Européisches Patentamt

0’ European Patent Office
Office européen des brevets

®

@) Application number: 88310105.7

@ Date of filing: 27.10.88

0 319 138
Al

@ Publication number:

EUROPEAN PATENT APPLICATION

@ Int. cl+ HOTR 31/00

@) Priority: 04.12.87 US 128835

F

<

EP 0 319 138

Date of publication of application:
07.06.89 Bulletin 89/23

Designated Contracting States:
DE ES FR GB IT NL

@) Applicant: AMP INCORPORATED
470 Friendship Road P.O. Box 3608
Harrisburg Pennsylvania 17105(US)

@ Inventor: Nelson, Richard Allen
5010 Gessner Place
Winston-Salem North Carolina 27104(US)

Representative: Gray, Robin Oliver et al
BARON & WARREN 18 South End Kensington
London W8 5BU(GB)

& Modular plug coupler.

@ A coupler (2, 2') for two modular plugs includes
insulative housing (10, 70, 10, 170) having two plug
receiving opening (12, 76; 12 178) for receipt of the
modular plugs to be connected. A terminal assembly
(120, 220) is included which incorporates a plurality
of laterally spaced wire integrally held in a fixed
array by a molded over web (140, 240) of insulative
material. The coupler housing is two part where the
first part (10) includes a rear face (26) having a
recessed pocket (32) for the receipt of the web (140,
240) of material. A second housing half (70, 170) is
snap latchable to the first housing haif (10). The
wires are formed into resilient contact portions (128,
134; 228, 234) with the contact portions disposed
adjacent to the plug receiving openings (12, 76; 12,
176) for contact with the terminals on the modular
piugs.
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MODULAR PLUG COUPLER

The invention relates to a coupler of the type
for interconnecting two moduiar piugs.

Couplers used for interconnecting two multi-
conductor telephone cables wherein each of the
multiconductor cables includes a modular plug in-
terconnected fo the multiconductor cable are useful
2s a means for lengthening-or splicing multicon-
ductor cable. Such couplers dre known in the art as
taught by such references as U.S. Patent
4,153,327; U.8. Patent 4,268,109; U.S. Patent
4,273,402; U.S. Patent 4,367,908, U.S. Patent
4,379,609; and U.S. Patent 4,460,234. Most of
these references teach using solid conductor wire
formed in a variety of configurations to form two
sets of resilient contacts such that the single wire
can be used to interconnect the blade type con-
tacts of two modular plugs. However, none of these
references
teach an inexpensive method for inserting the ter-
minals within the housings, as all of the terminals
are formed as individual contact members.

References such as U.S. Paient 4,224,485;
U.S. Patent 4,295,702; and U.S. Patent 4,408,509
teach inserts which hold a plurality of wires or
contacts to the insert such that the insert can be
installed within a housing for interconnection to a
modular piug. In none of these references, how-
ever, is it taught to integrally mold the insert or
web around the terminals for ease of manufacturing
and ease of handling the terminais as a subassem-
bly, and as a means for retaining the contacts
within the housings. Rather the wires or terminals
are individually inserted within the inserts.

A prior art coupler which includes a molded
web over the terminals is shown in Figures 1A, 1B
and 2. However, this coupler does not have a small
front mating interface which makes it 30 convenient
and useable for a panel mountable electrical cou-
pler.

Rather the coupler includes like housing halves
which makes the overall housing twice as large as
a2 coupler which is inline. For panel mount pur-
poses, the interface dimensions should be as small
as possible in order not to waste panel space.

It is an object of the invention to design a
modular plug coupler where the terminals are held
in a fixed array within and retained within the
housing.

It is an object of the instant invention to design
2 coupler for electrical plugs which allows the cou-
pler to be panel mountable.

it is a further object of the instant invention to
design a modular plug coupler having an easy
assembly method.
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Such an electrical coupler includes a first in-
sulative housing member having a front mating
face with a plug receiving opening therein and a
rear face having a pocket recessed from the rear
face. The housing also includes laterally aligned
vertical grooves in the rear face which are in transi-
tion with channels which extend from the grooves
to a position proximate the front mating face. The
coupler also includes a second housing member
which comprises a front mating face having a sec-
ond plug receiving opening therein and the second
housing member has a mounting face which abuis
the rear face of the first housing member and a
second plurality of laterally aligned grooves. A ter-
minal subassembly is included which has a plurai-
ity of electrically conductive contact elements in-
tegrally encapsulated within a web of insulative
material intermediate the ends of the contact ele-
ments. The subassembly is formed with the web
profiled for receipt within the recessed pocket such
that the web is parallel to the front mating face with
the first ends of the contact elements disposed
within the laterally aligned grooves and exiending
forward towards the front mating face. The contact
elements are then reversely bent to extend diag-
onally inward thereby forming a first plurality of
contact members. The terminal subassembly fur-
ther comprises second ends of the contact ele-
ments extending in an opposite direction from the
first said ends and the second ends include second
reversely bent portions disposed within the second
plurality of laterally aligned grooves thereby for-
ming the second plurality of contact members.

The invention will now be-described with refer-
ence to drawing figures of one embodiment of the
invention where:

Figure 1A is an isometric view of a prior art
coupler;

Figure 1B is an exploded view of the coupler
of Figure 1B;

Figure 2 is a cross sectional view through
lines 2-2 of Figure 1A,

Figure 3 is an isometric view of an inline
modular plug coupler consistent with the subject
invention;

Figure 4 is an isomeiric view of a right angle
coupler poised for receipt of two modular plugs;

Figure 5 is a view of the components of the
inline coupler exploded away from one another;

Figure 6 is an isomeiric view of the first
housing member partially cut away to expose the
internal structure;

Figure 7 is a cross-sectional view taken
through lines 7-7 of Figure 3;
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Figure 8 is an isometric view showing the
components of the right angle coupler, as shown in
Figure 4, exploded away from each other;

Figure 9 is a cross-sectional view taken
through lines 9-9 of Figure 4;

Figure 10 is a cross-sectional view taken
through lines 10-10 of Figure 3;

Figure 11 is an isometric view of an alternate
housing partially cutaway;

Figure 12 is an isometric view of a further
embodiment;

Figure 13 is a side view of the embodiment
shown in Figure 12;

Referring first to Figures 3 and 4, couplers are
shown as an inline coupler and a right angle cou-
pler, respectively. In an inline coupler, the mating
faces are along a common axial line and the plug
receiving openings are parallel but rotated 180__
along the axial line relative to each other. This
allows the contacts of the electrical plug members
to be correctly polarized. The right angle coupler
includes two mating faces where the mating faces
are disposed at right angles to each other.

Referring first to the inline coupler shown in
Figure 5, the inline coupler generaily comprises a
first housing member, such as 10, which is laichab-
ly connectable to a second housing member, such
as 70, which traps between them a terminal sub-
assembly, such as 120. The first housing member
10 generally includes a modular plug receiving
opening 12 which extends inwardly from a front
mating face 28 of the housing member 10 and is
formed by two side walls, such as 14, and a lower
floor 21 and upper wall 23 (Figure 7). A through
passageway is defined by inner parallel surfaces
16 which receives the resilient latch of the modular
plug member. Latching shoulders 18 are included
on the parallel surfaces 16 as latching members for
the modular plug member.

Referring now to Figure 6 shows an isometric
view of the first housing member 10 from the side
exposing the rear face 26 and showing the first
housing member 10 partially cut away to expose
the inner structure. The rear face 26 includes a
recessed pocket which is defined by side walls 20,
lower wall 22, upper wall 24, and a recessed face,
such as 32. A plurality of comb teeth, such as 30,
define vertically extending grooves, such as 36,
which extend a vertical distance from the rear face
26 downwardly into the pocket. A wall 56 is in-
cluded as part of the inner structure of the first
housing member and defines the inner extent of
the plug receiving cavity as one surface and de-
fines the recessed face 32 as the opposite exterior
surface. Each of the grooves, such as 36, is in
alignment and in communication with a channel,
such as 34, which extends from the rear face

10

15

20

25

30

35

40

45

50

55

forwardly to a position proximate the front mating
face, each channel being defined by an upper
surface, such as 40, and a rearwardly facing shoul-
der, such as 42. Two latching structures, such as
50, are cooperatively provided in an arrangement
flanking the grooves 36 where each latch member
includes an inclined surface, such as 52, and a
forwardly facing shoulder 54. The forwardly facing
shoulder 54 is accessible from the front mating
face through the plug receiving opening.

With reference again to Figure 5, the second
housing member 70 includes a rear face, such as
96, having two resilient latiching arms 98 extending
therefrom, having ramped surfaces 100 and for-
wardly facing latch surfaces 102. The second hous-
ing member further includes a plurality of vertically
extending comb members, such as 86, which de-
fine laterally aligned vertical grooves 88 which ex-
tend into the interior of the second housing mem-
ber 70. A bridge portion 84 is integrally formed to
integrate the combs 86 to the housing member and
to provide stability of the comb members between
the opposite side walls of the housing.

With reference now to Figure 7, each of the
grooves 88 which extend inwardly from the rear
face 96 are in cooperation with a channel, such as
90, having a lower surface 92 and a rearwardly
facing shoulder 94 adjacent the front mating face.
Referring still to Figure 7, the second housing
member 70 includes a front mating face, such as
72, having side walls 74 thereby defining a plug
receiving opening 78 therein. Parallel rails, such as
78, are included on the side walls 74 acting as the
through passageway for the resilient latch of the
modular plug member while rear facing shoulders
80 act as the latching surface for the modular piug
latch member.

As shown in Figures 5 and 7, a terminal sub-
assembly 120 is shown inciuding a plurality of
laterally spaced formed wire which includes an
integral molded web 140 which spans a lateral
extent of the wires and encapsulates the wires into
a terminal subassembly. As shown in Figure 7,
each of the formed wires includes portions 121 and
122 extending out of opposite ends of the web
member 140 where they are formed into perpen-
dicular leg portions 124 and 130, respectively. The
leg portions 124 and 130 extend outwardly away
from the web portion to radiused portions 126 and
132 where they are reversely bent and formed into
resilient contact members 128 and 134. As shown
in Figure 5, the terminal subassembly 120 is inser-
table through the rear face 26 of the first housing
member 10 such that each of the terminals enters
one of the grooves, such as 36, and is disposed
within one of the channeis 34. The terminal sub-
assembly is insertable into the first housing mem-
ber 10 untii the integral web 140 is flush with the
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recessed face 32, as shown in Figure 7. With
reference still to Figure 7, when the web is dis-
posed within the recessed pocket, each of the legs
124 is disposed within one of the respective chan-
nels 34 and each leg 124 is in a substantially
abutting relation with the fop surface 40 of the
channel. Furthermore, the radiused portion, such as
126, is adjacent the rearwardly facing shouider 42
which places the radiused portion 126 adjacent to
the front mating face. Also as shown in Figure 7,
the bridge portion 48, which is shown in Figure 6,
includes at the forward side a ramped surface,
such as 46, which is cooperatively angled to re-
ceive the free end of the resilient contact portion
128 in an abutting manner. It should be noted from
Figure 7 that the channel 34 enlarges as the chan-
nel progresses rearwardly and, likewise, the profile
of the terminal subassembly expands as the wire
progresses from the radiused portion 126 rearwar-
dly to the web. This allows the radiused portion of
the wires which form the terminal subassembly 120
to be inserted from the rear face of the first hous-
ing member and are self-aligned within an asso-
ciated channel 34. As shown in Figures § and 7,
the grooves 88 at the rear face 96 of the second
housing member 70 extend inwardly towards the
central portion of the housing and are in alignment
with channels, such as 90, having lower surfaces
92 and rearwardly facing shoulders 94. With the
terminal subassembly placed within the first hous-
ing member with the web 140 positioned within the
pocket of the first housing member 10, the second
housing member 70 can be affixed to the first
housing member 10 by aligning the grooves 88 at
the rear face 96 of the second housing assembly
70 with the radiused portions 132 of the terminal
subassembly. When the second housing member
70 is finally positioned relative to the first housing
assembly 10, the rear face 96 of the second hous-
ing member 70 and the rear face 26 of the first
housing assembly 10 are in an abutting relation
thereby trapping the web 140 in a fixed position.
Furthermore, each of the wires which extend from
the web member 140 to form the second set of
resilient contact portions are disposed in separate
and associated channels 90.

The two housings 10 and 70 are held together
in a fixed position by means of the latching arms
98 being cooperable with the latch members, such
as 50 shown in Figure 6, 'to form a locked and
latched condition, as shown in Figure 10. As Figure
10 is a cross-sectional view through lines 10-10 of
Figure 3, the latch arms 98 are shown in a laiched
condition such that the latching surfaces 102 of the
laiching arms 98 are laiched behind the latch sur-
face 54 of the laich members 50. As mentioned
earlier, the forwardly facing latch surfaces 54 are
accessible through the plug receiving opening of
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the first housing member 10. This allows the iwo
housing members to be disassembled, if required,
by placing members through the plug receiving
opening to contact the inclined surfaces 100 of the
latch arms 90 to bias the arms outwardly into an
unlaiched condition.

It should be noted from Figures 3 and 4 that
each of the versions of the modular plug coupler
includes a latching member, such as 60, which can
laich the couplers to a profiled through hole in a
panel for latchably retaining the coupler to the
panel. Advantageously, the laiching structure for
the two housing members 10 and 70 is within the
periphery or the interior of the housing, making the
outside profile of the coupler easily insertable
through an aperture in a panel.

Comparing Figures 7 and 9, it is shown that
either an inline coupler or a right angle coupler is
easily adaptable for use with the same first housing
member 10. This is possible as the web portion
140 of the inline coupler or 240 of the right angle
coupler is disposed in a paraliel manner relative to
the front mating face of the first housing member
10. This disposes terminal portions 121 and 122, or
terminal portions 221 and 222 in a vertically sepa-
rated position such that the upper terminal portions
121 or 221 are adjacent the interior of the upper
wall and terminal portions 122 or 222 extend down-
wardly adjacent to the bottom wall of the second
housing member. This allows the second housing
member to either be formed into an inline coupler,
as shown in Figure 7, or include a reversely bent
contact portion 234 to form a right angle coupier.

As shown in Figure 8, the right angle coupler is
quite similar to the inline coupler including a first
housing member 10, a second housing member
170, and a terminal subassembly 220. The second
housing member 170 includes similar comb mem-
bers 186 thereby defining a pilurality of vertically
extending, laterally spaced grooves which extend
inwardly to form a plurality of channels 190. The
terminal subassembly 220 is similar to the terminal
subassembly 120 of the inline coupler in all re-
spects except that the leg portion 230 extends only
a short distance where it extends diagonally up-
ward to form resilient contact portion 234.

In a similar manner, the terminal subassembly
220 is insertable in through the rear face of the first
housing member 10 with the web disposed within
the pocket defined at the rear face of the first
insulative housing member 10 and the second
housing member 170 is insertable over the resilient
contact portions 234 such that each resilient con-
tact portion 234 is aligned with one of the vertically
extending, laterally spaced grooves 188. Each of
the latching members 198 are insertable into the
first housing member 10 and are latched in a
similar manner as that of the inline coupler.
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In either embodiment, the inline coupler or the
right angle coupler, the web portions 140 and 240
not only encapsulate the terminals to affix the plu-
rality of terminals into a fixed array, but also retain
the terminals in a fixed position within the first and
second housing members. The webs which affix
the wires in a fixed array may be formed via the
process disclosed in commonly assigned pending
application Serial Number 088,177 filed August 21,
1987. By placing the web portions 140 and 240 in
a parallel relation with the front mating face of the
first housing member or iransverse to the axial
direction, the adapters are easily adaptable one to
the other and can incorporate the first housing
member in each design. Also, by placing the web
portion in a plane which is parallel to the front
mating face of the first housing member, the profile
of the overall coupler is smaller than the profile of
the embodiment shown in Figures 1-2.

With reference now to Figure 12, the subject
invention is also available for use with a keyed
modular plug such that the key would be provided
within the key slot 366. As shown in Figure 12, the
opening 376 for the modular plug is slightly left
justified to allow for the key slot 366 which ac-
counts for wall 374 being slightly thinner than wall
372. An alternate housing 310 is used which is
similar to the housing 10 shown in Figure 6 yet
includes a somewhat different latching structure.
Rather than the latches being totally recessed with-
in the housing, the housing 310 incorporates two
windows 360, 362 on either side to accommodate
the shift in the opening 376. Said differently, as the
opening is shifted to the left as shown in Figure 12,
the the latch surface 354 moves to close to the
inner side wall to easily mold. Thus by adding
windows such as 360 and 362, the latching sur-
faces 354 on both sides can easily be moided.

Figure 12 also shows a somewhat different
retention feature 368, 370. The housing 310 in-
cludes lugs 370 on the sides in cooperation with
the resilient latch 368 to allow the coupler to be
panel mounted. The latch surface 380 and the front
surface 378 of the lugs 370 are spaced cooperat-
ively to a thickness .equal to a panel to which it
mounts. By molding the housings with variations of
lug positions alone can vary the thickness of the
panel, while varying the relative positions of the

lugs 370 along with the latch surface 380 forwardly
" or rearwardly can vary the dimension of the front
mating face which projects beyond the panel.

The invention was described with reference to
Figures 3-13 which depict the preferred embodi-
ments of the invention. However, the invention
should not be limited to those embodiments shown,
the appended claims bsing attached to that end.

10

15

20

25

30

35

40

45,

50

55

Claims

1. An electrical coupler (2, 2') which can elec-
trically interconnect two identical electrical piugs,
the coupler (2, 2') comprising a first insulative
housing member (10) comprising a front mating
face (28) having a plug receiving opening (12)
therein, and a rear face (26) comprising laterally
aligned vertical grooves (36) in the rear face (26)
which are in transition with channels (34) which
extend from the grooves (36) to a position proxi-
mate the front mating face 28), and a second
housing member (70, 170) comprising a front mat-
ing face (72) having a second plug receiving open-
ing (76 )therein, the second housing member (70,
170) having a mounting face (96) which abuts the
rear face (26) of the first housing member (10), and
a second plurality of lateraily aligned grooves (88,
188), and a terminal subassembly (120, 220) which
includes a plurality of electrically conductive con-
tact elements integrally encapsulated within a web
(140, 240) of insulative material intermediate the
ends of the contact elements, the coupler (2, 2')
being characterized in that:
the rear face (26) of the first housing member (10)
includes a pocket (32) recessed from the rear face
(26), and the subassembly (120, 220) is formed
with the web (140, 240) profiled slightly smaller
than the pocket (32) for receipt within the recessed
pocket (32), with the web (140, 240) and intermedi-
ate portions (121, 122, 221, 222) of the contact
elements extending parallel to the front mating face
(28) of the first housing member (10), with resilient
contact portions (128, 134, 228, 234) disposed ad-
jacent to the respective plug receiving openings
(12, 76; 12, 176) for electrical contact with the plug
members.

2. The coupler of claim 1 characterized in that
the first intermediate portions (121, 221) extend
from one side edge of the web (140, 240) and are
disposed within the laterally aligned grooves (36)
and are thereafter formed to define leg portions
(124) extending forward towards the front mating
face (28), and thereafter reversely bent to extend
diagonally inwardly, thereby forming a first plurality
of contact members (128, 228).

3. The coupler (2) of claim 2 characterized in
that the front mating faces (28, 72) of the two
housing members (10, 70) are parallel and profiled
for receipt of the matable plugs with the plugs
oriented in a facing relationship and axially rotated
180" relative to each other.

4. The coupler of claim 3 characterized in that
the mating face of the second housing member
(70) is a front face (72).

5. The coupler of claim 3 characterized in that
second intermediate portions (122) extend in an
opposite direction from the first said intermediate
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portions (121), the second intermediate portions
{122) being in transition with second leg portions
{130) disposed within the second plurality of lat-
erally aligned grooves (88) the leg portions (130)
thereaiter being reversely bent forming the second
plurality of contact members (134).

6. The coupler (2') of claim 1 characterized in
that the front mating faces (28, 172) of the two
housing members (10, 170) are perpendicular rela-
tive to each other and profiled for receipt of the
matable plugs when the plugs are at a right angle
relative to each other. i

7. The coupler (2') of claim 6 characterized in
that the mating face of the second is a bottom face
(172).

8. The coupler of either of claims 1 or 2
characterized in that the channels (34) in the first
housing member (10) are within a top wall which
defines the upper extent of the plug receiving
opening (12). :
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