housing is provided
in the form of a one-piece structure overmolded about the
intermediate portions of the stamped metal terminals, with
the wire insulation displacement portions of the terminals
exposed for receiving insulated telephone wires. The
15 housing includes a cavity or opening for receiving a
standard telephone plug. The cantilever 3jack contact
portions of the terminals are exposed adjacent the cavity,
whereby the contact portions can be bent into the cavity
for engaging contacts of the telephone plug upon insertion
20 of the plug into the cavity.

- A feature of the invention is directed to provid-
ing at 1least one wire-driving portion of the connector
housing molded integrally therewith by a 1living hinge,
whereby the wire-driving portion is movable into enéaqement

25 with at least some of the insulated telephone wires to
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jack contact portions. The -wire insul ati on displacenent portions receive

i nsul at ed tel ephone wires. -2- Awide variety of designs for nodul ar
t el ephone
3 92-109 EP
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drive the wires into the insulation displacement portions
of the terminals. As disclosed herein, the wire insulation
displacement portions of the terminals project from
opposite sides of the housing, and 5 pair of the wire-

5 driving portions are molded .integrauy with opposite sides
of the housing by a pair of living hinges.

Another feature of the invention involves forming
the wire insulation displacement portions of the terminals
with closed keyhole-shaped insulation displacement siots

10 defining enlarged slot portions sized for receiving the
insulated telephone wires, along with narrow slot portions
communicating with the enlarged slot portions for piércing

. the insulation of the telephone wires. The wire-driving
portions of thé housing are effective to drive the tele-

15 phone wires into the narrow slot portions of the keyhole-
shaped slots. |

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

20 drawings.
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connectors have been proposed to facilitate field installa- tion. Any
desi gn shoul d nmaxi m ze ease of manipul ation of the tel ephone wires and ease
of assenbly and term nation of the connector. Unfortunately, heretofore,
even with all of the various design proposals, such nodul ar jacks stil
enpl oy too many conponents which are difficult to mani pu- | at22ak@9 EP
assenble, particularly with the every-increagte: -
~5-" | THIS SHEET HAS BEEN
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f Desc t Drawings
The featufes of this invention which are believed
to be novel are set forth with particularity in the append-
ed claims. Tﬁe invention, together with its objects and
5 the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figufes and in which:
FIGURE 1 is a perspective view of a fully éssem—
10 bled modular telephone jack incorporating the concepts of
the .invention; |
FIGURE 2 is a plan view of a fragmented portion
of a continuous metal strip from which the terminals of the
connector are stamped, illustrating two sets of terminals
15 for a pair of connectors;
| FIGURE 3 is a view similar to that of Figure 2,
illustrating a pair of one-piece housing structures over-
molded about intermediate portions of the terminals;
FIGURE 4 is a view of only one of the overmolded
20 housing structures and a single set of terminals, as de-
picted in Figure 3;
FIGURE 5 is a horizontal section taken genefally
along line 5-5 of Figure 4; ]
FIGURE 6 is a sectional view similar to that of

25 Figure 5, during a step of manufacture wherein the canti-
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m ni aturization of such conponents. Problenms still are encountered with
various designs of field installable nodu- |ar tel ephone connectors because
of their size, the assem bl'y mani pul ations required and the difficulty of
termnat- ing the telephone wires to the connector. This invention is
directed to solving these prob- |ens by providing a uni que mf&mni&® EP
el ectrical connector, ~-6- | THIS SHeei ras BEEN

REPLACED

lever jack contact portions of the terminals have been bent
into the housing cavity, and the base portion of the
housing structure has been pivoted to a latched condition,
versus the initial overmolded condifion shown in Figure §5;
5 FIGURE 7 is a front elevational view, looking
toward the right~hand end of Figure 6, with the wire-driv-
ing portions of the housing structure in inoperative posi-
tions;
FIGURE 8 is a vertical section taken generally
10 along line 8-8 of Figure 6, again showing the wire-driving
portions of the héusing structure in inoperative positions,
as depicted in Figure 7; |
FIGURE 9 is a view similar to that of Figure 8,
with the wire-driving portions pivoted to their wire termi-
15 nating positions;
FIGURE 10 is a vertical section through the fully
assembled and terminated modular connector, as taken gener-
ally along line 10-10 of Figure 1, in conjunction with a
standard telephone plug; and
20 FIGURE 11 is a view similar to that of Figure 10,
showing the connector mounted within a particular housing

environment.
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particul arly adaptable as a nodul ar tel ephone connector or jack, which

i ncl udes a one-pi ece nol ded housing which has various integral, relatively
novabl e portions for effecting conplete assenbly and term nation of the
connector wi thout any extraneous conponents or tools. Summary gf 1t°t;e

| nvention An object, therefore, of the i nve’n’;p‘,gnul__sh.tqr‘\, ot !
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Referring to | the drawings in greater detail, and
first to Figure 1, the concepté of the invention are illus-
trated in a modular telephone connector or jack, generally

5 designated 12, which includes a one-piece housing, general-
ly designated 14. The housing is unitarily molded of di-
electric material, such as plastic or the like, and will be
described in greater detail hereinafter. Generally, a
portion of the housing is overmolded about portions of a

10 pluraiity of stamped metal 'l':erminals, generally designa:ted
16, and the terminals are insulation—displacement—tefminat-
ed to a plurality of telephone wires of a telephone cable
19, all of which will be described in greater detail here-
inafter. At this point, it should be understood that,

15 although the concepts of the invention are disclosed herein
embodied in a modular telephone connector of jack, various
aspects of the invention are equally applicable for other
types of electrical connectors.

The following detailed description is being pre-

20 sented in a step-by-~step fashion involving initial manufac-
turing steps, initial sub-assembly steps prior to providing
or shipping the pre-assembled connector to a user, and
finally fhe telephone wire termination steps carried out by

the user. This approach is believed to be most advanta-
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provide a new and inproved nodul ar el ectrical connector, in -3- general,
angd-to provide a unlque nodul ar tel ephone connec- tor or jack, in

partlcular
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geous in presenting various aspects of the invention in a

precise and understandable description.

More particularly, referring first to Figure 2,
terminals 16 first are stamped from a continuous strip of
sheet metal material to a blank configuration including a
pair of continuous carrier strips 18 which carry the
terminals in stamped form through an appropriate stamping
machine. Of course, the terminals are in a flat or planar
configuration in the stamped blank of Figure 2. It can be
seen that the terminals are joined by web portions 20 and
transverse webs 22 to carrier strips 18. .It also can be
seen that the terminals are stamped on opposite sides of a
transverse center line 23, with four terminals on each side
of the center line for a total "terminal cluster" of eight
terﬁinals for each telephone connector 12 (Fig. 1).

Each stamped metal terminal 16 includes a resil-
ient cantilever jack contact portion 24, a wire insulation
displacement portion 26 and an intermediate portion 28,
although the right-hand terminals shown in Figure 2 have no
distinct intermediate portion except integral areas of wire
insulation displacement portions 26. Eventually, cantile-
ver jack contact portions 24 of the terminals will be sev-
ered from the right-hand carrier strip 18 and bent into the

connector housing 14, as will be described in greater de-

tail hereinafter.
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The nodul ar tel ephone connector according to the invention includes a
hqusi ng defining a standard tel ephone jack.. A plurality of stanped netal
termnals are nmounted in the housing, and each term nal has a resilient
cantil ever jack contact portion, a wire insulation displacenent portion and
an.internmediate portion between the cantilever jack contact p@2+4i®9 &8BRl the

" -o- THIS SHEET HAS BEEN
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The next step in fabricating modular telephone
connector 12 is shown in Figures 3-5 ang, geherally, in-
volves overmolding a one-piece housing subéssembly
structure about portions of terminals 16, generally about

5 the intermediate portions of at least some of the
terminals. More particularly, an overmolded housing
structure or subassembly, generally designated 30, includes
a top or center overmolded portion 32, a main housing
portion 34, a latch portion 35 and a pair of wire-driving

10 portions 36.. It can be seen that the top or center
overmolded portion 32 is molded about portions of terminals
16 such that wire insulation displacement portions 26 of
the terminals are exposed exteriorly on opposite sides of
the center overmolded portion of the housing subassembly

15 structure. It also can be seen that latch portion 35 is
overmolded about inner areas of cantilever jack contact
portions 24, leaving considerable areas of the contact
portions exposed for bending purposes, as described herein-
after.

20 . Main housing portion 34 includes an opening or
cavity 38 which is provided for receiving a standard
telephone plug, as will be more apparent hereinafter. The
main housing portion is molded integral with top or center
overmolded portion 32 by a living hinge 40. Eaéh wire-~

25 driving portion 36 also is molded integral with top or

-
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I nsul ation displacenent portion. The housing is provided in the formof a
one-pi ece structure overnol ded about the internediate portions of the
stanped netal termnals, with the wire insulation displacenent portions of
the term nals exposed for receiving insulated tel ephone wres. The

housi ng i ncludes a cavity or opening for recmm-lg%ﬁﬁtﬁédgtﬂ%'r%%ﬁ

pl ug. The cantil ever jack contact
-10- REPLAGED

center overmolded portion 32 by a living hinge 42. Each
wire-driving portion also includes slots or grooves 44 in
the top thereof for effecting insulation 'displacement
termination of telephone wires to the wire insulation

5 displacement portions 26 of terminals 16, again as will be
described in greater detail hereinafter.

Lastly, at this point, in order to better
understand the following detailed description, it should be
noted in Figure 5 that main housing portion 34 a'nd wire-

10 driving portions 36 depend downwardly from top or center
overmolded portion 32 of the housing. Living hinges 40 and
42 also are clearly visible in this figure. After housing
subassembly structure 30 (Figs. 3 and 4) 1is overmolded
about portions of terminals 16, as described above, webs 20

15 (Fig. 2) then are severed from wire insulation displacement
portions 26 of the terminals, and cantilever jack contact
portions 24 are severed from the right-hand carrier strip
18 of the stamped metal blank described above in relation
to Figure 2. The cantilever jack contact portions now are

20 rendered flexible or resilient because of their becoming
free from the carrier strip.

After all of the extraneous webs and carrier
strips have been removed from the stamped metal blank,
cantilever jack contact ﬁortions 24 then are f;:med or

25 bent, and overmolded housing subassembly 30 is assembled
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portions of the termnals are exposed adjacent the cavity, whereby the
cogntact portions can be bent into the cavity for engaging contacts of the

t el ephone plug upon insertion of the plug into the cavity. A feature of the
invention is directed to provid- ing at |east one wire-drivi ng pSrrtl n of

t he connector housing nolded integrally ther V\h_hg éﬁ)}?/Ea Living

-11- EET Has BE
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into a subassembly for shipping to and/or use by an
ultimate user. Of course, the entire modular telephone
connector 12 can be fully assembled in a manufacturing
environment, if such an application 1is desirable. In
5 either event, reference is made to Figures 6 and 7,
particularly in conjunction with Figure 5. Cantilever jack
contact portions 24 first are bent downwardly in the
direction of arrow "A" (Fig. 5) to the configuration' shown
in Figure 6, whereby the contact portions now are disposed
10 within cavity or opening 38. Main housing portion 34 then -
is pivoted about living hinge 40 in the direction of arrow
"B® (Fig. 5). As seen in Figure 7, the main housing
‘portion will move upwardly between the side wire-driving
portions 36. When the main housing portion is moved to its
15 fully assembled position as shown in Figure 6, the main
housing portion is latched in that position by a pair of
latch bosses 46 (Fig. 3) snapping into a pair of latch
grooves 48 (Fig. 5) on the inside of latch portion 35 of
the overmolded housing stru_ctnre. When in the assembled
20 condition, cantilever jack contact portions are disposed
within a comb structure 50 (Fig. 4) and seat on top of
ledges 52 (Fig. 6) of the comb structure. When a standard
telephone plug is inserted into opening 38, the resilient

cantilever jack contact portions engage contacts on the
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mhereby'the Wi re-driving portion is novable into engagenent with at | east
some of the insulated tel ephone wires to -4- 71,
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plug as the jack contact portions are biased upwardly in
the direction of arrow "C" (Fig. 6). '

Wire-driving portions 36 of overmolded housing
structure 30 are used to drive insulated wires of telephone
cable 18 (Fig. 1) into insulation displacement condition
with wire insulation displacement portions 26 of terminals
16. Before proceeding, however, reference is made back to -
Figures 2~4 where it can be seen that each wire insulation
displacement portion 26 of each terminal 16 includes a pair
of keyhole-shaped slots, each slot including an enlarged
slot portion 54 communicating with a narrow slot portion
56. The enlarged slot portions 54 are sized.sufficiently
larger than the insulated wires of the telephone cable so
that the wires can be inserted easily into the enlarged
slot portions. The narrow slot portions 56 are sufficient-
ly narrow to cut through or pierce the insulation of the
telephone wires to establish conductivity with the cores of
the wires. |

With the above understanding, and with reference
to Figures 8 and 9, it can be seen in Figure 8 that wire-
driving portions 36 project outwardly of the center or top
portion 32 of the overmolded housing structure 30, with the
wire-driving portions being interconnected to the center
portion by living hinges 42. Therefore, the wiré—drivinq
portions can be pivoted upwardly in the direction of arrows

\
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drive the wires into the insulation displacenent portions of the termnals.
In a further enbodiment of the invention, the wire insulation displacenent
portlons of the terminals project fromopposite sides of the housi ng, and a

pair of the wire-driving portions are nolded_integrally ng@élﬁﬁ si des
of . the housing by a pair of |iving hinges. mghgqu'eﬁxgﬁgﬁ? i Avention

i nvol ves form ng -13- REPLACED

D" (Fig. 8). It also should be noted that slots 44 in the

wire-driving portions have widths which are at least

slightly larger than the thickness of the metal material

from which insulation displacement portions 26 of terminals

5 . 16 are fabricated. Therefore, wire-driving portions 36 can

be pivoted upwardly in the.direction of arrows "D*, about

" living hinges 42, whereupon wire insulation displacement

portions 26 of the terminals enter into slots 44 as shown

in Figure 9. Since the enlarged slot portions 54 are dis-

10 posed transversely outwardly relative to narrow élot: por-

tions 56, as seen clearly in Figure 4, if insulated wires

are located in the enlarged slot portions, wire-driving

portions 36 will drive the wires into the narrow slot por-

tions 56, as indicated by arrows "E" in Figure 9. There-

15 fore, wire-driving portions 36 of the overmolded housing

structure are effective to terminate the telephone wires to

the terminals. Slots 44 in the wire-driving portions

should be of widths to establish an interference fit with

insulation displacem_ent portions 26 of the terminals, so

20 that the wire-driving portions remain in their terminating
positions as shown in Figure 9.

Figure 10 shows modular telephone connector 12
fully terminated to a plurality of insulated wires 60 of
telephone cable 19. This depiction corresponds to the

25 "subassembly" illustration of Figures 6 and 7, except that

-
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the wire insulation displacenent portions of the termnals wth cl osed
keyhol e- shaped i nsul ation di spl acenent slots defining enlarged sl ot
portions sized for receiving the insulated tel ephone wires, along with
narrow sl ot portions comunicating with the enlarged sl ot por %gf 9f€§
pi'ercing the insulation of the tel ephone mmtﬁ§-— "M#+fhf#+1 %or ons
of the housing are effective to drive thg, el S:gg&g?g BEEN

the insulated wires 60 are shown terminated to insulation

displacement portions 26 of terminals 16, as described

above in relation to Figures 8 and 9. It can be seen that

telephone cable 19 can be inserted through a recessed area

5 62 of main housing portion 34, and insulated wires 60 sim-

ply are fed upwardly through enlarged slot portions 54

(Fig. 4); whereupon wire-driving portions 36 of the over-

molded housing structure can be used to drive the insulated

wires into the narrow siot portions 56, as described above.

10 The modular telephone connector now is fully assembled and

ready to receive a standard.telephone plug 64 inserfable

intoiqpening 38 in the direction of arrow “F", as shown in

Figure 10.

Lastly, Figure 11 illustrates an application of

15 using modular telephone connector 12 within a particular

housing 66 which includes a front aperture 68 through which

telephone plug 64 can be inserted into opening 38 in the

modular telephone connector. Appropriate contacts on. the

plug (not shown) will engage resilient cantilever jack

- 20 contact portions_24 and bias the contact portions upwardly
in the direction of arrxow "C".

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

25 examples and embodiments, therefore, are to be considered

-—
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phone wires into the narrow slot portions of the keyhol e- shaped slots.
O her objects, features and advantages of the invention will be apparent
fromthe foll owing detail ed description taken in connection with the

acconpanyi ng draw ngs. 92-109 EP

-

-15-

in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given

herein.
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REPLACEMENT SHEET -5- Brief Description of the Drawi ngs The features of
thi's invention which are believed to be novel are set forth with
particularity in the append-

>
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i. In a modular telephbne connector (12) which
includes a housing (14) defining a standard telephone jack,
and a plurality of stamped metal terminals (16) ‘each having
a resilient cantilever jack contact portion (24) and a wire
insulation displacement portion (26), wherein the
improvement comprises said housing being a one‘-piece
structure overmolded about portions of the stamped metal
terminals with the wire insulation displacement portions
thereof exposed for receiving insulated telephone wires
(60), the housing including a cavity (38) for receiving a
standard telephone plug (64), and the cantilever jack
contact portions (24) of the terminals being exposed by the
overmolded housing adjacent the cavity whereby the contact

portions can be bent into the cavity.

2. Ina modulér telephone connector as set forth
in claim 1, wherein said wire insulation displacement por-
tions (26) of the terminals (16) include closed keyhole-
shaped insulation displacement slots defining enlarged siot
portions (54) sized for receiving the insulated telephone
wires (60), and narrow slot portions communicating with the

enlarged slot portions (56) for piercing the insulation of
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ed clains. The invention, together nmm“mt“‘mum mlland t he advant ages

t hereof, may be best understood by foll ow ng description
taken in conjunction with the acconpinyf ng drawnngs in which |ike
reference nunerals identify |like elements in the flgures and in mhlﬁ
FIGURE 1 is a perspective view of a fully ass FFM ul ar - ?ﬁTéB offB
jack incorporating the concepts of 17— HIS SHEET HAS BEEN
REPLACED

the telephone wires when the wires are moved from the

enlarged slot portions with the narrow slot portions.

3. In a modular telephone connector as set forth

in claim 2, wherein said housing (14) includes at least one

5 wire-driving portion (36) molded integrally therewith and
movable into engagement with at least some of the insulated
telephone wires to drive the wires into the narrow slot
portions (56) of at least some of the insulation

displacement slots.

10 : 4. In a modular telephone connector as set forth
in claim 3, including a 1living hinge portion (42)
integrally connecting the wire-driving portion to afford

driving movement thereof.

5. In a modular telephone connector as set forth

15 in claim 4, wherein the wire insulation displacement por-
tions (26) of some of the terminals (16) project from
opposite sides of the housing, and including a pair of said
wire-driving portions (36) integrally connected on opposite

sides of the housing.

20 6. In a modular telephone connector as set forth

in claim 1, wherein said housing (14) includes at least one
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t he |nVent|on

' ion; FIGURE 2 is a ragnented portion of a
continuous netal strip from Eﬁm\ | s of the connector are
ern|néls

stanped, illustrating two se *for a pair of connectors;
FIGURE 3 is a viewsimlar to that of Figure 2, illustrating a palr of
one- pi ece housing structures over- THIS Sce HAS BEEN 09 EP
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wiré-drivinq portion (36) molded integrally therewith and
movable into engagement with at least some of the insulated
telephone wires (60) to drive the wires into insulation-
piercing condition with at least some of the insulation

displacement portions (26) of the terminals (16).

7. In a modular telephone connector as set forth
in claim 6, including a 1living hinge portion (42)
integrally connecting the wire-driving portion to afford

driving movement thereof.

8. In a modular telephone connector as set forth
in claim 7, wherein the wire insulation displacement por-
tions (26) of some of the terminals (16) project from
opposite sides of the housing, and including a pair of said
wire~driving portions (36) integrally connected on opposite

sides of the housing.

9. In a modular telephone connector as set forth
in claim 1, wherein said one-piece housing structure in-
cludes a center portion (32) overmolded about portions of
the stamped metal terminals, a main housing portion (34) at
one end of the center portion defining said cavity and
molded inﬁegrally with the center portion and movable into

an assembled condition, a latch portion (35) at an opposite
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nol ded about internediate portions I s; FIGURE 4 is a view of
onl'y one of the overnol ded housi \ﬁh m&m‘a‘ a single set of
termnals, as de- picted in Fi gu ks a horizontal section

t aken general ly along line 5-5 of Fi gure 4; FI GURE 6 is a sectional view

siygnlar to that of T —— 92-109 EP
HIS SnEE) HAS BEEN
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end of the center portion for latching engagement with the r
main housing portion, and at least one wire-driving portion
(36) molded integrally with the center portion and movable
into engagement with at 1least some of the insulated

5 telephone wires to drive the wires into the insulation

displacement portions (26) of the terminals (16).

10. In a modular telephone connector as set

forth in claim 9, including a living hinge portion (42)
integrally molded between the center portion (32) and the

10 wire-driving portion (36) to afford driving movement there-

Ofc .

11. In a modular telephone connector ‘as set
forth in claim 10, wherein the wire insulation displacement'
portions (26) of the terminals (16) project from opposite

15 sides of the center portion (32) of the housing, and
including a pair of said wire-driving portions (36) molded
integrally - with the center portion on opposite sides

thereof.

12. In a modular telephone connector as set
20 forth in claim 9, including a living hinge portion (42)

integrally molded between the main housing portion (34) and
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Figure 5, during a step of manu canti - | ever jack
contact portions of the term nal s mn ﬂ @nt 0 t he housing cavity,
and the base portion of the housi '" E"'"ﬁﬁ””"ﬁeen pivoted to a | atched
condi ti on, * e L ow sk

92-109 EP
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the center portion (32) of the housing to afford movement

therebetween.

g 13. A methqd of fabricating and assembling a
modular telephone connector (12), comprising the steps of:
5 stamping a plurality of terminals (16) from sheet
metal material, each terminal having a resilient cantilever
jack contact portion (24) and a wire insulation

displacement portion (26);
overmolding a one-piece housing structure (14)
10 about areas of the terminals, the housing structure being
molded with a center portion (32) overmolded about said
areas of the terminals, exposing said cantilever jack
contact portions (24) and said wire insulation displacement
portions (26), a main housing portion (34) molded by a
15 living hinge (40) integral with the center portion and
defining a cavity (38) for receiving a standard telephone
plug (64), and at least one wire-driving portion (36)
molded integrally with the center portion by a living hinge

(42);

20 moving said main housing portion (34) about its
living hinge (40) into juxtaposition with the center

portion (32) of the housing;
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ver sus ihe Initial overnol ded CT"M“H Figure 5; FIGURE 7 is a
front elevational view |ooking "ﬂ’"ﬂ ﬂlm“" hand end of Figure 6, with
the wire-driv- |ng portions of tHe RousimMy structure in inoperative posi-

tions; FIGURE 8 is a vertical section taken generally along line 8-8 of
92-109 EP

Figure 6, again showing the wire-driving e T
21— THIS SHEET HAS BEEN
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inserting a plurality of insulated telephone

wires (60) into the insulation displacement portions (26)

of the terminals (16); and
moving the wire-driving portion (36) of the
5 housing about its living hinge (42) into engagement with
the insulated telephone wires to drive the wires into the

insulation displacement portions of the terminals.

14. The method of claim 13, including the step

of stamping the insulation displacement portions (26) of

10 the terminals (16) with closed keyhole-shaped insulation
displacement slots having enlarged slot portions (54) sized

for receiving the insulated telephone wires and narrow slot
portions (56) communicating with the enlarged slot portions

for piercing the insulation of the telephone wires, whereby

15 said wire-driving portion (36) of the housing is effective
to move the insulated telephone wires from the enlargéd

slot portions into the narrow slot portions of the closed

keyhole-shaped slots.

' 15. In a modular electrical connector (12) which
20 includes a housing (14), and a plurality of terminals (16)

mounted in the housing and having exposed wire insulation

displacement portions (26), wherein <the improvement

—_—
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portiohs of the housing structure in inoperative positions, as depicted in
Figure 7; FIGURE 9 is a viewsimlar to that of Figure 8 wth the
wire-driving portions pivoted to their wire.term- nating positions; FlGURE

10 is a verti cal e fully assenbled and term nated nodul ar
comector st FIFE AN . vaios 5

~22- | THIS SHEET HAS BEEN
REPLACED

comprises said housing being a one-piece molded structure
including an integral wire-driving portion (36) movable
into engagement with a plurality of insulated wires (60) to
drive the wires into the insulation displacement portions

5 of the terminals.

16. In a modular electrical connector as'set'
forth in claim 15, including a living hinge portion (42)
integrally connecting the wire-driving portion to afford

driving movement thereof.

10 17. In a modular electrical connector as set
forth in claim 16, wherein the wire insulation displacement
portions (26) of some of the terminals (16) project from
opposite sidgs of the housing, and including a pair of said
wire~-driving portions (36) integrally connected on opposite

15 sides of the housing.

18. In a modular electrical connector as set .
forth in claim 15, wherein said wire insulation displace-
ment portions (26) of the terminals (16) include closed
keyhole-shaped insulation displacement slots defining

20 enlarged slot portions (54) sized for receiving the

insulated wires (60), and narrow slot portions (56)

communicating with the enlarged slot portions for piercing

This Sheet Has Been Replaced

TR




ally along |ine 10-10 of Fi gure 1, in conjunction with a standard tel ephone
plug; .and FIGURE 11 is a view S|mlar to that of Figure 10, show ng the

connect or nount ed_within a partiestar housing environnent.

“ R ) A 52-109 =

=23-  ['qyis SHEET HAS BEEN
REPLACED

the insulation of the wires when the wires are moved from

the enlarged slot portions with the narrow slot portions.

'19. In a modular telephone connector (12) which

includes a housing (14) defining a standard telephone jack,

5 and a plurality of stamped metal terminals (16) each having
a resilient cantilever jack contact portion (24) and a wire
insulation displacement portion (26), wherein the
improvement comprises said wire insulation displacement
portions (26) of the terminals including closed keyhole-

10 shaped insulation displacement slots defining enlarged slot
portions (54) sized for receiving the insulated teiephone
wires and narrow slot portioné communicating with the
enlarged slot portions (56) for piercing the insulation of

the telephone wires when "the wires are moved from the

15 enlarged slot portions into the narrow slot portions.
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REPLACEMENT SHEET Det ai |l ed Description of the Preferred Enbodi nent
Referring to the drawings in greater detail, and first to Figure 1, the
concepts of the invention are illus- trated in a nodul ar tel ephone
connector or jack, generally designated 12, which includes a gge_-l%ige%%

housi ng,

10

15

20

general -

THIS SHEET HAS BEEN
REPLACED

ABSTRACT
MODULAR ELECTRICAL CONNECTOR

An electrical connector (12) is disclosed in a
modular telephone connector configuration and includes a
housing (14) defining a standard telephone jack. A
plurality of stamped metal terminals (16) each have a
resilient cantilever jack contact portion (24), a wire
insulation displacement portion (26) and an intermediate
portion (28) between ‘the cantilever jack contact portion
and the wire insulation d_isplacement portion. The housing
is a one-piece structure overmolded about portions of the
stamped metal terminals, with the wire insulation
displacement portions exposed for receiving insulated
telephone wires (60). The housing includes a cavity (38)
for receiving a standard telephone plug (64). The canti-
lever jack contaf:t portions of the terminals are exposed by
the overmolded housing adjacent the cavity, whereby the
contact portions can be bent into the cavity. The housing
includes at least one wire-driving portion (36) molded
integrally therewith by a living hinge (42) and movable
into engagement with the insulated telephone wires to drive

the wires into the insulation displacement portions of the

te_rminals .

This Sheet Has Been Replaced
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I'y designated 14. The housing is unitarily nolded of di- electric material,
such as plastic or the like, and will be described in greater detai

her ei nafter. Generally, a portion of the housing is overnol ded about
portions of a plurality of stanmped netal termi nals, generally designated
16, and the term nals are insul ation-displacenent-termnat- ed to a
pfurality of telephone wires of a tel ephonjefsable

THIS SHEET HAS BEEN
. REPLACED
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19, all- of which will be described in greater detail here- inafter. At
this point, it should be understood that, although the concepts of the

i nvention are disclosed herein enbodied in a nodul ar tel ephone connector or
jack, various aspects of the invention are equally applicable for other
types of electrical connectors. The follomnng detalled description is being

Lype 26
THIS Lo, oo BEEN
REPLACED
N T
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sénted in a step-by-step fashion involving initial manufac- turing steps,

I nktial sub-assenbly steps prior to providing or shipping the pre-assenbl ed
cénnector to a user, and finally the tel ephone wire term nation steps
cdrried out by the user. This approach is believed to be nost advanta-
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geous + n presenting various aspects of the invention in a precise and
under st andabl e description. Mre particularly, referring first to Figure 2,
tefmnals 16 first are stanped froma continuous strip of sheet netal
material to a bl ank configuration including a pair of continuous carrier
strips 18 which carry the _
4~6 THIS Sricel HAS BEEN
REPLACED
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termnals in stanped formthrough an appropriate stanping machine. O
course, the termnals are in a flat or planar configuration in the stanped
blfank of Figure 2. It can be seen that the termnnals are joined by web
_partions 20 and transverse webs 22 to carrier strips 18. It also can be

seen that the termnals are stanped on opposite sides of a N
center line 23, with four terninals on gagh:side THIS SHEET HAS BEE
25 : ’ REPLACED
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of ‘the.center line for a total "terminal cluster" of eight terninals for .
each tel ephone connector 12 (Fig. 1). Each stanped netal term nal 16

i neludes -a resil- ient cantilever jack contact portion 24, a wire

i nsul ation di splacenment portion 26 and an internedi ate portion 28, although
the right-hand term nals shown in Figure 2 have no distinct internediate
portion except integral areas of wre [ o—=G)
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REPLACED

o 0 26 6 2

8 -~
’ ~
z, /'. / /64
11 ) 4 ~ . -
TN A= 7
o~V s S =
é0 \C
VIS P IFI
. !
62 4
19
W Y,

=610

co

-@ //22‘932 /4

/3 &
[ [ ] 1

] 4 e

gz N

_,L ¢o| C
H I

60

Y OP OTITIVITINIE

67 ] - This Sheet Has Been

AT 1270 77T Hllll!l llll!l lﬂl Ill IH!

mind s
2 #\)a
T P



B -

i nsul ation di spl acement portions 26. Eventual I y, cantile- ver jack contact

pertions 24 of the terminals will be sev- er r Q e right-hand carrier
strip 18 and'bent into the connect or housi z@m;z B
greater de- tail herejnafter. ﬁngﬁM SHEET

o 2p03 14 MAR 1997
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MODULAR ELECTRICAL CONNECTOR

Eield of the Inventjon

This invention generally relates to the art of
electrical connector assemblies and, particularly, to a
_modular telephone connector, although various aspects of

the invention are applicable to connectors, in general.

Background of the Invention

A common type of female electrical connector or
receptacle is referred to in the i_ndust_ry as a' telephone
jack or "modular jack". Such a modular telephone connéctor
includes a dielectric housing defining a standard telephone
receptacle jack. A plurality of terminals are mounted in
the housing, and each terminal includes a resilient
cantilever jack contact portion projecting iﬁto a plug-
receiving cavity or opening in the housing for engaging
contacts of a standard telephone plug. Most often, the
terminals are stamped and formed of sheet metal material
and include terminating portions, such as wire insulation
displacement portions, opposite the resilient cantilever
jack contact portions. The wire insulation displacement

portions receive inéulated telephone wires.

This Sheet Has Been Rep.
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-9- The next step in fabricating nodul ar tel ephoné connector 12 is shown in
Fi.gures 3-5 and, generally, in- volves ol\t/er mol di ng-—-a&-~ene-pi ece housing

subassenbly structure about portions of] tBPminal si-t6 stige tre
i ntermedi ate portions of at |east some jof th&EPLACED ’%ﬁLA&Eﬁ'EﬁT SHEET

14 MAR 1997

—2-
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A wide variety of designs for modular telephone

connectors have been proposed to facilitate field installa-
tion. Any design should ﬁa:dmize ease of manipulation of
the telephone wires and ease of assembly and termination of
the connector. Unfortunately, heretofore, even with all of
the various design proﬁosals, such modular jacks still
employ too many components whicfn ‘are difficult to manipu-
late and assemble, particularlj with the every-increasing
miniaturization of such components. Problems still are
enceuntered with various designs of field installable modu-
lar telephone connectors because of their size, the assem-
bly manipulations required and the difficulty of terminat-
ing the telephone wii'es to the connector.

This invention is directed to olving these prob-
lems by providing a unique modular -electrical connector,
particularly adaptable as a modular telephone connector or
jack, which includes a one-piece molded housing which has
various integral, relatively movable portions for effecting
complete assembly and termination of the connector without

any extraneous components or tools.

Summary of the Invention
An object, therefore, of the invention is to

provide a new and improved medular electrical connector, in

is Sheet Has Been Replaced
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term nal s. More particularly, an overnolded housing structure or

subassenbly, generally designated 30, includes a top o r e
portion 32, a nain housing portion} 38> a:kat ch pestd pn j@%ﬂhﬁé@@ﬁﬁ,#ﬁﬁgﬁ‘
W re-driving portions 36. It can|be seREPLADED the fop §r. center
over nol ded portion 32 is nol ded ab i n ndl 4 i6MARIA88% hpt
- wW-re insulation displacenent portions 26 _()31‘_ X

geheral, and to provide a unigque modular telephone connec-
tor or jack, in particular.

In the exemplary embodiment of the invention, the
modular telephone connector includes a housing defining a
standard telephone jack. A plurality of stamped metal
terminals are mounted in the housing, and each terminal has
a resilient cantilever jack contact portion, a wire
insulation displacement portion and an intermediate portion
between the cantilever jack contact poftion and the wire
"insulation displacement portion. The housing is provided
in the form of a one-piece structure overmolded about the
intermediate portions of tﬁe stamped metal terminals, with
the wire insulation displacement portions of the terminals
exposed for receiving ‘insulated télephone wires. The
‘housing includes a cavity or opening for receiving a
standard telephone plug. The cantilever jack contact
portions of the terminals are exposed adjacent the cavity,
whereby the contact pdrtipns can be bent into the cavity
for engaging contacts of the telephoné plug upon insertion
of the plug into the cavity.

A feaf:ure of the.invention is directed to provid-
ing at least one wire-driving portion of the connector
‘housing molded integrally 'therewit‘:h by a living hinge,
whereby the wire-driving portion is movable into engagement

with at least some of the insulated telephone wires to

This Sheet Has Been Replaced
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seen t hat

jack contact portions 24, |eaving gonsi de&RABOED ar eas| ¢f |t hpycMiRa
portions exposed for bendi ng purposes, as described hdrejin- after.

the termnals are exposed exteriorly on opposite si de: ?
overnol ded portion of the housing mﬁ‘gﬁ ' §t' &EHM%E‘\@S‘
| at ch portion 35 is over oﬁlﬁ ié}l}rJ ar of cant|Jz er

-4—

d_ri.ve the wires into the inst.:':ll.iti'.mi displacement portions
of the terminals. As disclosed herein, the wire insulation
displacement portions of the terminals project from
opposite sides of the ‘housing, and a pair of the wire-
driving portions are molded integrally with opposite sides
of the housing by a pair of living hinges.

Another feature of the invention involves forming
the wire insulation displacement portions of the terminals
with closed keyhole-shaped insulation displacement siots

defining enlarged slot portions sized for receiving the

insulated telephone wires, along with narrow slot portions

comminicating with the enlarged slot portions for piercing

the insulation of the telephone wires. The wire-driving

portions of the housi.nq_ are effective to drive the tele-
phone wires into the narrow slot pértions of the keyhole-
shaped slots. | |

Othe; objects, features and advantaqeg of the
invention wili be apparent from the following detailed
description taken in éonnection with the accompanying

drawings.

/
Been Replaced

N \l\\\\ T




L4

Mai n housing portion 34 includes an opening or cavity 38 which is prOV|ded

far receiving a standard tel ephone plug, as will be nore app
herei nafter. The main housing portion j $hisolded i.ntegral. ﬁﬁﬁg‘iﬁwﬂ\ﬁeﬁﬁéﬂ
overnol ded portion 32 by a living hing

40. i I e- rini g portion 36
al so is nolded integral with top or HEPEACED. O' r, 14 MAR 1997
. -
Brief Description of the Drawings

_ The features of this invention which are believed
to be novel are set forth with particulérity in the append-
ed claims. Tﬁe inﬁention, together with its objects and
the advantages thereof,.naj be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is a perspective view of a fully assem-
bled modular telephone jack incorporating the concepts of
the invention;. | _

FIGURE 2 is a plan view of a fragmented portion
of a continuous metal strip from which the terminals of the
connector are stamped, - illustrating two sets of terminals
for a pair of connectors;

FIGURE 3 is a view similar to that of Figure 2,
illustrating a pair~of one-piece housing structures over-
molded about intermediaté.portions of the terminals;

FIGﬁRE 4 is a view of only one of the overmolded

~ housing structures and a single set of terminals, as de-
picted in Figure 3;

.FIGURE 5 is a horizontal section taken generally
along line 5-5 of Figure 4;

FIGURE 6 is a sectional view similar to that of

Figure 5, during a step of manufacture wherein the canti-

T
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-10- center overnol ded portion 32 by a l'iving hinge 42. Each wire-driving

portion also includes slots or grooves 44 in the top thereof for effectlng

i nsul ation displacenent termnation of te#ﬁgho W:res: tot

i nsul ati on

tee " REPLAG
o ACED | EMENT SHEET

-6~ : 14 MAR 1397

lever jack contact portions of the terminals hove been bent
into the housing 'cavity, and the base portion of the
hoosing structure has been pivoted to a latched condition,
versus the initial overmolded condition shown in Figure 5;

FIGURE 7 is a front elevational view, 1looking
toward the right-hand end of Figure 6, with the wire-driv-
ing portions of the housing structure in inoperative posi-
tions;

FIGURE 8 is a vertical section taken Qonerally

- along line 8-8 of Figure 6, again showing the wire-driving

portions of the housing structure in inoperative positions,
as depicted in Figure 7;

FIGURE 9 is a view similar to that of Figure 8,
with the wire-driving portions pivoted to their wire termi-
nating positions,

FIGURE 10 is a vertical section through the fully
assembled and terminated modular connoctor, as taken gener-

aliy along line 10-10 of Figure 1, in conjunction with a

- standard telephone plug; and

FIGURE 11 is a view similar to that of Figure 10,

showing the connector mounted within a particular housing

environment.
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di spl acenent portions 26 of termnals 16, again as w || be fdestrret—+ '
greater detail hereinafter. Lastly, at this point, in chEPLAQEM&Ni’t SHEET
understand the follow ng detail ed description, it should b¢ notret—Tm++egur
5 that main housing portion 34 and winens iV ng -port'l bns 36 idepgnp 1997
downwardly fromtop or center overnollded pREPLADED32 of.1t helhdusing. LiVin
hi nges 40 and | ,

Referring to the drawings in greater detail, and
first to Figure 1, the concepts of the invention are illus-
trated in a modular telephone connector or jack, genera]_.ly
designated 12, which includes a one-piece housing, general-
ly designated 14. The housing is unitarily molded of di-
electric matefial, such as plastic or the like, and will be
described in greater detail hereinafter. Generally, a
portion of the housing is overmolded about. portions . of a

~ plurality of stamped metal terminals, generally designated
16, and the terminals are insulation-displacement—tefninat—
ed to a plurality of telephone wires of a telephone cable
19, all of which will be described in greater detail here-
inafter. At this point, it should be understood thot,
although the concepts of the invention are disclosed herein
embodied in a modular telephone connector or jack, various
aspects of the invention are equally applicable for other
types of electrical connectors.

The following detailed description is being pre-
sented in a step-by-step tashion involving initial manufac-
turing steps, initial sub-ass_embly steps prior to providing
or shipping the pre-assembled conncctor to a user, and
finally the telephone wire termination steps carried out by

the user. This approach is believed to be most advanta-
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as -descri bed above, webs 20 (Fig. 2) t
di spl acenent portions 26 of the termn 0
portions 24 are severed fromthe right-hand carrier strip j18 o’itmﬂﬂgﬁ

met al bl ank descri bed above in rel ation

42 also are clearly visible in this figure. After . housi ng quhaqqpnhlv

_J

structure 30 (Figs. 3 and 4) is overm)acej[ d about portions [OREPEACEN -psj.ﬁET

RArds eENeHCEY pn
| s, aHEPMKﬁﬂllevef

—

ed

geous in presenting various aspects of the invention in a
precise and understandable description.

More particularly, referring first to Figure 2,
terminals 16 first are stamped from a continuous strip of
sheet metal material to a blank configuration including a
pair of continuous. carrier strips 18 which carry the
terminals in stamped form through an appropriate stamping

machine. Of course, the terminals are in a flat or planar

‘configuration in the-stamped'blank of Figure 2. It can be

seen that the terminals are joined by web portions 20 and

transverse webs 22 to carrier strips 18. It also can be

'seen that the terminals are stamped on opposite sides of a

transverse center line 23, with four terminals on each side
of the center line for a total "terminal cluster" of eight
terminals for each telephone connector 12 (Fig. 1).

Each stamped metal terminal 16 includes a resil-

ient cantilever jack contact portion 24, a wire insulation

~ displacement portion 26 and an intermediate portipn 28,

although the right-hand terminals shown in Figure 2 have no
distinct iﬁtermediate portion except integral areas of wire
insulation displacement portions 26. Eventually, cantile-
ver jack contact portions 24 of tﬁe terminals ﬁill be sev-
ered from the right-hand carrier strip 18 and.bent into the
connector housing 14, as will be described in greaﬁer de-

tail hereinafter.
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to Figure 2. The cantilever jack contact portions now are rendered flexihle
or. resilient because of their becom ng free fromthe Ca”REPLﬁG NENT BHEET
all of the extraneous webs and carrier strips have-beenr +

0

stanped netal blank, cantilever jack cohtldtt Spork HARSBEEA he? armﬁ %gc?e
bent, and overnol ded housi ng. subassenbly 30 i RERAASEDDI e b

p—

O

The next step in fabricating modular telephone
connector 12 is shown in Figures 3-5 and, generally, in-.
volves overmolding a one~piece housing subassembly
structure about portions of terminals 16, generally about
the intermediate portions of at 1least soﬁe of the
terminals. More particularly, an overmolded housing
structure or subassembly, generally designated 30, includes
a top or center overmolded pori_:ion 32, a main housing
portion 34, a latch portion 35 and a pair of wire-driving
portiéns 36.. It can be seen that the top or center
overmolded portion 32 is molded about portions of terminals
16 such that wire insulation displacement portions 26 of
the terminals are e:':poéed exj:eriorly on opposite sides of
the center overmolded portion of the housing subassembly
stmcture. It also can be seen that latch portion ..35 is
overmolded about inner areas of cantilever jack contact
portions 24, leaving considerable areas of the contact
portions exposed for bending purposes, as described herein-
after.

Main housing portion 34 includes an opening or
cavit'y 38 which is provided for receiving a standard
telephone plug, as will be more apparent hereinaffer. The
main housing portion is molded integral with top or center
overmolded portion 32 by a living hinge 40. _ Ea;:h wire-

driving portion 36 also is molded integral with top or

_—
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REPLACEMENT SHEET -11- into a subassenbly for shipping to and/or use by an

ul_ti mate user.

~OF course, the entire nodul ar tel ephone

(oo cones nd BLEN fEPLACEMENT SHEET

REPLACED
-10-

14 MAR 1997

center overmolded portion 32 by a living hinge 42. Each
wire-driving portion also includes slots or grooves 44 in

the top thereof for effecting insulation displacement

‘termination of telephone wires to the wire insulation

displacement portions 26 of terminals 16, again as will be
described in greater detail hereinafter.

Lastly, at this point, in order to better
understand the following detailed description, it should be
noted in Figure 5 that maih housing portiqn 34 and wire-
driving portions 36 depend downwardly from top or center
overmolded portion 32 of the housing. Living hinges 40 and
42 also are clearly visible in this figure. After housing
subassembly structure 30 (Figs. 3 and 4) is ovemplded
about portions of terminals 16, as described above, webs 20
(Fig. 2) then are severed from wire insulation displacement
portions 26 of the terminals, and cantilever jack contact
portions 24 are severed from the right-hand carrier strip
18 of the stanped. metal blank described above in relation
to Figure 2. The cantilever jack coni:ict portions now are
rendered flexible or resilient because of their becoming
free from the carrier strip. |

After all of the extraneous webs and carrier
strips have been removed from the stamped metal blank,
cahtilever jack contact portions 24 then are f;u'med or

bent, and overmolded housing subassembly 30 is assembled

This Sheet Has Been Rep laced
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conﬂector 12 can be ful I'y assenbl ed in a manuf acturi ng environnent ——if——
such an application is desirable. er event, réf GHEET
Figures 6 and 7, particularly in conj nct%g"'“ h F‘UU'r ﬁgﬂ]@%f. TfoSA i
contact portions 24 first are bent do LA he di

_ _ : ( ectl n 0
(Fig. 5) to the configuration shown in Figure 6, wher ehly ?b&ﬁRazqg?
portions now are disposed _

-11-

ck

into a subassembly for shipping to and/or use hy' an
ultimate user. Of course, the entire modular telet:hone
connector 12 can be fully assembled in a manufacturing
environment, if such an application is dési.rable. In
either event, reference is made to Figures 6 and 7,

parﬁicularly in conjunction with Figure 5. Cantilever jack

_contact portions 24 firét are bent 'd_owmrardly in the

direction of arrow "A" (Fig. 5) to the configuration shown
in Figure 6, whereby the contact portions now are disposed
within cavity or opening 38. Main housing portion 34 then
is pivoted about living hinge 40 in the direction of arrow
"p® (Fig. 5). As seen in Figure 7, the main housing
portion will move upwardly between the side wire-driving
portions 36. When the main housing portion is moved to its

fully assembled position as shown in Figure 6, the: main

housing portion is latched in that position by a pair of
latch bosses 46 (Fig. 3) snapping into a pair of latch
grooves 48 (Fig. 5) on the inside of latch portion 35 of
the overmolded housing structure. When in the assembled
condition, cantilever jack contact portions are disposed
within a comb structure 50 (Fig. 4) and seat on i:dp of
ledges 52 (Fig. 6) of the comb stfucture. When a standard
telephone plug is inserted into opening 38, the resilient

cantilever jack contact portions engage contacts on the

laced
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within cavity or opening 38. Main housing portion 34 then is pivoted about

li.ving hinge 40 in the direction of -arrow "B" (Fig. 5). T ] U
7, the main housing portion will nove upwaFdly—between {he sﬂ%’é—ACtM%NF @h‘t&
wire-driving portions 36. Wen the main houEHlthSthEth Ha% BEEEf\( Ved 1O TT3
fully assenbled position as shown in Figure 6, tHEpLAgED hobiind HoMARARI? s
| atched in that position by a pair of X .

-12-

plug as the jack contact portions are biased upwardly in
the direction of arrow "C" (Fig. 6).

' Wire-driving portions 36 of overmolded housing
structure 30 are used to drive insulated wires of telephone
cable 18 (Fig. 1) into insulation displacement condition
with wire_insulation displacement portions 26 of terminals
16. Before proceeding, however, reference is made back to .
Figures 2-4 where it can be seen that each wire insulation
displacement portion 26 of each terminal 16 includes a pair
of keyholé-shéped §lots, each slot including an enlarged
slot portion 54 communicating with a narrow slot portion
56. The enlarged slot pprtions 54 are sized sufficiently
larger than the insulated wires.of the telephone cable so
that the wires can be inserted easily into the enlarged
slot portions. The narrow slot portions 56 are sufficient-
ly nafrow to cut through or pierce the insulation of the
telephone wires to establish conducfivity with the cores of
the wires. | _

With the above understanding, and with-referénce
to Figures 8 and 9, it can be seen in Figure 8 that wire-
driving ﬁortions 36 project outwardly of the center or top
portion 32 of the overmolded housing structure 30, with the
wire-driving portions béing interconnected to the centef
portion by living hinges 42. Therefore, the wire-driving

portions can be pivoted upwardly in the direction of arrovs

This Sheet Has Been Replaced
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| at ch bosses 46 (Fig. 3) snapping into a pair of l|atch |
on the inside of latch portion 35 of the overnol ded ho

in the assenbled condition, cantil ever; * §k contact fqyaﬁéggggﬁngﬁE
within a conb structure 50 (Fig. 4) a d"ﬂ aah

of the conb structure. \Wen.a standar

opening 38, ‘the resilient

tsh #
tel EJBEBWEII%?UQ
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"p" (Fig. 8). It also should be noted that slots 44 in the
wire-driving portions have widths which are at least

slightly larger than the thickness of the metal material

from which insulation displacement portions 26 of terminals
16 are fabricated. Therefore, wire-driving portions 36 can
be pivoted upwardly in the. direction of arrows wp", about
living hinges 42, whereupon wire insulation displacement
portions'zs of the terminals enter into slots 44 as shown
in Figure 9. Since the enlarged slot portions 54 are dis-
posed transversely outwardly relative to narrow élot por-
tions 56, as seen clearly in Figure 4, if insulated wires
are located in the enlarged slot portions, wire-driving
portions 36 will drive the wires into the narrow slot por-
tions 56, as indicated by arrows "E" in Figure 9. There-
fore, wire-driving portions 36 of the overmolded housing
structure are effective to terminate the telephone wireé to
the terminals. 310€s 44 in the wire-driving portions
should be of widths to establish an interference fit with
insulation displacement portions 26 of the terminals, so
that the wire-driving portions remain in their terminating
positions as shown in Figure 9.

Figure 10 shows modular telephone connector 12
fully terminated to a plurality of insulated wires 60 of
telephone cable 19. This depiction corresponds to the

"subassembly” illustration of Figures 6 and 7, except that

This Sheet Has Been Replaced
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cantil ever jack contact portions engage contacts on the REPLACENMENT
SHEET -12- plug as the jack contact portions are biased g pwakediyq

. HEET
[ THIS SHEET HAS BEEN PEPLACEVENT §
REPLACED 14 MAR 1997

-l4-

the insulaﬁed wires 60 are shown terminated to insulation
displacement portidns 26 of terminals 16, as described
above in relation to Figures 8 and 9. It can be seen that
telephone cable 19 can be inserted through a recessed area
62 of main housing portion 34, and insulated wires 60 sim-
ply are fed upwardly through enlarged slot portions 54
(Fiq.. 4), whereupon wire-driving portions 36 of the over-
molded housing structure can be used to drive the insulated
wires into the narrow slot portions 56, as described above.
The modular telephone connector now is fully assembled and
ready to receive a standérd telephone plug 64 inseﬂ:able |
into opening 38 in the direction of arrow "F", as shown in
Figure 10.

Lastlf , Figure 11 illustrates an appli.catiop of
using modular telephone connector 12 within a particular
housing 66 which includes a front aperture 68 through which
telephone plug 64 can be inserted into opening 38 in the
modular telephone connectoz_'. . Appropriate contacts on the
Plug (not shown). will engage resilient cantilever jack
cdntact portions 24 and bias the contact portions upwardly
in the direction of arrow "c".

It will be understood that the invention may be
embodied in other specific foms without departing from the
spirit or central _cha;:acteristics thereof. The present

examples and embodiments, therefore, are to be considered

-
-This Sheet Has Been R,
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the direction of arrow "C' (Fig. 6). Wre-driving portions 36 of overnol ded
“housing structure 30 are used to drive insulated vm're of telep e

18 (Fig. 1) into insulation displace o v o b SHERN
di spl acenent portions 26 of term nalp J @ gBEﬁO:H %%REMIN,
ub_QrPeEPLﬂCthn be S

reference is made back to Figures 2-

h
i nsul ati on en E) ﬁAReﬁ%j7

[0)
=.

re

-15=

in all respects as illustrative and not restrictive, and

the invention is not to be limited to the details given

herein.

I
eet Has Been Replaced

T



di spl acement portion 26 of each ternminal 16 includes a pair of

keyhol e- shaped sl ots, each slot incl yd d
communi CMIWI ot por {fi'6hS SHEETHASe pERN éﬁPgR@EME@?t%ET
are sized suff than t e | nSRERIiAGHD W res the tele

cabl e so th
portions.

llJ

% it i 880"

U

Bﬁm ﬂ‘\mﬂ‘[)e i nser t 60 easTHy—t+i-e—t

8l ot p’ortlons 56 arissufflment-

1. In a modular telephone connector (12) which

includes a housing (14) defining a standard telephone jack,

b4

and a plurality of stamped metal terminals (16) ‘each having -

a resilient cantilever jack contact portion (24) and a wire
insulation displacement portion (26), wherein the
improvement comprises said housing being a one-piece
structure overmolded about portions of the stamped metal
terminals with the ﬁire insulation dispiacenent portions
thereof exposed for receiving insulated telephone wires
(60), the housing including a cavity (38) for receiving a
standard telephone plug (64), and the cantilever jack
contact portions (24) of the terminals being exposed by the
overmolded housing adjacent the cavity whereby the contact
portions can be bent into the cavity.

2. In a modular telephone connector as set forth

in claim 1, wherein said wire insulation displacement por-

tions (26) of the terminals (16) . include closed keyhole-
shaped insulation displacement slots defining enlarged slot
portions (54) sized for receiving the insulated telephone

' wires (60), and narrow slot portions communicating with the

enlarged slot portions (56) for piercing the.insulation of

1acec‘

" i



ly narrW pierce the insulation of the telephone \M.Les—i-6-—
est abl i Vit the cores of the wires. W PONSEMENT SHEET
understand KM‘A erence to Fi OIS SS e i n pe. seeni-f

Flgure8t g portions 3¢ projecl'o e c r
top portion#*32¢ of the overrml ded housi st ¢ 1e?“ Eﬁ‘ﬂfﬁgﬁ?

the telephone wires when the wires are moved  from the

enlarged slot portions with the narrow slot portions.

3. In a modular telephone connector as set forth
in claim 2, wherein said housing (14) includes at least one
wire-driving portion (36) molded integrally therewith and
movable into engagement with at least some of the insulated
telephone wires to drive the wires into the narrow slot
portions (56) of at least some of the insulation

displacement slots.

4. In a modular telephone connector as set forth
in claim 3, including a 1living hinge - portion (42)
integrally connecting. the wire-driving portion to afford

driving movement thereof.

5. In a modular telephone connectof as set forth
in claim 4 ' wherein the wire insulation displacement por-
tions (26) of some of the terminals (16) project from:
opposite sides of the housing, and including a pair of said
wire-driving portions (36).integrally connected on opposite
sides of the housing.

6. In a modular telephone connector as set forth

in claim 1, wherein said housing (14) includes at least one

-

1 Replaced
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Wi re-driving portions being |nterconnected to the cent er —pokti-oh—by :,m.g
hinges 42. Therefore, the wire-driving portlons can be pi ﬂQPENCEMWTdMEETn

R ||i|

wire-driving portion (36) molded integrally thei:ewith and
movable int;o engagement. ﬁith at least some of the insulated
telephone wires (60) to drive the wires into insﬁlation-
piercing condition with at least some qf the insulation
diéplacement portions (26). of the terminals (16). '

7. In a modular telephone connector as set forth
in claim 6, including a 1living hinge portion (42)
integrally connecting the wire-driving portion to afford

driving movement thereof.

" 8. In a modular telephone connector as set forth
in claim 7, wherein the wire insulation displacement por-
tions (26) of some of the terminals (16) project from
opposite sides of the housihg, and including a pair of said
wire-driving portions (36) integrally connected on opposite
sides of the housing. ' | |

9. In a modular telephone connector as set forth
in claim 1, wherein said one-piece housing structure in-
cludes a center portioh (32) overmolded about portions of
the stamped metal terminals, a main housing portion (34) at
one end of the center portion defining said cavity and
molded integrally with the center portion and mova'ble into

" an assembled condition, a latch portion (35) at an opposite

R
Has Been Replaced
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"D' (Fig. 8). I't -al so- shoul d be noted that slots 44 in the W re-driving
portions haye at least slightly larger than the thickness

of the netal h insul ation di spl acegetepot--ers—26—0f
termnals 16 m Hﬂﬂlﬂﬂmmeref S WorE YEPLACENENE SHERTbE
pi voted upwardly €n the" di¥ection o il BRI Liv-pg—hi-nges) 4P,
wher eupon wire insul ation displlacenen 14 MAR 1997

end of the center porﬁicm for latching engagement with the
main housiné portion, and at least one wire-driving portion
(36) molded integrally with the center portion and movable
into engagement with at least some of the insulated
tel'ephon# wires to drive the wires into the insulation
displacement portions (26) of the terminals (16).

10. In a modular tel_ephone .connector as set
forth in claim 9, including a living hinge portion (42)
integrally molded between the center portion (32) and the
wire-driving portion (36) to afford driving movement there-

~of.

11. In a modular telephone connector as set
forth in claim 10, wherein the wire insulation displacent-
portions (26) of the terminals (16) project from opposite
sides of the center _po'rt;.ton (32) of the housing, and
‘including a pair of said wire-drivin§ portions (36) moldedl
integrally  with the center portion on opposﬂ:e sides

‘thereof.

12. In a modular telephone connector as set
forth in claim 9, including a living hinge portion (42)
integrally molded between the main housing portion (34) and

n Replaced
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portlons 26 of the termnats—ent er into slots 44 as shown in Fi gure 9.

el 52€t§“Lﬁ|ﬂﬂﬂl||ﬁlﬂlllm flﬂ ons 56, [ 5 p“%H’;‘“?ﬁefme' LACGMENT SHEET

insul ated wire$ afe 1odatéd n the enlfar AOTHLIMS,
portions 36 wll drlve the wires into (L DQr - tlon's 5ﬁARa'§97
indicated by arrows "E' in Figure 9. Thgae- 4

the center portion (32) of thé housing to afford movement

therebetween.

"13. A method of fabricating and 'as'senbling a
modular telephone connector (12), comprising the steps of:

stamping a plurality of terminals (16) from sheet
metal material, each terminal having a resilient cantilever
jack contact portion (24) and a wire insulation
displacement portioﬁ ( 26) H

overmolding a one-piec;e housing structure (14)
about areas of the terminals, the ho_using structure being
molded with a center portion (32) overmolded about said
areas of the terminals, exposing aid cantilever jack
contact portions (24) and said wire insulation disg)lacenent
portions (26), a main housing portion (34) molded by a
‘1living hinge (40) integral with the center portion and
defining a cavity (38) for receiving a standard telephone
plug (64), and at least one wire-driving portion (36)
molded integrally with the center portion by a living hinge
(42); o

moving said nai.n housing portion (34) about its
living hinge (40) into fjuxtaposition with the center

portion (32) of the housing;

This Sheet Has Been Repl
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fore, wire-driving portlon 6 of the overnol ded housing

effectlve ephone wires to the termna %EPLA@EMENT%EET
the wire-dri mmu B il d be of w to establis L nterferens
fit with |nsm @ngnt portion TMSS@‘ MMa‘p hé
Wi re-driving port i ohs renaln iin their te mlﬁﬂﬁ | B . sﬂgh . '%
Flgure 9. -21-

ingserting a plurality of insulated telephone
w.’gres (60) into the insulation displacement portions (26)
of the terminals (16); and '

moving the wire-driving pbrtion (36) of the
housing about its .living hinge (42) into exigagenent with
the insulated telephone wires to drive the wires into the

insulation displacement portions of the terminals.

14. The method of claim 13, including the step
of stamping the insulation displacément portions (26) of
the terminals (16) with closed keyhole-shaped insulation
displacement slots having enlarged slot portions. (54) sized
for receiving the insulated telephone wires and narrow slot
portions (56) communicating with the enlarged slot portions
‘for piercing the insulation of the telephone wires, whereby
said wire-driving portion (36) of the housing is effective
to move the insulated telgphone wires from the enlarged
slot portions into the nar_rbw slot portions of the closed
keyhole-shaped slots. | |

15. In a modular electrical connector (12) which
includes a housing (14), and a plurality of terminals (16)
mounted in the housing and having exposed wire insulation

displacement portions (26), wherein the improvement

This Sheet Has Been Rep!
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Figure 10 shows modul ar tel ephone connector 12 fully term pated t.o—g——————

plurality of IO of tel ephone cable 19. TdiHERgNGEWENGnSHEET
corresponds tHﬂﬂ' , ﬂ% i1l ust on--Qf Fi gures 6 | and—f—exeept

_comprises said hous:lné being a one-piece molded structure
including an integral wire-driving portion (36) 'movable
into engagement with a plurality of insulated wires (60) to
drive the wires into the insulation displacement portions

of the terminals.

16. In a modular electrical connector as set
forth in claim 15, including a living hinge portion (42)
integrally connecting the wire-driving portion to afford

driving movement thereof.

. 17. In a modular electrical connector as set
forth in claim 16, wherein the wire insulation displacement
portions (26) of some of the te:l.'ninal. (16) project from
opposite sidgs of the housing, and including a pair of said
wiré-driiring portions (36) integrally connected on opposite

sides of the housing.

18. In a moduiar electrical connectér as set
forth in claim 15, wherein said wire insulation displace-
ment portions (26) of the .terminals (16) include closed
keyhole-shaped insulation displacement slots defining
enlarged slot portions (54) sized for receiving the
insulated wires (60), and narrow slot portions (56)

communicating with the enlarged slot portions for piercing

\

This Sheet

/m///m/////mﬁil?”




REPLACEVENT SHEET -14- the insulated wires 60 are shown termnated to

Orl |
- =

orat fon T odkfghﬁﬁiﬁeﬂﬁﬁﬁhilluﬁiﬁﬁﬁ e Saen har el epnond FERPACHAPRE A
inserted throug i 62 of FHl&cﬂ}ﬁgEIpq_, AoLtben A, and
insulated wires 60 sin¥ REPLACED BEEN 14 MAR 1897

-the insulation of the wires when. the wires are moved from

the enlarged slot portions with the narrow slot portions.

19. In a modular telephone connector (12) which
includes a housing (14) defining a standard telephone jack,
and a plurality of stamped metal terminals (16) each ha_ving
a resilient cantilever jack contact portion (24) and a wire
insulation displacement portion (26), wherein the
improvement comprises said wire insulation di_splacement-
portions (26) of the terminals including closed keyhole-
shaped insulation displacement slots defining enlarged slot
portions (54) sized for receiving the insulated teiephone
wires and narrow slot portions communicating with the
enlarged slot portions (56) for piercing the insulation 'ot
the telephone i:ires when the wires are moved from the

enlarged slot portions into the narrow slot portions.

—_—
This Sheet Has Been R,
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ply are fed, upwardly through enlarged stdt “ portions 54. (Fig. 4),
wher eupon wire-driving portions 36 of the over- nol ded housi ng structure

can be used to drive the insulated wires into the narrow gtet—portrons—56;

as described above. The nodul ar tel epho nnector now is REPMCEA&;@EnﬁHEElT
and ready to receive a standard t el epho é’Hnsl,gg, | er-rnto—opent Ty
38 in the d| rection of arrow "F", as sh %InREPLACED BE 14 MAR 1397

ABSTRACT
MODULAR ELECTRICAL CONNECTOR

An electrical connector (12) is disclosed in a

.- modular telephone connector configuration and includes a
housing (14) defining a standard telephoile jack. A
plurality of stamped metal terminals (16) each have a
resilient cantilever jack contact portion (24), 'a wire
insulation displacement portion (26) and an intermediate
portion (28) between the cantilever jack contact portion
and the wire insulation displacenent portion. The housing
is a one-piece structure overmolded about portions of the
‘'stamped metal terminals, with the wire insulation
displacement portions exposed for receivittg insulated
telephone wires (60). The housing includes a cavity ( _38)
for receiving a standafd telephone plug ( 64). The canti-
lever jack contact portions of the terminals are exposed by
the overmolded housing adjacent the cavity, whereby the
contact portions can be bent into the cavity. The housing
includes at least one wire-driving portion (36) molded
integrally therewith by' a_ living hinge (42) and movable
into engagement with thé insulated telephone wires to drive
the wires into the insulation displacement portions of the

terminals .

FIGURE 1 _ * This Sheet Has Been Replaced




Figure 10. Lastly, Figure 11 illustrates an'applrcation of using modul ar
tel ephone connector 12 within a particular housing 66 which includes a

front aperture 68 t hrough whi ch tel ephone plug 64 can be._inserted

~ opening 38 in the nodul ar tel ephone conn

pl ug (not shovvn) wi |l engage resilient chdHig QMPET
| ! a 14 MAR 1997

L.,.A.

__Appr opr i gt REPIGXOEMENT SHEET,

REPLACED
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cont act portlons 24 and bias the contact portlons upmardly I n the di rection

off arrow "C'. It wi'll be understood that the invention may ff

other specific fornms w thout ‘ting fragm-the splrlt or Ge
characterlstlc reo The present exa nI@#S.r,E Qg
are

to be consi degiesheet Has Been Rep
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-15- in all respects as illustrative and_not rest rictive, and p-he—lnvention
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-.16 - clains A nodul ar tel ephone connector (12) which includes a housing

(14) defining a standard tel ephone jack,
termnals (16) each having a resilient

~and a plurality of |SREpPRCENENRISHEET
qarig NEET l.ack contgct, N
R 14 MAR 1997 '
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and a wire insul ation di spl acenent porflon (26), said housing being a

one-pi ece structure nol ded onto portions of_the st anped net pl—tefm-

~£i0nNs (26) th rRﬁFfLABEM&MécSHEET
y SHEEE ‘ . ( A )y—+retuch g~ d
14 MAR 1937

('16) with the wire insulation displacensg
for receiving insulated tel ephone wires

R FIG.6
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the cantilever jack contact portions (24) of the ter- ninals (16) being

qxposed by
cavity .(38), characterized in that said h@w
wire-driving portion (36) nolded integral]yHish

t he housi ng adjacent the cavity (38) and being bent into the
£0g (14) includes at |east one

lnd
vaul © 1

o
EMENT SHEET
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drive the wires into the insulation di spl acement por- tions of the
termnals (16). 2. A nodul ar tel ephone connector as set forth in claiml,

wherein said wire insul ation displacenent por (26 the~terT
(16) include closed key- hol e-shaped i nsul atlﬁr(?td&g%c] ce TW{EPLEACEME eéﬁﬁﬁn
enl arged slot portions (54) sized for receiving_the

-1-  Jprs | 42 SEP 1997

“n

MODULAR BLECTRICAL CONNECTOR

This invention generally relates .to the art of
electrical connector assemblies and, particularly, to a
modular telephone connector, altho’ug_h various aspects of

the invention are applicable to connectors, in general.

e Ve

A common type of female electrical connector or

receptacle is known for example from US-A-4 269 467
referred to in the industry as a telephone j'ack or
"modular jack". Such a modular telephone connector includés
a'dielectric housing defining a standard telephone
receptacle jack. A plurality of terminals are mounted
in the hous;ing, and each terminal includes.a_resiiie‘nt
cantilever jack contact projecting into a Plug-receiving
cavity or opening in the housing for engagin§ contacts
of a standard telephone plug. Most often, the terminals are
stamped and formed of sheet metal material and ‘include
terminating pértions. such as wire insulation

displacement portions, opposite the resilient cantilever

jack contact portions. The wire insulation displacement

portions receive insulated telephone wires.



i nsul ated tel ephone wires (60), and narrow sl ot por- tions comunicating
with the enlarged slot portions (56) for piercing the insulLati.on-gf-the

t el ephone wires (60) when the wires are noved fromthe enFHB?EACEMENT SHEET
portions (5_4) wi th the narrow sl ot por - tions. |
| 12 SEP 1997

-2-

A wide variety of designs for modular telephone
connectors have been proposed to facilitate field installa-
tion. Any design should maximize ease of manipulation of
the telephone wires and eése of assembly and termination of
the connector. Unfortunately, heretofore, even with all of
the variocus design proposals, such modular jacks still
employ too many components which are difficult to mémipu-
late and assemble, particularly with the every-increasing
miniaturization of such components. ©Problems still are
encountered with various designs of field installable modu-
lar telephone connectors because of their size, the assem-
bly manipulations required and the difficulty of terminat-
ing the telephone wires to the connector.

This invention is directed to solving these prob-
 lems by providing a unique modular eleéﬁriéal connector,
 particularly adaptable as a modular telephone connector or

jack, which includes a one-piece molded housing which has
various integral, relatively movable portions for effecting
complete assémbly and ten.ni..na.tion of the connector without

any extraneous components or tools.

Wﬁm
An object, therefore, of the invention is to

provide a new and improved modular electrical connector, in



_-1‘7 - é A nodul ar tel ephone connector as set forthin cl ap-ra-d—ot—2
including a living hinge portion (42) integrally connecti 1gBEPrhACEMENT SHEET
wire-driving portion (36) to afford driving novement ther ¢of

12 SEP 1997

general, and to provide a unique modular telephone cocnnec-

tor or jack, in particular.

The modular telephone connector according

to the invention includes a housing defining a

standard telephone 'jack. A '.plurality ‘of stamped metal
terminals are mounted in the housing, and each terminal has
a resilient cantilever jack contact portion, a wire
insulation displicemen% portion and an intermediate portion
between the cantilever jack contact portion and the wire
insulation displacement portion. 'i‘he housing is provided
in the form of a one-piece structure overmolded about the
intermediate portions of the stamped metal terminals, with
the wire insulation displacement portions of the terminals
exposed for receiving insulated telephone wires. The
housing includes a cavity or opening for receiving a
standard telephone plug. The cantilever jack contact
portions of the terminals are exposed adjacent the cavity,
whereby the contact portions can be bent into .the ca;vity
for engaging contacts of the telephone plug upon insertion
of the plug into the cévity.

A feature of the invention is directed to provid-
i.ng' at leaét one w:_'.re-driving portion of the connector
housing molded integrally therewith by—a—living—hinge,
whereby the wire-driving pof.‘tion is movable into engagement

with at least some of the insulated telephone wires to



4.?A modul ar tel ephone connector as set forth in one of e
the wire insulation displace- nent portions (26) of sorfe RE NET!E gmnar

Q

(16) project from opposite sides of the housing (14),

nd [
of said wire-driving portions (36) integrally connected @gpﬁrﬁ@@
of the hous- ing (14). -

4= ‘

drive the wires into the insulation displacement portions

‘of the terminals. In a further embodiment of the invention,

the wire insulation displacement portions of the terminals

project from opposite sides of the housing, and a pair of the
wire-driving portions are molded integrally with opposite
sides of the housing by a pair of living hinges.

Anothef feature of the invention involves forming
the wire insulation displacement portions of the terminals
with closed keyhole-shaped insulation displacement slots
defining enlargéd slotl portions sized for receiving the
insulated telephone wires, along with narrow slot portions
communicating with the enlarged slot portions for piercing
the insulation of the telephone wires. The wire-driving
portions of the housing are effective to drive the tele-
phone wires into the narrow slot portions of the keyhole-
shaped slots. | ” |

Oother objects, features and advantages of the
invention will be apparént from the following detailed
description taken in connection with ‘the accompanyinq

drawings.

=



5. A nodul ar tel ephone connector as set forth in one of clains 1-4, wherein
sai d one-piece housing (14) includes a center portion (32) nolded onto

portions of the termnals (16), a main housing portion ( 4?’25@9%@&*&? |

thehcenter portion (32) defining said cav- ity (38) and
with the center portion (32) and novable into an assenbl gd fopditj
17 'seB'ved?

-5-

esc on _of the W

The features of this invention which are believed
to be novel are set forth with particularity ih the append-
ed claims. Tﬁe invention, together with its objects and
the advanﬁages thereof, ﬁay be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in thelfigures and in which: |

FIGURE 1 is a perspective view of a fully assem-
bled modular telephone jack incorporating the concepts of
the invention; | .

FIGURE 2 is A-plan view of a fragmented portion
of a continuous metal strip from which the terminals of the
cbnnector are Stamped, illustrating two sets of terminals |
for a pair of connectors; |

FIGURE 3 is a view similar to that of Figure 2,
illustrating a pair of one-piece housing structures over-
molded about intermediate.portions of the terminals;

FIGURE 4 is a view of only one of the overmolded
housing structures and a single set of terminals, as de-
picted in Figure 3; _ _

FIGURE 5 is a horizontal section taken generally
along line 5-5 of Figure 4;

FIGURE 6 is a sectional view similar to that of

Figure 5, during a step of manufacture wherein the canti-



Iatch_ﬁortion (35) at an opposite end of the center portion (32) for
| at chi ng engagenent with the main housing portion (34), E;F‘ﬁ]_ﬁCWEN?aﬁ*EEqn b
:J% er 11
m

Wi re-driving portion (36) nolded integrally with the pOr - (52).
6. A nodul ar tel ephone connector as set forth in clai 5,,mhe§€#q éfe
li ving hinge portion (42) being inte- - 12 9

-6—

lever jack contact éortions of the terminals have been bent
into the housing cavity, and the base portion of the
housing structure has beeh pivoted to a latched condition,
versus the initial overmolded condition shown in Figure 5;
FIGURE 7 is a front elevational view, looking
toward the right-hand end of Figure 6, with the wire-driv-
ing portions of the housing structure in inoperative posi-
tions;
| . FIGURE 8 is a vertical section taken generally
along line 8-8 of Figuré 6, again showing the wire-driving
- portions of the housing struéture in inoperative positions,
as depicted in Figure 7; | |
FIGURE 9 is a view similar to that of Figure 8,
 with the wire-driving portions pivoted to their wire termi-
nating positions; |
FIGURE 10 is a vertical section through the fully
assembled and terminated modular connector, as taken gener-
ally along line 10-10 of Figure 1, in conjunction with a
standard telephone plug} and |
FIGURE 11 is a view similar to that of Figure 10,
showing the connector mounted within a particular housing

environment. -,



grally nol ded between the center portion (32) and the wire-driving portion
(3 6) to af ford driving nove- nent thereof. 7. A nodul ai_felephaone

connector as set forth in claim®6, wherein the wire insulat Gﬁ Nrrasﬂggqnt!
portions (26) of the termnals (16) project from opposit¢ °Fﬂ'm N% Lhe
center portion (32) of the housin :
P (=2) - 12 SEP 1997
et of the

Referring to the drawings in greater detail, and
first to Figure 1, the concepts of the invention are illus-
trated in a modular telephone connector or jack, generally
designated 12, which includes a one-piece housing, general-
ly designated 14. The housing is nnitarily molded of di-
electric material, such.as plastic or the liké, and will be
described in greater detail hereinafter. Generally, a
.partion of the housing is overmolded_ahbnthpg:tions.of a
plurality of stamped metal terminals, generally designéted
16, and the terminals are insulation—displacement-termihat—
ed to a plurality of telephone wires of a telephone cable
19, all of which will be described in greater detail here-
inafter. At this point, it should be understood that;
although the concepts of the invention are disclosed herein
embodied in a modular teléphone connector or jack, various
aspects of the invention_are equally applicable for other
types of electr1ca1 connectors.

The fOllOWlng detailed description is being pre-
sented in a step-by-step fashion involving initial manufac-
turing steps, initial sub-assembly steps prior to providing
or shipping the pre-assembled c;nnector to a user, and
finaliy the telephone wire te:mination steps carried out by

the user. This approach is believed to be most advanta-
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‘geous in presenting various aspects of the invention in a

precise and understandable description.

More pérticularly, referring first to Fiqure 2,
terminals 16 first are stamped from a continuous.strip of
sheet metal material to a blank configuration including a
pair of continuous carrier strips 18 which carry the
terminals in stamped form through an appropriate stamping
machine. Of course, the terminals are in a flat or plahar
configﬁration in the stamped blank of Figure 2. It can Se
seen that the terminals are joined hy.weh portions 20 and
transverse webs 22 to carrier strips 18. It also can be
seen that the términals'are stamped on opposite sides of a
transverse center line 23, with four terminals on each side
of the center line for a total "terminal cluster® of eight
terminals for each telephone connector 12 (Fig. 1).

Each stamped metal terminal 16 includes a resil-

- ient cantilever jack contact portion 24, a wire insulation

displacement portion 26 and an intermediate portion 28,
although the right-hahd terminals shown in Fiqure 2 have no
distiﬁct intermediate portion except integral areas of wire
insulation displacement portions 26. Eventually, cantile-
ver jack contact portions 24 of.the terminals will be sev;
ered from the right-hand carrier strip 18 and bent into the
connector housing 14, as.will be described_in greater de-

tail hereinafter.



stanping a plurality of termnals (16) from sheet netal naterial —each—
termnnal (16) having a resilient cantilever jack contjia@EPPARCENENT SHEETa
~ wire insulation displacenent portion (26); nolding a jong=pi '
structure (14) onto areas of the termnals (16), the holsing r
bei ng nolded with a center por- ‘r? §EP‘1§Q’F

-
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The next step in fabricating modular telephone
connector 12 is shown in Figures 3-5 and, generally, in-
volves overmolding a one-piece housing subassembly
structure about portions of terminals 16, generally about
the intermediate portions of at least some " of the
terminals. More particularly, an overmolded housing
structure or subassembly, generally designated 30, includes
a top or center overmoldéd portion 32, a main housing

portion 34, a latch portion 35 and a pair of wire-driving

portions 36. It can be seen that the top or center

overmolded portion 32 is molded about portions of terminals

16 such that wire insulation displacement portions 26 of
the terminals are exposed exteriorly on opposite sides of

the center overmolded porfion of the housing subaésembly

structure. It also can be seen that latch portion 35 is

overmolded about inner areas of cantilever jack contaét

portions 24, leaving considerahlé areas of the contact

portions exposed for bendihg;purposes, as described herein-

after. - |
Main housing portion 34 includes an opening or

cavity 38 which is provided for receiving a standard

telephone plug, as will be ﬁdre apparent hereinafter. The

main housing portion is molded integral with top or center
overmolded portion 32 by a living hinge 40. Each wire-

 driving ‘portion 36 also is molded integral with top or

d a

14)



tion (32) nolded onto said areas of the termi- nals (16), ~expasing said

cantilever jack contact portions (24) and said wre insul piHEPPACE GHE
ment portions (26), a main housing portion (34) nol ded by a ivg#gBManpET
(40) integral with the center portion (32) and defining & cavth/ §€1§)19§70r

recei ving a standard tel ephone plug (64), and
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center overmolded portion .32 by a living hinge 42. Each
wire-driving portion also includes slots or grooves 44 in
the top thereof for effecting insulation displacement
termination of telephone | vires to the wire insulation
displacement portions 26 of terminals 16, again as will be
described in greater detail hereinafter. ,

Lastly, at ¢this- point , in order to better
understand the following detailed description, it should be
noted ih Figure 5 that main housing portion 34 and wire-
driving portions 36 depend downwardly from top or center
overmolded portion 32 of the housing. Living hinges 40 and
42 also are clearly visible in this figure. Afﬁer housing
subassembly structure 30 (Figs. 3 and 4) is overmolded
about portions of terminals 16, as described above, webs 20
(Fig. 2) then are severed from wire insulation displacemént :
portions 26 of_ the terminais, and cantilever jack contact
portions 24 are severed from the right-hand carrier strip
18 of the stamped metal blank described above in relation
to Figure 2. The cantilever jack 'contact' portions now are
rendered flexible or resilient because of their becoming
free from the carrier strip. ”

After all of the extraneous webs and carrier
strips have been removed from the stamped metal blank,
céntilever jack contact portions 24 then are f;)med or

bent, and overmolded housing subassembly 30 is assembled
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at |l east one wire-driving portion (36) nolded integrally mwtfrthe—center
portion by a living hinge (42): noving said main housing pBEEhftﬁtME’im SHEE)TJt
its living hinge (40) into juxtaposition with the center |pdrtTom{t32)

the housing; inserting a plurality of insulated tel ephong¢ Wi r'e2 SEP 1997
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inté a subassembly for shipping to and/or use by an
ultimate user. Of course, thé entire modular telephone
connectcir 12 can be fully assembled in a manufacturing
environment, if such an application is desirable. 1In
either event, reference is made to Figures 6 and 7,
particularly in conjunction with Figure 5. Cantilever jack
~contact portions 24 first are bent downwardly in the
direction of arrow "A" (Fig. 5) to the contigurétion shown
in Figure 6, whereby the contact .porticns. now are disposed
within cavity or opéni.ng 38. Main housing portion 34 then
is pivoted about living hinge 40 in the direction of #rrow
"B" (Fig. 5). As .seen ;i.n Figure 7, the main housing
portion will move upwardly between the side wire-driving
portions '36. When the main héusing portion is moved to its
fully assembled position as shown in Figure 6, the main
housing portion is latched in that position by a pair of
latch bosses 46 (Fig. 3) snapping into a pair of latch
grooves 48 (Fig. 5) on the inside of latch portion 35 of
the overmolded housing structure. When in ‘the assembled
condition, cantilever 'jack. contact portions are disposed
within a comb structure 50 (Fig. 4) and seat on t'oé of
ledges 52 (Fig. 6) of the coinb stfucture. When a standard
telephone plug is inserted into opening 38, the resilient

‘cantilever jack contact portions engage contacts on the



(60) into the insulation displacenent portions (26) of the termnals (16);
and noving the wire-driving portion (36) of the housing about its living

hi nge (42) into engage- nent with the insul ated tel ephofi€ g (60 —to
drive the wires into the insul ation displacenment pOrtioﬂsR%%éiithﬂﬁﬁHEEf

termnals (16).. 12 SEP 1-997
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plug as the jack contact portions are biased upwardly in

the direction of arrow "C" (Fig. 6).

Wire-driving portions 36 of overmolded housing
structure 30 are used to drive insulated wires of telephone
cable 18 (Fig. 1) into insulation displacement condition
with wire insulation displacement portions 26 of terminals
16. Before proceeding, however, reference is made back to .
Figures 2~4 where it can be seen that each wire insulation
displaceﬁent portion 26 of each terminal 16 includes a pair
of keyhole-shaped slots, each slot including an enlarged
slot portion S4 communic;ting with a narrow slot portion
56. The enlarged slot portions 54 are sized sufficiently
larger than the insulated wires of the telephdné cable so
that the wires_can be inserted easily into the ehlarged
slot pbrtions. ‘The narrow slot portions 56 are sufficient-
ly narrow to cut thfough or_pierce the insulation of the

'telephone wires to establish conductivity with the cores of
the wires. | _

With the above understanding, and with reference
to Figures 8 and 9, it can be seen in Figure 8 that wire-
driving poftions 36 project outwardly of the center or top
portion 32 of the overmolded housing structuré 30; with the
wire-driving portions being interconnected to the center
portion by livinq hinges 42. Therefore, the wire-driving

portions can be pivoted upwardly in the direction of arrows



9. The ‘rret hod of claim@8, including the step of 'starrp- | ng[the—-asulation -
di spl acenent portions (26) of the termnals (16) with clos (REPM\UEMEN?% .

i nsul a- - 19 - _
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"D" (Fig. 8). It also should be noted that slots 44 in the
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wire-driving portions have widths which are at least
slightly larger than the thickness of the metal material
from which insulation displacement portions 26 of terminals
16 are fabricated. Therefore, wire-driving_portions 36 can
be pivoted upwardly in the. direction of .arrows »p»®, about
living hinges 42, whereupon wire insulation displacement
portions 26 of the terminals enter into slots 44 as shown
in Figure 9. Since the enlarged slot portions 54 are dis-
posed transversely outwardly relative to narrow slot por-
tions 56, as seen ciearly' in Figure 4, if insulated wires
are located in the enlarged slot portions, wire-driving
portions 36 will drive the wires into the narrow slot por-
tions 56, as indicated by arrows “E" in Fig_ure 9. There-
. .fore, wire-dr.ivinq portions 36 of the overmolded housing
structure are effective to terminate the telephone wires to
the terminals. Slots 44 in the wire-driving portions
should be of widths to establish an interference fit witt.z
insulation displacement portions 26 of the terminals, so
that the wire-driving pdrtions remain in their terminating
positions as shown in Figure 9. | |
Figure 10 shows modular telephone connector 12
fully termihated to a plurality of insulated wires 60 of
telephone cable 19. This depiction corresponds to the

"subasseml;ly" illustration of Figures 6 and 7, except that |



tlon dlsplacenent sl ot s havi ng enlarged sl ot por- tions (54) sized for

receiving the insulated tele- phone wires (60) and narrow @Eﬁ or tToms
(56) com nmunicating with the enlarged sl ot portions (54) |f %f “HQ HRET
i nsul ation of the tel ephone wires (60), whereby said w reqdrfiving portTo
(36) of the hous- ing (14) is effective to move the insul at4d %2l §ERoKe7

the insulated wires 60 are shown terminated to insulation
displacement portions 26 of terminals 16, as described
above in relation to Figures 8 and 9.. It can be seen that
telephone cable 19 can be inserted through a recessed area
62 of main housing portion 34, and insulated wires 60 sim-
ply are fed upwardly through enlarged slot portions 54
(Fig. 4), whereupon wire—driving portions 36 of the over-
molded housing structure can be used to drive the insulated

| wires into the narrow slot portions 56, as described above.
The modular telephone connector now is fully assembled and
ready to receive a standard telephone plug 64.in3er£ab1e
into opening 38 in the_directioﬁ of arrow "F", as shown in
Figure 10.

Lastly, Figure 11 illustrates an application.of
using modular telephone connector 12 within a-pgrticular
housing 66 which includes a front aperture 68 through which
telephone plug 64 can be insertéd'into opening 38 in the
modular telephone connector. Appropriate contacts on the
plug (not shown) will engage resilient cantilever jack
‘contact portions 24 and bias the contact portions upwardly
in the direction of arrow "C".

11 be understood that the invention may be

embodied in other speci s without departing from the

spirit or central characteristics th The present

' examples and embodiments, therefore, are to be cons



Wi T es (60) fromthe enlarged sl ot portidns (54) into the nar St ot
portions (56) of the closed keyhol e- shaped slots. Fgl&y{"\cfMENT SHEET
12 SEP 1997
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in all respects as illustrative and not restrictiv a

to the details given
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4. A modular telephone connector (12) which includes
a housing (14) defining a standard telephone jack,
and a plurality of stamped metal terminals (16) each
havinga resilient cantilever jack contact portion (24)
and a wire insulation displacement portion (26),
said housing being a one-piece structure molded
onto portions of the stamped metal terminals (16)
with the wire insulation displacement portions (26)
thereof exposed for receiving insulated telephone
wires (60), the housing (14) including a cavity (38)
for receiving a standard telephone plug (64), and
the cantilever jack contact portions (24) of the ter-
minals (16) being exposed by the housing adjacent
the cavity (38) and being bent into the cavity (38),
characterized in that said housing (14) includes at
least one wire-driving portion (36) molded integrally
therewith and movable into engagement with at
least some of the insulated telephone wires (60) to
drive the wires into the insulation displacement por-
tions of the terminals (16). :

2. A modular tel'ephone connector as set forth in claim

1, wherein said wire insulation displacement por-
tions (26) of the terminals (16) include closed key-
hole-shaped insulation displacement slots defining
enlarged slot portions (54) sized for receiving the
insulated telephone wires (60), and narrow slot por-
tions communicating with the enlarged slot portions
(56) for piercing the insulation of the telephone"
wires (60) when the wires are moved from the
enlarged slot portions (54) with the narrow slot por-
tions. -
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3. A modular telephone connector as set forthin claim
1 or 2, including a living hinge portion (42) integrally
connecting the wire-driving portion (36) to afford
driving movement thereof.

4. A modular telephone connector as set forth in one
of claims 1-3, wherein the wire insulation displace-
ment portions (26) of some of the terminals (16)
project from opposite sides of the housing (14), and
including a pair of said wire-driving portions (36)
integrally connected on opposite sides of the hous-
ing (14).

5. A modular telephone connector as set forth in one
of claims 1-4, wherein said one-piece housing (14)
includes a center portion (32) molded onto portions
of the terminals (16), a main housing portion (34) at
one end of the center portion (32) defining said cav-
ity (38) and molded integrally with the center portion
(32) and movable into an assembled condition, a
latch portion (35) at an opposite end of the center
portion (32) for latching engagement with the main

housing portion (34), the at least one wire-driving
portion (36) molded integrally wnh the center por-

- tion (32).

6. A modular telephone connector as set forth in claim
5, wherein the living hinge portion (42) being inte-
grally molded between the center portion (32) and
the wire-driving portion (3 6) to af ford driving move-

“ment thereof

7. A modular telephone connector as set forth in claim

- 6, wherein the wire insulation displacement portions

(26) of the terminals (18) project from opposite
sides of the center portion (32) of the housing.
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8. A meihod of fabricating and assembling a modular
telephone connector - (12), according to one of -
claims 1-7 comprising the steps of:

stamping a plurality of terminals (16) from sheet
metal material, each terminal (16) having a
resilient cantilever jack contact portion (24) and
a wire insulation displacement portion (26),
molding a one-piece housing structure (14)
onto areas of the terminals (16), the housing
structure (14) being molded with a center por-
-tion (32) molded onto said areas of the termi-
nals (16), exposing said cantilever jack contact
portions (24) and said wire insulation displace-
ment portions (26), a main housing portion (34)
molded by a living hinge (40) integral with the
center portion (32) and defining a cavity (38) for
receiving a standard telephone plug (64), and
at least one wire-driving portion (36) molded
integrally with the center portion by a living
hinge (42), _ ' _
moving said main housing portion (34) about its
living hinge (40) into juxtaposition with the
center portion (32) of the housing;

inserting a plurality of insulated telephone wires
(60) into the insulation displacement portions
(26) of the terminals (16); and )

- moving the wire-driving portion (36) of the
housing about its living hinge (42) into engage-
ment with the insulated telephone wires (60) to

- drive the wires into the insulation displacement
portions (26) of the terminals (16).

9. - The method of claim 8, including the step of stamp-
ing the insulation displacement portions (26) of the
terminals (16) with closed keyhole-shaped insula-
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tion displacement slots having enlarged slot por-

tions (54) sized for receiving the insulated tele-
phone wires (60) and narrow slot portions (56) com-
municating with the enlarged slot portions (54) for
piercing the insulation of the telephone wires (60),
whereby said wire-driving portion (36) of the hous-
ing (14) is effective to move the insulated telephone
wires (60) from the enlarged slot portions (54) into
-the narrow slot portions (56) of the closed keyhole-
shaped slots. '
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MODULAR ELECTRICAL CONNECTOR

An elelctrical connector (12) is disclosed in a
modular telephone connectbr configuration and includes .a
housing (14) defining a "stam.iard telephone jack. A
plurality of stamped meté.l terminals (16) each have a
resilient cantilever jack contact _poftion (24) , 2 Wire
insulation displacement _pértion (26) and an intermediate
portion (28) between.‘ the cantilever jack contact portion
and the wire insulation displacement portion. The housing
is a one-piece structure bvermolded about poftions of the
stamped metal terminals, with the wire insulation
displacement portions 'exposed for receiving insulated
telephone wires (60). The hbusi.ng includes a cavity (38)
for receiving a standard telephone plug (64). The canti-
lever jack contact portions of the terminals are expoéed by
the overmolded housing adjacent the cavity, whereby the
contact portions can be bent into the cavity. The housing
includes at least one Wire-drivinq porﬁion (36) molded
inﬁegrally therewith ﬁy_ a _living hinge (42) and movable
ihto engagement with the insulated telephone wires to drive |
the wires into the insulation displacement portions of the

terminals.

FIGURE 1
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