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PLUGGABLE MODULAR SPLICING CONNECTOR AND BRIDGING ADAPTER

Background of the Invention

5 ' jeld of the Invent ion

The present 1nventlon generally relates to a
connector_for multiple pairs of telecommunxcatlon wires,
and more particularly to pluggable connectors for
terminating multiplezwire pairs and for connecting and

10 disconnecting the connectors without exposing the wire-
contact ]unctions, and for tapplng into existing modular
telephone cable splices to provide bridge transfer
capabilities without service interruption.

. _Description of the Prior Art

15 Modular sp11c1ng for mult1w1re cable is
described in U.S.A. patent No. 3, 708 779, assigned to the
assignee of the present application, which patent
discloses a three layer splicing module usually including
a base member, at least one body ‘member, and a cover

20 member. The body member consists of upper and lower
segments to capture the contact elements, and the
segments are welded together. Wires were placed in the
transverse grooves in the base and in the grooves of the
upper segment to; make a splice. A cover is then placed

25 over the upper surface of the upper segment. A splicing
module is deszgned to splice correspondlng pairs of wires
in two cables. Additional connections_to the .spliced
pairs can be made by placxng another body member over the
upper segment. -To.do this, the contacts of the next

30 segment make another connection to the same wire in the

. upper segment then a third set of wires are joined in the

upper segment of the second ‘body member. In one
embodiment the contacts have the*U-connector for making
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contact has its opposite end extending from the other
segment and connected to a wire from another cable, see
the description of ?igure 15 on column 5 lines 2 =~ 23, of
this patent. Pressing the two segments together then
causes the folded ends of the contacts to spring past
each other, locking the two segments together and
providing permanentlelectrical contact between the
contact elements. In other aspects the module is the
same as first described. U.S.A. Patent 3,945,705 is
directed to a similar connector and is directed solely to
a splicing connector. This patent issued in March, 1976
and reflected improvements in the size of the connector.
U.S.A. Patent 3,772,635, issued November 13,
1973, and U.S.A. patent No. 3,858,158, issued December
31, 1974, describe a splice connector with the added
feature of an optiohal bridge connector for tapping into -

" the splice. The bridge connector illustrated includes a

double-ended slotted metallic contact element, one end of
which extends threugh slots in the splicing module to
make gripping contect with the narrow waist of the
contact of the splicing module.

A further patent, U.S.A. No. 4,262,985, was
issued in 1981, which discloses the Bell Telephone
Laboratories wire;splice module known'commercially as the
"710 Connector", which is a modular wire splicing
connector with wire retaining members similar to the
retainers used on the base of the connector of the
present xnvention.f Related patents include U.S. A. Patent
3,858,158 (Devzceewfor Making Electrical Connections;
Henn, et al.) isSﬁéd in December, 1974 and U.S.A. Patent
3,611,264.

U.S.A. Patent 4,127,312 (Modular Connector for
Connecting Groups of Wires) issued in November, 1978 and
U.S.A. Patent 4, 162 815 (Means for Cable Section and
Equipment TransferfW;thout Service Interruption) issued
in July, 1979. These patents ‘disclose stackable
connectors hav1ng contacts which include a wire receiving
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slot and a receptacle portion. The contacts are received
in a body and éitend between the facés thereof permitting
the body with the wires joined to the wire receiving
portions of the contacts to be mated at either face with
another similar body. Contact with another module has to
be made however adjacent the junction to a wire and this
often requires further insulationfdisplacement. This
connector structure also requires expoSing the wire
contact junctions for splicing and ‘plugging on additional
modules. _
_ U.S.A. Patent 4,285,563:(Cab1e Connector and
Cap Shoe Therefore), issued in Augnst, 1981, discloses
equipment and methods which allowftesting and working
transfers of a modified 710 connector. The spring loaded
pins which were to be insertable into the module were not
as reliable to maintain service while performing the
bridge transfer function.

Commerc1a11y available connectors also include
the Super Mate pluggable module, sold by the assignee of
this application, which utilizes a strip with contacts to
make an insulation displacement connection with the wire
and the other end of the pluggah{e contact is twisted 90°
to afford contact with a leg of another bifurcated U
element adapted to receive anoth.r wire. Again, the
separation of the elements to disconnect any of the
spliced wires, leaves a set of wires and the junction
with the contact | element exposed.

These. prior art device

if they provide a
eature, when plugging
nal set of wires,

e same set of wires, or
ontact element which is

to another modu;uﬁwith an addit]
includes a second connection to
a connection to a -leg of anothe;
often covered w1th the wire 1ns; tion displaced by the
wire connection. In either eve% _his requires exposing
the junction of: the wire and cont ct -to make an
-Further, when

additional connection to the wires.

”unplugging one- set of wires from- another, to disconnect a
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module in a stack, there is the need to expose the wire-
contact Junctions, developing the opportunity for one or
more Junctions to become lost and cau51ng any
encapsulating grease to be displaced from the junction.

The present 1nvention, together with the fact
that the connector modules are usable w1th a bridge
adapter to bridge to an existing splice-module, provides
an improved spiicing structure end,one which is usable
with existing'splicing fixtures.

Summary of the ;n gntiog

The present invention provxdes a multiple wire~
splice module for use in the telecommunications industry
to splice many. pairs of wires. *The module comprises an
elongate base, formed of an 1nsulating polymeric
material, having opposite longitudinal sides and
surfaces. SIOtted_openings extend through the base
between the surgaées along one side and wire retaining
members are positibned along the opposite side of one
surface forminéicﬁannels for receiving the wires. An
elongate body ofﬂinsulative material having opposite
surfaces mates“ﬁitﬁ the base. Tne body supports a
plurality of conductive contacts.. ' Each contact has a
bifurcated wzre eceiving end portion and a second
connecting member at the other end for making an
electrical connection to another connecting member. A
third connection member is forme“’intermediate the ends
of the contact. The body has an_”ccess opening affording
access to the thmrd connection member from one surface
and the opposite surface is directed toward the base with
the bifurcated end portion positioned to engage a wire in
the base. The: second connectingﬁmember is directed to
extend through the slotted: openiig‘in the base to connect
with another connection member when:the base and body are
assembled. Rt

The wire splice module__s'adapted for use as a

Splicing module by havzng a plurality of the modules
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connected sgether. It is also usable to make a bridging
connection to a completed splice, by adding a bridging
strip adapted for connection to another splice, e.qg. a
710 connector. Tnis bridging connection is afforded by a
bridging strip having a plurality-Of bridging contacts
each with a forked connecting member positioned in a
plane parallel to the length of a bridging strip, and a
connecting tab positioned in a plane parallel to the
length of the bfidging strip. The bridging strip
comprises a first elongated support strip haﬁing means
for accommodating a plurality of spaced bridging contacts
and a mounting strip adapted to mate with the support
strip for holding the bridging contacts in place with the
forked connecting members extending from one side thereof
and with the connecting tabs positioned in slotted

openings formed on the opposite side thereof.

The contact of the splicing module is novel in
that it makes three separate connections and making one
connection does not interrupt another.

: The present invention will be further described
hereinafter with::eference to the accompanying drawing
wherein: :
Figure 1 is a perspective view of a 710
connector and a bridging connectot-according to the
present invention; . )

Figure 2 is a transverse ‘sectional vieﬁ'of a
bridging connectqt according to the present invention and
a partial transvg;#e sectional vieﬁ_of a 710 connector
showing the wires in the 710 connector and wires in the
bridge connectorfof'the present invéhtion:

Figure 3 is a front elevétion of a bridging
element; -

Figure 4 is a side view of the bridging element
of Figure 3+
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Figure 5 is a fragmentafy top view of a support
strip and Figure 6 is a sectlonal view of the support
strip of Figure 5;

Figure 7 is a fragmentary top view of a
mounting strip and Figure 8 is . cross-sectional view of
the mounting strip which, with the bridging elements and
support strip,'fq#m the bridging strip of the bridging
connector of Figures 2 and 9.

Figure 9 is a transverse sectional view of the
wire-splicing module and bridging connector strip of the
present invention; .

Figure 10 is a top view of a base for receiving
the wires and Figure 11 is a cross sectional view of the |
base of Figure 10:

Figure 12 is a fragmentary top view of an
insert and Figure 13 is a cross sectional view of the
insert taken along line 13 - 13 of Figure 12;

Figure 14 is a front elevational view of a
contact; _ |

Figure 15 is a perspedtive view of a contact:

Figure 16 is a side elevational view of a
contact;

Figure 17 is a fragmenﬁiry bottom view of a cap
and Figure 18 is a cross-sectional view of the cap of
Figure 17;

Figure 19 is an cross sectional view of the
insert, contacts and cap joined together to form the
contact assembly or body: 3

FigurE'ib;iS'a fragmenﬁe:y bottom view of a
bottom cover for the body and'Fiﬁﬁre 21 is a sectional
view of the bottom cover of Figuie;zo:

Figure122 is an explodgﬁvcross—sectional view
of the splice cohneCtor componenfé, including, viewed
from the top down, a top cover joined to a body, a base
joined to a body,_another base and_a bottom cover; and

Figure 23 is a transverse sectional view of the
components of Flgure 22 assemhled, but without the wires
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in place, to illustrate the interconnection of the
contact members.

The muiti-pair wire éﬁiicing system of this
invention will now be described in greater detail with
reference to the accompanying dr?Wing wherein like
reference numerals refer to like:parts throughout the
several views. The preéent inveﬁfion provides a splicing
system which has, as unique features, a pluggable
connector comprising a body with contact elements and a
base, between which wires are pogitioned and connected
and the module is then pluggabléuand unpluggable without
exposing the wire junctions again. Further, the contacts
are in a single row and may be pluggable to another
module at either the top or botﬁém surface of the module.
An adapter or bridging strip is ésed to make it
compatible with other existing éﬁlice modules, e.g. the
illustrated brxdging strip is compatible with the 710
connector.

The wire splicing sysﬁém of the present
invention comprises a plufality’df components, several of
which are formed of a plurality q£ molded and stamped
parts. The molded parts are fo:@#d of an electrically
insulating polymérxc materzal."The stamped parts, the
contacts or connector elements are formed from a copper
alloy material, such as phospho””"ronze. The basic
components of thg,spllce module . comprises a bése 25
and a body 26. The bridging connector 35 comprises a
base 25, a body 26, a bridging __rip 28, and a top cover
29. A bottom cover 110 is provided to protect the
contact elements when making wi connections to a body
26 and to enclose the elements 'eh making a multiwire
splice. COmbinatxons of these components, and often
duplicates of soﬁe parts are. us 6 perform bridge
transfers w1thout 1nterrupt1ng se_ ice. The basic wire
splice module 34ﬁperm1ts stackiqg, splicing or connecting
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multiple wires from two or more d;gfe:ent cables
together, or connécting the wireg;ef one module to the
bridging strip 28; to define a piﬁ§gable bridge connector
35 for making a bridge ccnnectiehftb a 710 connector.

The system of the preSent'invention affords the
use of existing wire connecting ahd'splicinq fixtures
used for the 710 splice modules."¢0ver 29 is used to
protect the body 26 from the cutt;ng blades of the
splicing fixture. Cover 110 is used to support the.base
25 in the splicing fixture.

Referring again to the dtawing, Figure 1
illustrates a 710 connector 32 which is formed to connect
wire pairs from a pair of cables'qé.is disclosed in
U.S.A. patent No;'4,262,985. The 710 connector has a
bridging rail at 33 which comprises spaced ribs and a
plurality of slots which form accéée ports in the side of
the connector 32 to the contacts joining pairs of wires,
see Figure 2. The present invention provides a pluggable
bridge connector as indicated at'35-which serves to
access the wires in the connector 32 to perform a bridge
connection which can be transfer:egfwithout interrupting
service to the cdetomers on the lines connected through
the pluggable bzidge connector. 1T;§ bridge connector 35
is indicated in contacting relationship with the 710
connector in Figﬁre 2, where the contacts 30 of the
connector 32 are shown in electrical contact with the
contacts 40 of the pluggable bridge connector 35.

The bridge connector 3 fbmprises a bridging
strip 28, a base’ 25, and a body:2' : As illustrated in
Figure 2, a top cover 29 is posi 1oned above the body 26.

A splicing module 34 qQ_;;Lses the elongate
base 25 and body 26, which body;'67copbrises an elongate
insert 36, a plurality of contacts 37 and a cap 39. The
body 26, as a unit can-be placed’ on the wires of a 25
pair cable which have been placw . the base 25 and cut
by the fixture, to make connecti n therethh and the

This Sheet Has Been R‘eﬂlac.ed
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splicing module 34 or to a bridging strip 28. The
bridging strip 28 comprises a plurality of contact
elements 40 as shown in Figures 3 and 4 which comprises a
pluggable blade eleﬁent or connecting tab 41 at one end,
an intermediate support portion, including flanges, 42,
and a connecting cortion 43, which is in the form of a
bifurcated plate contact with a pair of spaced legs
adapted to make resilient contact with the waist section
of the contact elements 30 of the 710 connector, or the
like, as clearly illustrated in Figure 3. The contact
element 40 is supported by a support member 44,
illustrated in Figures 5 and 6, which has a first surface
45 formed with oblong recesses 46 and circular recesses
47, of no function except to space a series of walls
which project slightly above the surface 45 and define
the upper end of slots 48, which slots are positioned
therebetween. The slots 48 have a wide portion and a
stepped portion of narrower width extending toward one
side in the upper surface. A shoulder formed at the
transition therebetween, locates the tab 41 of the
contact element 40, and a seat portion 49 thereof
supports the intermediate portion 42 of the contact
element 40. A contact 40 is placed in each slot 48.
Projecting from one edge of the surface 45 of the support

member 44 are a plurality of truncated arrowhead shaped

projections 50 and, formed in the same edge of the
support member 44, adjacent the opposite surface of the
support member,fgre generally circular recesses,gz. The
projections 50 and recesses 52 form means for locking the
support member 44 and a locking strip 55 together to form
the bridging strip 28. The support member 44 is formed
with nibs 53 on one side to engage a catch or opening in
the 710 connector brldge rail 33. The support member 44
is also formed w1th recesses 118, in the surface 45
between the recesses 71, for receiving the prongs of a
tool used to separate the brzdging strip 28 from a base
member 25. T .
This Sheet Has Been Reﬂlaced
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The locking strip 55 is illustrated in Figures
7 and 8 and comprises a surface 56 which is positioned
generally parallel to the major surface 45 of the support
member 44, along one edge of which is formed alternately,
a slotted recess 57, a catch 58, of mushroom shape in
plan view to provide teeth on the sides thereof, a recess
57 and a wedge-shaped projectioﬁ 59, another recess 57,
etc. along the side of the strip 55. Along the same side
and below each recess 57 are plugs 60 which are generally
cylindrical to enter and engage'the circular recesses 52
of the support member 44. Thus the locking strip 55 can
serve to lock the contact elements 40 into position in
the slots 48 with the tabs 41 thereof located against the
shoulder in the slots 48 and the openings remaining,
defined by the narrow portion of the slots 48 and the
space between the ends of the catches 58 and projections
59, allow access to the tabs 41. The wide portion of the
contacts 40 forming the bifurcated connecting portion 43
extend from the opposite surface of the locking strip 55,
from between adjacent plugs 60 and beyond, to a position
where they are adapted to penetrate the slots in the
bridging rail 33 of the 710 connector 32 to make contact
with the waist section of the wire contacts 30, as shown
in Figure 2. Locking strip 55 is also provided with nibs
53 on the side surface opposite the plugs 60. The nibs
S3 on the sides of the bridging strip 28 engage a catch
or openings in the 710 connector'bridge rails 33, as
shown in Figure 2, to hold the bridging strip in place.
The locking strip 55 is formed ?tth recesses 119, see
Figure 1 and Figure 7, which arg?positioned to receive a

, separating tool for separating é*bridginq strip 28 from a

710 connector brldglng rail 33. Thus, the recesses 118
in the support member 44 aid 1n the separation of a base
from the bridging strip 28 and"he recesses 119 in the
locking strip 55 a1d in the sep_:ation of the bridging
strip 28 from the 710 module brzdglng rails 33, by the

placing of a separatzon tool in the recesses and forcxng
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one component in one direction and the other component in
the opposite direction in alternate holes along the
length of the bridging strip 28.

Flgure 9 illustrates a. cross-sectlon of a
brldge connector 35, which is adapted to connect a
plurallty of wire pairs with the;210 connector. The
connector comprises:the bridginggstrip 28, the module 34
and cover 29. The base 25 of thefmodule 34 is
illustrated in Figures 10 and. 11€§nd comprises a
plurality of transverse openings. 62, extending between
the major surfaces of the base, nd a ridge formed by
wire retaining members pos1t1onemn=long the surface
adjacent the other longitudinal edge of the base. The
retaining members comprise a plurallty of spaced teeth 64
which rise vertically from the surface. Alternate teeth
64 have a radlused top and the other teeth 64 have a
pointed top. Each tooth is set back slightly from the
side edge to create a narrow ledge 65. Between adjacent
teeth 64 are w1re receiving chann_gs 66. Between the
teeth 64 and the openings 62 are arms 67 which are formed
by two vertical slots in a dome—roofed riser 68. The
spaced arms of adjacent risers 68 further define the wire
channels 66 which are aligned with the openings 62. With
no wire in the channels, the arms. 67 are generally
parallel and separated by a constant distance. When a
wire is introduced in the channel. 66 the arms 67 are
deflected away from each other in: the region of the wire
and toward each other in the areafbetween the channels
66. There is also ‘movement of’ the arms 67 toward each
other above the wire in the channe é Also the teeth 64
have side portions that are deflected upon entry of a
wire in the channel such that a w1re is retained from
axial as well as . lateral dxsplacement. The surface of
the base 25 is deeply grooved between the teeth 64 and
the arms 67, trans'ersely of the *hannels 66, except for
narrow wire suppor ing ribs 63;e ending along the center
of each channel 66 to support the: hires. The grooves 69
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are formed to receive the bifurcated wire receiving
contacts to be hereinafter described. The bottom
surface of the base 25 has a plurality of spaced legs or
teeth 70 which are adapted to be received in edge notches
71 which appear in the side walls and adjacent top
surface of the bridging strip 28 and in the edge walls
and top surface of the body 26. The top surface of the
base also has recesses 71 along one side to mate with '
teeth 70, of the same size and shape, on the cap 39 of
the body 26, and barbs projecting outward from the teeth
64, to permanentiy lock the body 26 and base 25 together.

The base 25, in one embodiment, may be provided
with notches 73, as illustrated in Figure 10, in the
ledge 65 along one side of the base. The notches 73
afford means for positioning the wire ends of the wires
when a half-tap connection to the splicing module is

" terminated. To make a half tap with the module 34, the

wire is introduced into the base 25 between the teeth 64
and arms 67 and then it is looped back through the same
channel between the same arms and teeth. When it is
desired to terminate the half tap, the wire is positioned
in the notch 73 and cut, usually the wire in the bottom
of the channel 66 is cut, and the cut end is placed in
the notch 73 to be subsequently covered by an
electrically insulating material.

The body 26 comprises the insert 36, shown in
Figures 12 and 13, a plurality of contacts 37, and a cap
39 assembled as will be hereinafter explained. The
insert 36 affords .means for supportxng the contacts
during assembly and thereafter agalnst the forces
occurring during connection and disconnection. The
insert 36 is an elongate strip having a ridge formed
along one edge, which ridge is defined by a plurality of
projections 75 each having a small locating button 76 on
the very top, a slot 77 on one side and a stand-off
projection 78 on the opposite side. The slots 77
communicate Withlnarrower side~-by-side openings 80 which
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extend through_ﬁhe insert 36. The slots 77 are defined
by spaced walls 81 and 82, one of which is formed with a
latching tooth QS; at patterned intervals. The narrower
openings 80 arefformed in depending projections 84 which
are adapted to.bé received in the transverse openings 62
of the base 25 to increase the dielectric path between
contacts. | _ '

A contact 37 is mounted on each projection 75
and the ends of'fhe contact 37 are positioned on opposite
sides of the rldge. As illustrated in Figures 14, 15 and
16, the contacts 37 generally comprise a U-shaped
resilient conductive member having a bight portion 88
having opposite sides and ends intermediate a pair of
legs of different length extending from opposite ends of
the bight portion 88 but in the same direction. One of
said legs define;a bifurcate connector plate 85 disposed
in a first plane and deeply grooved to form a slot 86 for
affording insulation displacing spring reserve electrical
connection with a wire. The narrow edges defining the
slot 86 ére generally paraliel and the plate 85 includes
smoothly diverging terminal portions defining a wire-
accepting openihb. The second leg of the U-shaped
contact 37 is formed with a twist to dispose the free end
thereof in a plane generally perpendicular to plane of
the plate 85. The second end portion of the contact 37
has a connecting means 90, either a male or female
connector, on thé free end for making a second electrical
connection. Tnéfsecond electrical connecting member 90
as illustrated ié;a female tuning fork type connector
member. The coﬁﬁact 37 is also formed with a cut or U-
shaped slot in the second leg adjacent the end of the
bight portion 88 for forming a second male or female
connecting means 91 on the second leg for making a third
electrical conné&tion to a cooperating connecting member
90 or to a coopéﬁating contact on a test device or to a
test probe. As illustrated, the connecting means 91 is a
tab formed by a{ﬁ-shaped slot being cut in the corner of
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the bight porﬁibnfand the second leg sb6 the tab projects
in a direction opposite the direction of the connecting
means 90. Thereby} a connection can be made to a wire in
a first plane paréllel to the bight portion 88, in a
second plane spaced further from the bight portion and in
a third plane adjacent the bight poftion, through a
clearance opening-iOI in the top of the body 26.

The end portion or plate 85 is positioned along
one side of the ridge of the insert 36 with the slot 86
between the legs thereof extending transversely to the
ridge and aligned_with the stand-off 78 of the insert 36.
The intermediate bight portion 88 of the contact is
provided with an opening 89 to receive the button 76 of
the projections 75 to position the contact 37. The 90’
twist in the second ieg, positions the legs of the
connecting member 90 in a plane generally perpendicular
to the end portion 85.

The tuning fork type connecting member 90 in
the end portion of the leg is positioned to depend from
the projection 75 into and through the opening 80 in the
insert. The tab 91 projects above the forked end and is

. a thin-blade like member disposed in a plane in angular

relationship to the plane of the legs of the tuning fork
contact 90.

A cap 39 is formed to fit over the insert 36
and lock the contacts 37 onto the insert and into the
cap. The cap comprises a first surface 95 and an
opposite lower surface 96, formed of numerous spaced wall
members, ribs and locking and aligning projections, as
illustrated in Figures 17 and 18. Spaced walls 99 are
separated by ribs'foo. The ribs 100 are aligned
transversely with through openings 101, into which the
tabs 91 project to afford access to the tabs 91.

Opposite the ribs 100 are inwardly projecting supporting
and locking projectlons 104 which support the side of the
end portion 85 of the contact 37 opposite the stand-off
78 of the insert 36 ahd receive therebetween the teeth 64
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of the base 25. One side wall 105 of the cap 39 extends
along the wire reéceiving contact end portions 85 and the
opposite side wall 106 is positioned adjacent the
connecting member 90, except the connecting members 90
extend substantialiy past the lower edge of the wall 106
and the projections 84 of insert 36 when the body 26 is
assembled. The cap 39 also has teeth 70 projecting from
the surface 96 which are mateable with recesses 71 in the
edges of the base 25. Recesses 71 are also formed along
each of the edges of surface 95 to receive the teeth 70
of another base 25 or of a cover 29. The cap 39 has
spaced recesses corresponding to the recesses 118 in the
side 106 and surface 95, in alternate fashion with
notches 71, along the length of the cap for rece1v1ng the
separating tool.

The assembled body 26 including the insert 36,

" contacts 37 and cap 39 is illustrated in Figure 19.

The bottom cover 110 is:illustrated in Figures

. 20 and 21. This cover 110 is adapted to be fitted to the

lower side or surface of a base 25 to support the same in
a fixture for assembling wires in a base and to support
the base when pressure is applied:to make the wire
connections with a body 26. The hase has a generally
smooth outer surface 111 and the inner or top surface as
shown in Figures'zo and 21 has a series of pockets. One
set of pockets 114 are formed to receive the connecting
members 90 of the contacts 37. Thls cover is also
provided with recesses 71 along the marginal sxdes and
surfaces to recezve the teeth 70 of a base 25.
Additional recesses 118 are formed in the cover 110 along
a side and inner surface to recexve a tool for separating
the bottom cover from a base. _

The top cover 29 is similarly formed to provide
a support for the upper surface © “the body 26 such that
when force is applled thereto the force is transferred to
the cap 39 evenly: ‘and such force 1s not received by the
projections wh1ch extend sliqhtly above the surface 95.
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The top cover 29 is provided with a longitudinal groove
115 to prov1de a clearance slot for the cutting blade of
the splicing flxture.

Figure 22 1llustrates:the use of two wire
splicing modules to join or sgiioe=pairs of wires from
two cables. The-bottom cover IiQ supports a first base
25 in a fixture. Wires from a first cable are placed
into the wire channels 66 between the teeth 64 and arms
67. The fixture is operated to;out the wires. A body 26
is then placed over the first baeéfzs and each contact 37
makes an insulation displacing eieotrical junction with
one of the wires in a channel 66; A second base 25 is
attached to the surface 95 of the cap 39 and wires from
the second cable are threaded between the teeth. The
fixture is again operated to cut the wire ends. Now a
second body member 26, having a top cover 29 thereabove,
is positioned over the second set of wires and the
fixture closes the second body onto the second set of
wires making a insulation displaéing connection to the

wires, and also .the splicing of the wires by the

contacting portion 90 of the second set of contacts
making electrical contact withgthe tab 91 of the first
set of contacts. If it should be desirable to separate
the splice, the components areTséparated between the
second base member 25 and the first body 26. When this
is done, the electrical junctions between the wires and
the contacts in the plates 85 of the contacts 37 of
either module 34 are not exposedFWhich may allow a
separatlon of the wire from the contact. Furthermore,
any insulative and encapsulatlng grease placed in the
connector to protect the contacts at the wire junction
?The finished splice is

remains to protect the junctlon
illustrated in sectlon in Flguge.za,
omitted for purposes of illust; on. Recesses, similar
to the recesses 118 in Figure' 5 and 20, are formed in
the front wall 106 of cap 39 a= ,3ht the surface 95 to
accept a tool for separating the cap 39 from a base 25 or

except the wires are

||
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a cover 29. Again, separation at the line 120 as
illustrated in Figure 2 and Figure 23, or separation of
the covers from the module 34, does not expose the
junctions of thé.wires with the contacts 37. A top cover
or a bottom coQér can be removed to'expose the connection
tabs 91 or the contacts 90, respectively, to make
additional connections to the cables. Removal of the top
cover 29 of the upper body 26 exposes the tab 91 to
permit even furtnér'connections to be made as is
necessary in wo:king bridge transfers from one cable to a
new cable without‘interrupting service.

Having disclosed the preferred embodiment of
the invention, it is to be appreciated that changes may
be made therein_Without departing from the spirit or
scope of the invention as recited in the appended claims.
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CLAIMS: .

1. A multiple wire-splice module comprising an
elongate base formed of an insulafiﬁg polymeric material
having opposite longitudinal sides §nd‘opposite'surfaces
with wire retaining members positioned along one surface
adjacent one of said sides and fqrmihg channels for
receiving wires, an elongate bodyiéfjinsulative material
having opposite surfaces, and a plﬁfality of conductive
contacts, said body supporting said contacts, each said
contact having at least one bifurc{;ed wire receiving end
portion positioned to project from-é first surface of
said body for connection with a wixg supported on said
one surface of the base, characteriggd by the fact that
said contacts each have a second éqﬁﬁecting member at the
other end projecting from said fitSﬁ surface of said body
and a third connection portion intermediate the ends of
the contact, which third connection is positioned for
access adjacent the second surface;ﬁf said body, and that
said base is formed with slotted opénings along the
opposite side of the base and extending through said
base, between said surfaces, said slotted openings
receiving said second connecting members of said
contacts, when said base and body are assembled with said
bifurcated wire receiving end portigns forming an
electrical wire junction with a wire in a channel of said
base, whereby the second connectihéimembers extend beyond
the second surface of the base, a&mﬁfing said second

connecting members for connectlon'tsﬂthe third connection
portion of contacts on a second module to splice wires in
the two modules or to connect the3

dule to another
external member. R
2. A multiple wire-spli odule according to

claim 1 characterized in that saié body comprises an
elongate insert having a rldge exten ng the length of
said insert, and a pluralxty of openings positioned along
the length of the insert and extepgzng therethrough,

said contacts being supported on s H§ ridge of said
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insert, each said contact having said bifurcated wire
receiving end portion positioned aléng a side of said
ridge with the slot between the legs thereof extending
transversely to said ridge, and’séid second connecting
member of each contact being positionéd on the other side
of said ridge and extending throUQp a said opening in
said insert and beyond the side offthe insert opposite
the ridge, and a cap positioned over said insert, said
cap having side walls and a top wall the inner surface
of the top wall forming means to;gopture the contacts
between the cap and said insert. f -

3. A multiple wire-séif@e module according to
claim 1 or 2 characterized in that:said base and said
body are formed with interlookiﬁgfteeth and recesses
along the length thereof for perﬁéﬁently holding the base
and body together to maintain the ]unctlon of the
contacts and wires secure. _

4. A multiple wire-splioe module according to
claim 2 characterized in that said cap is formed with a
plurallty of openings arranged 1n a row, with the
openings positioned to receive a said second connecting
member of a second wire-splice module to interconnect
with said third connection portion.

5. A multlple wire-spllce module according to
claim 1, 2 or 4 characterized in that said module
comprises bridging means for makipg connection with the
contacts of a 710 connector throggh the bridging slots
thereof, said bridging means cor ;sing a bridgihg strip
having opposite longitudinal surfaces and a plurality of
bridging contacts each with a forked connectlng member
extending from one of said loan"uﬁlnal surfaces, and a
connecting tab positioned in a:p,.né parallel to the
length of said strip and being positloned in openings in
the opposite longitudinal surface aid connecting tabs
being adapted to connect withé'ald econd connecting
members of said module contacts

L] llllﬂ Hll I
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6. A multiple wire-splice module according to
claim 5 characterized in that said bridging strip
comprises a first elongated support strip having means
for accommodating said bridging contacts and a mounting
strip adapted to mate with said support strip for holding
said bridging contacts in place with said forked
connecting members extending from éne surface thereof and
with said connecting tabs positionéd in said openings
formed on the opposite surface thereof.

7. A multiple w1re-splice module according to
any prior claim characterized in that said second
connecting member is a tuning forkhcontact to make wiping
contact with another blade or tab éonnection member and
that said legs forming said second ¢onnecting member are
disposed in a plane generally perpendicular to the plane
of the plate forming the bifurcated wire receiving end
portion.

8. A multiple wire-splice module according to
claim 1 or 4 characterized in that each said contact
comprises a U-shaped resilient conductive member having a
bight portion having opposite sides and ends, a pair of
legs of different length extending from opposite ends of
one side of said bight portion, oné'of said legs defining
a connector plate disposed in a fifst plane and deeply
grooved to form said bifurcated wifg receiving end
portion for affording insulation d{éplacement spring
reserve electrical connection with?h wire, the narrow
edges defining said slot being genefélly parallel and
including smoothly diverging terminal portions defining a
wire-accepting opening, the second leq of the U-shaped
member being formed with a connecting means on the end
for making said second connectingimghbét, and said
conductive member being formed withﬁﬁgqﬁt in said second
leg adjacent the end of the bight ﬁélti%n for forming
said third electrical connection poftxon, whereby a
connection can be made to a wire 1n'a first plane
parallel to the bight portion, in afsecond plane spaced

ﬁiiiiiﬂ'iiilfﬁfﬂlﬂi“““



10

15

20

25

1 30

35

soszrisezs [N RRL IR ~ pcT/Ussoises

=21~

further from said bight portion and in a third plane
adjacent the bight portion.

9. A contact element according to claim 8
characterized in that said seconq connecting member
comprises a tuning-fork type conﬁact member for making
wiping contact with opposite sides of a cooperating
member. '

10. A multiple wire-splice module comprising
an elongate base formed of an insulating polymeric
material having opposite longltudxnal sides and opposite
surfaces with wire retaining members positioned along one
surface adjacent one of said sxdes and forming channels
for receiving wires, an elongate body of insulative
material having opposite surfaces and a plurality of
conductive contacts, each said cohtaot_having at least
one bifurcated wire receiving end portion positioned to
project from a first surface of seid body for connection
with a wire supported on said one:surface of the base,
characterized by the fact that said elongate base has a
row of slotted openings extending through said base along
the opposite edge and that said-ohennels for retaining
the wires are aligned with the slotted openings
positioned along the opposite side, that said body
comprises an elongate insert havihg a plurality of side-
by-side openings extending therethrough and means
defining a ridge for supporting said contacts, said ridge
extending the length of said insert along one side
thereof, that said contacts are supported on said ridge
of said insert, each said contact_havxng said bifurcated
wire receiving end portion being. formed by a plate having
a slot formed by opposed narrow egges of two legs and
being positioned along one side ét;said ridge with the
slot extending transversely to séid riﬁge, and a forked
connecting member positioned on the other side of said
ridge and extending through said feﬁings in said insert
and beyond the side of the inSerﬁinbosite the ridge, and
a connection tab extending in a plane in angular
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relationship to the plane of said forked connecting
members of said contacts, and a cap positioned over said
ridge and having side walls and a top wall, a row of
openings in the top wall allowing access to said
connection tabs, the side wall aiéng'one side of the cap
extending along and parallel to the bifurcated end
portions of the contacts and the;gpposite side wall being
positioned parallel to the side-by-side openings, and the
inner surface of the top wall caﬁﬁuring the contacts on
the ridge of said insert, whereby when said body, formed
of said insert, contacts and cap-ﬁssembly, is positioned
over the base, said bifurcated eﬁd;portions engage the
wires held by said wire retaining@hémbers and make an
electrical junction with the wirgégand capture the wires
between the base and body, and sif@ forked connecting

‘members extend from the base through said slotted
openings for making connection wiﬁh a connection tab of

another module, and a bottom cover and a top cover for
enclosing the ekposed forked conng?ting member and the
row of openings in a cap respecti?ély, said bottom cover
and said cap having recesses along one side wall and an
adjacent surface for receiving a separatlon tool to
separate a bottom cover from a base or a top cover from a
cap, whereby a pair of modules con écted to the wires of
a pair of cables can be spliced together by connecting
the connecting members of one module to the connection
tabs of the other module and placlng the covers onto the
cap of one module and the base of_ghe other module.
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