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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.

. 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 thxs; 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

pescription of the -

35 connection,
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BACKeﬁIUND OF THE | NVENTI ON 1. Field of the Invention The present
i nvent i-OWORAI9028| y rel ates to a connec- tor for nultiple pRCI{USY2/01984
t el econmuni cati on wires, and nore particularly to pluggabl e connectors for
termnat- ing nultiple mﬁre pairs and for2connecting and discon- necting
- the connectors w thout exposing the wire-con- tact junctions, and for
- tappi ng i nt o asatRIthd1am sropRasitn rnd greending cErem ?ﬂ%v@ﬁ@eﬁrl dge
transfer capgzediidrt idifd Wdniebt&Pred & wike  f1h | Mother caBPE] i gbeon  Of
(the Prior AHEhe description of Figure 15 on column 5 lines 2 =~ 23, of
this patent. Pressing the two segments together then
5 causes the folded ends of the contacts to spring past
each other, locking the two segments together and
providing permanent electrical contact between the
contact elements. In other aspects the module is the
same as first described. U.S.A. Patent 3,945,705 is
10 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
15 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 thrbugh slots in the splicing module to
20 make gripping contéct 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 wiré;splice module known'commercially as the

25 "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 (Devzcggwfor Making Electrical Connections;

30 Henn, et al.) isSﬁéd in December, 1974 and U.S.A. Patent
3,611,264.

uU.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

35 Equipment Transfer W;thout Service Interruption) issued

in July, 1979. These'patents ‘disclose stackable
connectors hav1ng;contacts which include a wire receiving
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Nbduiﬁr splicing for nultiwire cable is described in U S. Pat.

3,708, 779 worsF19928d to the assignee of the present appli catlm’ﬂﬁwmm

pat ent dlscloses a three layer splicing nmodul e usually including a base

nmenber, at

| east one body nmenber, and a co¥er nenber. The body nenber

con5|sts of upper and | ower segnents to cap ture the contact el enents
the segments siotnélded FRFSRTAClaNRAREiRNe FhR SPNLAGHR AFaEeesteed

: grooves in thg basgoaqddﬂa ¥
splice. A covel ! ohieiRh D Wied o AP S WSS S 1PRgy Seament
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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 requiresVexposing the wire
contact junctions for splicing and ‘plugging on additional
modules. _
_ U.S.A. Patent 4,285,563:(Cable 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 piuggable module, eold by the assignee of
this application; which utilizes_e strip with contacts to
make an insulatioﬁ 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
al set of wires,

to another modul .with an additf
includes a second connection to
a connection to a -leg of anothe;
often covered w1th the wire 1ne; tion displaced by the
wire connection. In either evei this requires exposing
the junction of: the wire and cont ct -to make an
additional connection to the wires. -Further, when

e same set of wires, or
ontact element which is

”unplugging one- set of wires from- another, to disconnect a

I
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designed corresponding pairs of wires in two cabl Lt I
connechb#@’?@%ﬁe spliced pairs can be made by pl acing anmg&’w
menber  over the upper segnent . To do this, the contacts of the next
segnent make anot her connection to the san® wire in t he upper segnent then

merber . 1 onBoRMIEILR SHa cherk L Hie HRET e Hrmeth T AT hy ¢ he

spring conpremcztesmoamnsulmmpﬁm} e @pporttwuite dommnearnct DC,

to the wire, gaget H%n‘éﬂ%éecéoorb%co?ag 9L "dHa %&H&%Of the segment,
encapsulating grease to be displaced from the junction.

5 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 splioing structure and one which is usable
with existing splicing fixtures.

10 |
ﬂmmery_e.ﬁ_t_ns_l.n__sm;m
' The present invention proVides a multiple wire~
splice module for use in the telecommunications industry
to splice many. pairs of wires. *The module comprises an

15 elongate base, formed of an 1nsulating polymeric
material, having opposite longitudinal sides and
surfaces. SIOtted_openings extend through the base
between the surggées along one side and wire retaining
members are positibned along the opposite side of one

20 surface forminéicﬁbnnels for receiving the wires. An
elongate body ofﬂibsulative material having opposite
surfaces matesfﬁitﬁ the base. The body supports a
plurality of conductive contacts.. ' Each contact has a
bifurcated wzre eceiving end portion and a second

25 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

30 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: openi;g‘in the base to connect
with another connection member when:the base and body are

35 assembled. ' Rt

The wire splice module_hs'adapted for use as a
Splicing module by havzng a plurality of the modules
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andth!other d of the contact is folded to nake fric- AUSIV61984Y
engagenmewe %V?ﬁfgnother fol ded contact end, which other contact as Its
opposite end extending fromthe other segnment and connected to a wire from
anot her cabl e, see the description of FI 15 on colum 5 lines 2-23, of

this patent. F{,,ggghgg tlggettmrseglﬁntﬁ taq%%t 'ﬁaﬁl@&&@dﬁ@é 4 origd fded ends

of the contaCfs to rin ast each other | ocki ng e two segnents to-

get her and pGQVﬁBFﬁé°ﬂeFﬁaﬁeﬁP‘“€|18&Fﬂ ERLicsnt Ryt 3199 nd\@e PRIAG Nt act
el enents. | ngeihipr adapeets folre condece ion the anvthers splide desgyi hed. U.S.

Pat. No. 3, 94507ggnhzctor. Th;s bridging connection is afforded by a
5 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
10 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
15 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.

20 .
: The present invention will be further described
hereinafter with reference to the accompanying drawing
wherein:
25 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
30 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; -
35 Figure 4 is a side view of the bridging element
of Figure 3+ .
This Sheet Has Been RTlac
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directed to a simlar connector and is directed solely to a icin
connectorwﬂ)%ﬂﬂgnﬁatent i ssued in March, 1976 and refl ected P&H gﬂ@ﬂﬂg in

the size of the connector.
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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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2 i US Pat. No. 3,772,635, i ssued Nov. 13, 1973, and .

3, 858 158yQi9349028 Dec. 31, 1974 describe a splice connectorktfk#ﬁﬁhgqggded
feature of an optional bridge connector for tapping into the splice. The
bri dge connector illustrated includes a dotibl e-ended slotted

in place, to illustrate the interconnection of the
contact members.

5 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

10 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

15 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

20 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

25 insulating polyméric material.'jThe 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

30 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 coften

35 duplicates of soﬁe parts are. us 6 perform bridge
transfers w1thout 1nterrupt1ng se_ ice. The basic wire
splice module 34ﬁperm1ts stackiqg, splicing or connecting

nmsmaﬂwnanmrmm




netallic contact elenent, one end of which extends through slots in the

spl i ci ngwee24199280 nmake gripping contact with the narrow waPET/USI/ALIS4
contact of the splicing nodul e. A further patent; U S. Pat. No.

4,262,985, was issued in 1981, which discléoses the Bell Tel ephone Labor at o-
ries wre splice nodule known comercially as. the "710 Connector", which is
a nodul ar wi reutpipienyicesnsconr typt prumpser ddEpragtneabies simlar to

the retainers aasénee tB@ gaﬁseehhaetﬁena@eagr o2 ohkembBAaie @8t thavention.
Rel at ed patents I.n¢l ude
_ bridging strip 28, to define a pluggable bridge connector
35 for making a bridge connection to a 710 connector.

5 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 cuttiﬂg blades of the
splicing fixture. Cover 110 iseuéed to support the base

10 25 in the splicing fixture. |
Referring again to the drawing, 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
15 bridging rail at 33 which comprises spaced ribs and a
plurality of slots which form accéés 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
20 access the wiresfin the connector 32 to perform a bridge
connection which can be transferred'without interrupting
. service to the customers on the lines connected through
the pluggable brldge connector. The bridge connector 35
is indicated in contacting relatignshlp with the 710
25 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 35 fbmprises a bridging
strip 28, a base: 25, and a body: : As illustrated in
30 Figure 2, a top cover 29 is positioried above the body 26.
A splicing module 34'c mprises the elongate
base 25 and body 26, which body opbrises an elongate
insert 36, a plurallty,of contec 7”end a cap 39. The
body 26, as a unit can be placed the wires of a 25
35 pair cable which have been place ' the base 25 and cut
by the fixture, to make connectl. -herethh and the
wires and body 34 -are adapted to be plugged to another

This Sheet Has Been Reﬂ




3;858ﬁ15! (Devices for Making Electrical Connections; Henn. ' d
in DecenbawQ 98 2and U S. Pat. No. 3,611.264. U S. Pat. Nﬁ@?@%
(Modul ar Connector for Con- necting G oups of Wres) issued in Novenber.
1978 'and U. S. Pat. No. 4,162,815 (Means for® cabl e Section and Equi prment

e o SR Bl RO, S F | i Pt

- ceiving slot abdldgnaermaubeZponnmprisﬁaaaxpﬁunality%pﬁennﬂtﬂﬂtin a body

~and extend bet yegRehle 43Cas SRWROTin Figures 3 and 4 which comprises a
pluggable blade element or connecting tab 41 at one end,

5 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

10 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

15 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

20 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

25 member 44 are a pldrality of truncated srrowhead 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

30 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

35 between the recesses 71, for receiving the prongs of a
tool used to separate the brzdging strip 28 from a base
member 25, T

is Sheet Has Been Reﬂlaced
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gernutti!; the body with the wires joined to the wire receivin ortions

the conta
wi t h anot

of

mo28 nated at either face with another sinilar PEESYSIXBINBACT

and this often requires further insulationalis- placenent. This connecto
structure al so requires ex- posing the wire contact junctions for splici
and plug- ging on additiThallockiingsstrip). 55 imtillwstmaved is3Figubes

Connect or and
equi pnrent and
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testing and
generally parallel to the major surface 45 of the support

member 44, along one edge of whlch 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 elemehts 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 separatinq_ﬁfbridginq strip 28 from a

35

710 connector bridqing rail 33,”:Thus, the recesses 118
in the support memﬁer 44 aid fn‘fhe 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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!
|ng tran 19023a nodified 710 connector. The spring | oade®CHyYuS92/01984
‘were' to Insertable into the nodule were not as reliable to maintain
service while perform ing the bridge tramsfer function.
one component in one direction and the other component in
the opposite direction in alternate holes along the
length of the bridging strip 28,
Figure{Q illustrates a cross-section of a
5 brldge connector 35, which is adapted to connect a
plurallty of wire palrs with the" 710 connector. The
connector comprises the brldglng-strlp 28, the module 34
and cover 29. The base 25 of the module 34 is
illustrated in Figures 10 and 11 and comprises a
10 plurality of transverse openlngslﬁz, extending between
the major surfaces of the base, a"d a ridge formed by
wire retaining members positioned along the surface
adjacent the other longitudinal edge of the base. The
retaining members comprise a pluﬁaiity of spaced teeth 64
15 which rise vertically from the surface. Alternate teeth
64 have a radzused 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_hs 66. Between the
20 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 armsyé? are generally
25 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 areahbetween the channels
66. There is also_movement of the.arms 67 toward each
30 other above the wire in the channel. Also the teeth 64
have side portions that are defie ed upon entry of a
wire in the chanriel such that a w_re is retained from
axial as well as . lateral dxsplacement. The surface of
the base 25 is deeply grooved betﬁeen the teeth 64 and
35 the arms 67, transV’rsely of the hannels 66, except for
narrow wire supporting ribs 63: ex ending along the center
of each channel 66 -to support thef;ires. The grooves 69
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3 Go rcially avail abl e connectors al so include the Super Mte

pl uggabl eﬁﬂyiysﬂsol d by the assignee of this application, RETEUSIA01984cs
astripw contacts to neke an insulation displacement connection wth
the wire and the other end of the pluggabll® contact is twisted 90 to afford
contact with a leg of another bifur- cated U el enent adapted, to receive

_another wire. aRfaifPIRah R kacrivh Wie dnfurcaked wixe FagdHAg any

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
10 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
15 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
20 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
25 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 w111 be hereinafter explained. The
insert 36 affords .means for supportxng the contacts
30 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
35 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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qf the spl Iéfﬂ es, leaves a set of wires and the junc- ti }d]g“
contact eM P posed. These prior art devices, if they provi

stackabl e feature or a pluggabl e feature, ﬁhen pl uggi ng to an- other nDduIe
with an additional set of wires, includes second connection to the sane

SE 01 w125, SheAnoRREGugh) Bhe! SrakE0 el AR BoptoI Nt UBed 1 O

is often covere tthe Wi re connecti on.
In either evenkYt8pacedqwalids éipasanZLhenpunftwbncbf15hé°ﬂﬂﬁ§ atithcant act

to make an addiat@APhgCeBBEA! BS) hP pHEtérhed iheetlals Wnahe Marialdl one
openings 80 arefformed in depending projections 84 which
5 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
10 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
15 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
20 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
25 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
30 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
35 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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set of ¥1re Manot her, to disconnect a nodule in a stacbgb_ Qﬁfz* t he
need’ to ﬁ?ﬁ%é e wWre-contact junc- tions, developing the %) ?19% for
one or re junc- tions to beconme | ost and causi ng any encapsul ati ng grease
to be d placed fromthe junction. Theqﬁ§esent i nvention, together with

br dgo |o an 8 B ST dhe 2R el S8 < U L9 SPoRLcEs

struct UH e andTorie dJﬂﬂQQ’FiiQn eRposi te tthe directiap 9L the f¢omneeting

means 90. Thereby, a connection can be made to a wire in
a first plane paréllel to the bight portion 88, in a

5 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

10 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’

15 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

20 the projection 75 into and through the opening 80 in the
insert. The tab 91 projects above the forked end and is

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

? " relationship to the plane of the legs of the tuning fork

: contact 90.

25 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

30 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

5 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 and receive therebetween the teeth 64
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SUMVARY THE | NVENTION  The present invention provides a nulti

wi r e- splfyod2/A9W e for use in the tel econmunications indust PET{ES 919(36
many paijrs of wires. The nodul e conprises an el ongate base, forned of an
i nsul atifng polyneric nate- rial, having &%osite |ongitudinal sides and
surfaceg. Slotted opeqr;gngzé extend t hrough the base between the surfaces

- al ong one si @& &he R ai Ry Sl Pd R ttherRI 3hexRendSposi t e
. side of one %%fn@cen‘é)rvfhé B S WNTRY Sccfr&facf'@@idlﬁ&r&f@ns\ﬂ g®sand\neigéongat e

~ body of Tnsul atl V& P lvald 1B PPPEL e SN SE; JBLRE the
E connecting member 90, except the connecting members 90
5 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
10 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
15 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
20 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 oase has a generally
smooth outer surface 111 and the inner or top surface as
25 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.
130 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 offthe body 26 such that
35 when force is applled thereto th {foroe is transferred to
the cap 39 evenly: ‘and such force 1s not received by the
projections which’ extend slightly above the surface 95.
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with the body supports a plurality of conduc- tive pefiiidh701984
Each cont ﬂ@g%ggngsbifurcated Wre receiv- ing end portion and a second

connecting menmber at the other end for nekijgg an el ectrical connection to
an- ot her fconnecting nenber. A third connection nenber is forned

intermedi pte t hgeLidp Povdie RONAProvitRA UL WhPAWRFENFP G Sve
af fordi nglaccess to the third connection menber_fraom one surfaﬁihpgg éPe

. opposite urfaéé-si SqiRraMtigE R rane s HRWidF ik B

the splicing fixture.
Figure 22 1llustrates:the use of two wire

5 splicing modules to join or sgiice=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 cperated to;cut the wires. A body 26
10 is then placed over the first baeéfzs and each contact 37
| makes an insulation displacing eiectrical 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

15 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 onﬁc the second set of
wires making a insulation displaCing connection to the

20 vires, and also .the splicing cf'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

25 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 expcsedFWhich may allow a
separatlon of the wire from the contact. Furthermore,

30 any insulative and encapsulatlng grease placed in the
connector to protect the contacts"t the wire junction
remains to protect the junctlon ?ﬁhe finished splice is
illustrated in section in Flguge.ia,
omitted for purposes of illusJ; tion. Recesses, similar

35  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

I S
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ositioned to engage a wire in the base. ThpcpAISYY01984
conne 3&3&} jj Is directed to extend through the slotteg opening in the

"base t connecp mnth 17

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

5 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

10 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

15 scope of the invention as recited in the appended claims.
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anot her§ connecti on nenber mhen t he base and body are assenbl ed.

The wire

splice hpo9tdME ada w, mnwﬂ WHﬁlﬁ splicing modul e by haRCHESI2MNIA84I ity
dul es conne is al so usable to make a bridgi ng

of the

connectfion to a conpleted spllce

connectji on to_another splice, e.g. a 710 connector. This bridging

connectli on i SLATMSF ded by a bridging strip having -a plurality of bridging

contacts each with a farked GaRRepheNdiFBIREY 1RQS Mod1@d dompt I¥i3RE an

paral | gl

15

20

25

3o

35

10°

to ETSnQEEQtEase og%egglnga%t&hghlathg polymeric material

having opposite longitudinal 51des.end OppOSlte surfaces
with wire retaining members positioned along one surface
adjacent one of said sides and fqrmihg channels for
receiving wires, an elongate bodyiofjinsulative material
having opposite surfaces, and a plﬁfality of conductive
contacts, said body supporting said contacts, each said
contact having at least one bifurce;ed wire receiving end
portion positioned to project from-e first surface of
said body for connection with a wixe supported on said
one surface of the base, characteriged by the fact that
said contacts each have a second ooﬁﬁecting 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;of said body, and that
said base is formed with slotted opEnings along the
opposite side of the base and extending through said
base, between said surfaces, said slotted openings
receiving said second connecting qembers of said
contacts, when said base and bodyﬁ?%é assembled with said
bifurcated wire receiving end portioﬁs forming an
electrical wire junction with a wire in a channel of said
base, whereby the second connectlng members extend beyond
the second surface of the base, ad ptlng said second

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

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

claim 1 characterized in that saxd b__y comprises an
elongate insert having a rldge exten fng 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?;@ ridge of said

by addiag a bridging strip adapted for
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connecty§ n ab Slt parallel to the |length LEoi ng
Strip. M&é?’ ﬂmﬂ"ﬂmm"mmﬂ a first elongated supp%{ﬁ&??%w
havi ng ans for accoﬁnnﬂat%n@ asplaral |t% of spaced bridging contacts and
a nountfing strip adapted to mate with thé upport strip for holding the

Fromorle st de ARBFSGr SARR RAl cRbkastndAY P aas pod Tomes 6 % e
openi ngs for mnreced viimg @@qsdz&mrd@dém:rmﬁed aIEmg corgixde of sakdsplicing
modul e fi s N0Vl dgd Widh hd WSk USRI RHA Ked® RSP ex b IRY | 0 One
transversely to said ridge, and sg;d second connecting
5 member of each contact being poSitﬁonéd on the other side
of said ridge and extending thrdng a said opening in
said insert and beyond the side cffthe insert opposite
the ridge, and a cap positioned over said insert, said
cap having side walls and a top wall the inner surface
10 of the top wall forming means to;ggpture 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 interlockiﬁgfteeth and recesses
15 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-sblide module according to
claim 2 characterized in that said cap is formed with a
20 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
25 claim 1, 2 or 4 characterized in that said module
comprises bridging means for makipg connection with the
contacts of a 710 connector thrqggh the bridging slots
thereof, said bridging means comprising a bridgihg strip
having opposite longitudinal sqiﬁhégs and a plurality of
30 bridging contacts each with a'fafkéa'connecting member
extending from one of said 10an"u”1nal surfaces, and a
connecting tab positioned in a:p  né parallel to the
length of said strip and being pééitloned in openings in
the opposite longitudinal surface aid connecting tabs
35 being adapted to connect withé'ald econd connecting
members of said module contacts

“ﬁﬁ'iimi‘iifﬁﬂi i
|




o o Illﬂlllllﬂﬁl 1 ey SRR = UL

referefice to the acconparlyi g dramnng wher ei n: FIG 1 is a perspective

a 710 connector and a bridgi ng t®¥Rect or according to the present
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necti,off does
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Vi ew o

i nvent gon;
accord

of a7

0 conckainrSsbharagtehtzedr &8 thathsaidObr@dgéngostama wires in the
comprises a first elongated support strip having means
for accommodating said bridging contacts and a mounting

10

15

20

25

30

35

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 positioned 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 fork contact to make wiping

contact with another blade or tab connectlon member and

that said legs forming said second_connectlng member are
disposed in a plane generally perpendicular to the plane
of the plate forming the bifurcated wire receiving end

portion. |

A multiple wire-Spliég_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, one of said legs defining

a connector plate disposed in a first 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 connecting member, and said

conductive member being formed with:.a cut in said second

leg adjacent the end of the bight portlon for forming
said third electrical connection portxon, whereby a
connection can be made to a wire in a first plane
parallel to the bight portion, in a;second plane spaced

misllsiiiﬁfiiilfﬁffllmh%ﬂ
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3; FI 5is a fragnentary op view’of a support strip and FIG 6 is a
sectionaf view of the support strip of FIt1lS; FIG 7 is a fragnentary

i w of the
rount i ng] st i cFOBTRAE C6FPR Baldbpion nokFinmnradail SubBorE BIANS. form
the bridpi ng sadjacenttbire bbiglyt ngoeepBARCt OF

9. A contact element according to claim 8
characterized in that said seconq connecting member
5 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
10 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
15 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
20 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-
25 Dby-side openings extending therethrough and means
| defining a ridge for supporting said contacts, said ridge
extending the length of said insert along one side
i thereof, that said contacts are supported on said ridge
of said insert, each said contact_havxng said bifurcated
1 30 wire receiving end portion being. formed by a plate having
a slot formed by opposed narrow edges of two legs and
being positioned along one side ogjsald ridge with the
slot extending transversely to séid ridge, and a forked

connecting member positioned on the other side of said

35 ridge and extending through said op
and beyond the side of the inSerﬁinbosite the ridge, and
a connection tab extending in a plane in angular

denings in said insert
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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 respectiﬁély, said bottom cover
and said cap having recesses along”ane side wall and an
adjacent surface for receiving a separatlon tool to
separate a bottom cover from a b'Te 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 placiﬁg the covers onto the
cap of one module and the base of]ﬁhe other module.
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FIG 15§ ective view of a contact; FIG 16
ﬁ%?g\:/ig?%nal view of a contact; m’l“fs@\zmj”‘?s a

. bs a.si
~ fragmentjary bottom view of a cap and FIG 18 is a
" cross-sdqctional view of the cap of FIG 1?2 FIG 19
i's an cfqoss sectional view of the insert, /5 contacts and
cap joiged together to formthe contact assenbly or
i body; FIG 20 is a fragnmentary bottom view of a bottom
' cover ffr the bgdy and FIG 21 i s Zgsett§ onal -view of
"~ the bot{om covef of FI FIG 22 is an expl oded
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the acqo ?ﬂ%b@ﬁ! drawi ng wherein |ike reference nu-
mer al s ‘{@ er 1o like parts throughout the several views. PCT/US92/01984

The prdgsent invention provides a splicing system which
has, ‘a§ uni que features, a pluggable cgﬁm or conpris-
ing a ody w th contagt el errents and a e, between
which W res areﬁositiéﬂ ected and the m)d-
ule is]then plugo. .
juncti dns agai - v % _'1- s are in a single
row and may be ‘ Yrodul e at elthe or bottom
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w th ot Jero®tiokg splice nodules, eg. the illustrated

bridgin W(s)t rip is conpatible with the 710 connector. PCT/US92/01984
The wirgq splicing systemof the present ipgvention

conprisgs -a plurality of conponents, seu@f? of whi ch
are forged of a plurality of nolded and st'anmped parts.
The nol dled parts are formed of affblectricly i | at -
ing polyneric material. The stanped..parts:.: @905&%3@ ,
or conngctor elenents are for fl’9C}m a cpfider) afl o
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' nents

6 % 9? mat eri al, such as phosphor bronze. ;Qﬂ.,ggﬂ',ﬁl;sqrrpo-
e sp

I ce nodul e 34 conprises a base 25 and a
- body 2§. The bridgi ng connector 35 conprises a base
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25, a Bbd ridging strip 28, and a top cover 29. A
bottom dégéglllf@z?s provided to protect the contact PCT/US92/01984
el enentgs when naking wire connections to a body 26 and
to enclgose the el ements-when making a nul tiy,r splice.
Conmbi ngt i ons of these conmponents, and ofte@akﬁf_ duplicates
of so parts are used to perform bridge transfers
wi t houtf interrupting service. The basic wire splice
nodul e |34 pequts stacktregT—spl\i ci g—ot connect - i ng
nul ti plje w resSfyjom@wo or yor é—ditf ferept cables
togethqr, or con YRR p nodul e to the
bri dgi g striQ\Z i & 2 bridge connec-
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tor 35 @or ] a bridge connection to a 710 connec-
tor. wo&%‘ib&% The system of the present invent FET/LBPH 044, e

use of " existing wire connecting and splicing fixtures
used fo the 710 spljﬁ dul es. Cover 29 is used to
protectfthe _ body 26 7 the cutting bl ades of the
splicing fixture. /15 Cover 110 is used to support the base
25 in the spﬁjci 29ixture.
Referrihg aghin VUL R A illustrates a

710 conhecto} 3 i ch\i ofconnect wire pdfrs -

fromaEair bf ¢ 24 8\ dilsE1IONBd in U S. Pat.gNo. /5
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5. ribe~ /10 conpgctor Has a brldglng ra( .at;
ﬁB&kﬁﬁélsﬁ%ﬁﬁderQ$a nd pIuraI|ty o

qgfess pgﬁtgg @Fmgg side of the cophe
n 2

pq .ol Nl #ﬁ&ﬁﬁ*es see 'FLG, .

ng, pai r
Vides D]
35° mhféﬁ %erveslto1access the wire
the C@ﬂﬁecter §2§£ﬁ[hg£ig_n1a bri-dgle connectii on whi-¢h?~ !
can be transL@cGRBLEV mbnuLAnnspmumNcn@o@mmm {AND IBRIDGING ADAPTER
custoners on the lines connected through the pluggable

bridge connector. The brldge connector 35 is indicated

[ B : ' v ¢ 40 connector in

1. Field of the Invention
The present invention generally relates to a

connector for multiple pairs of telecommunication wires,
and more particularly to pluggable connectors for
terminating multiple wire pairs and for connecting and
disconnecting the connectors without exposing the wire-
contact junctions, and for tapping into existing modular

=h

-
[
i

REPLACEMEN

telephone cable splices to provide bridge transfer
capabilities without service interruption.

Description of the Prior Art
-Modular splicing for multiwire 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

47 OCT 1996

a base member, at least one body member, and a cover
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
over the upper surface of the upper segment. A splicing
module is designed to splice corresponding pairs of wires
in two cables. Additional connections to the spliced
pairs can be made by placing another body member over the
upper segment. To do this, the contacts of the héxt
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
the spring compression reserve, insulation dispiacement
connection, an IDC, to the wire, and the U-connectors
extend from one surface of the segment, and the other end
of the contact is folded to make frictional locking

engagement with another folded contact end, whign“g;gggm_mmh___
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FtG Z'hls cts 30 of the connector 32 aﬁgJLACEMENT SHEET
Shown ﬂ ont act Mﬁth t he contacts 40 ¢f {t he
pl ugga ect or TR doT g cpnhect or

5 conprlses a bridging strlp 28, a base 25, ang a body
illustrated in FIG 2, a top cover 29 is pgsi .hg body
26. A spI|C|ng nmodul e 34 conpri ses the el ongate basg 25

d body 26, which body 26 conprises an el ongate insert 36, a plurality of
contacts 3%cditthcta heep 3% Sppmosite end extending from gh@6ethera unit can

E:egl Sf:ge?f%%%hw%ase&%gﬁ decpe\:'fé a wire from another cabiBl esuli ch have

the description of Figure 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 permanent electrical 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 optional bridge connector for tapping into
the splice. The bridge connector illustrated includes a
double-ended slotted metallic éontact element, one end of.
which extends through slots in the splicing module to
make gripping contact 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 invention. Related patents include U.S.A. Patent
3,858,158 (Devices for Making Electrical Connections;
Henn, et al.) issued 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 Transfer Without Service Interruption) issued
in July, 1979. These patents disclose stackable
connectors having contacts which include a wire receiving
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the fixture, to rralflas&lmurlﬁeBeenRe fear ewi th, and the RE LACEMENT Sh&f?‘
and body 34 are ada ged to another s I|c-
|ng nodule 34 or to ip 28. The bridgi
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slot and a receptacle portion. The:contacts are received
in a body and extend between the faces thereof permitting
the body with the wires-jbined to the wire receiving
portions of the contacts3to 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 insulation displacement. This
connector structure also requires exposing the wire
contact junctions for splicing and plugging on additional
modules. '

U.S.A. Patent 4,285,563 (Cable Connector and
Cap Shoe Therefore), issued in August, 1981, discloses
equipment and methods which allow testing 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 éervice whiie performing the
bridge transfer function. |

Commerc1a11y available connectors also include
the Super Mate pluggab1e=modu1e, sold by the a551gnee of
this application, which utilizes a strip with contacts to
make an insulation displacement connection with the wire
and the other end of the pluggable contact is twisted 90°
to afford contact with a leg of another bifurcated U
element adapted to receive another wire. Again, the
separation of the elements to discbnnect any of the
spliced wires, leaves a set of w1res and the junction

with the contact element exposed.?ﬁ’
These prlor art devices, - 1f they prov1de a
stackable feature or a pluggable feature, when plugging
to another module with an addltlonal set of wires,
includes a second connectlon to th ‘same set of wires, or
a connection to a leg of another contact element which is
often covered with the w1re 1nsulatlon displaced by the
wire connection. 1In elther event thls requires exposing
the junction of the wire and contaet to make an
additional connection to the wires. Further, when
unplugging one set of wires from aﬂether, to disconnect a




7 ThisiSh lmsds a plurality of contact elfe rewn I n FIGS
3 anE l ri ses a pluggabl e bl ade el engn cgﬁgggNﬁéﬂﬁﬁb fab 41 at

one nediate support portion, inglfiding flangesy] 42, and a
conn 'ng por 1on 43, which is in the form of|a]bifapetc d pljat e cont act
with a pair of spaced | egs adapted to nmake res ent contact W tlh the wai st
section of the contact elenents 30 of tha 7 10f connector—e+—thg | i ke, as

clearly illustrated in FIG 3. The contact elenEnL‘ﬁg‘L%EE—the—L'
module in a stack, there is the need to exp ire-
contact junctions, developlng the opportunity for one or
more junctions to become lost and causing any

encapsulating grease to be displaced from the junction.

The present invention, together with the fact
that the connector modules are usable with a bridge
adapter to bridge to an existing splice module, provides
an improved splicing structure and one which is usable
with existing splicing fixtures.

Summary of the Invention
The present invention provides 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 insulating polymeric
material, having opposite longitudinal sides and
surfaces. Slotted openings extend through the base
between the surfaces along one side and wire retaining
members are positioned along the opposite side of one
surface forming channels for receiving the wires. an
‘elongate body of insulative .material having opposite
surfaces mates with the base. The body supports a
plurality of conductive contacts. Each contact has a
bifurcated wire receiving end portion and a second
connecting member at the other end for making an
electrical connection to another connecting member. A
third connection mémber is formed intermediate the ends
of the contact. The body has an access opening affording
access to the third 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 connecting member is directed to
extend through the siotted'opening;in the base to connect
with another connection member when the base and body are
assembled.

The wire splice module is adapted for use as a
splicing module by having a plurality of the modules



supported by a support nenber 44, illustrated Rﬁﬂéﬁﬁﬂ NaS$EBT Mmhich has a

first surface 45 formed with oblong recesses 4p hnd ci rcul ar Fledesses 47,
of no function ex- cept to space a series of wal| s qwhi ﬂﬁ@l ct{ slightly
above the surface 45 and define the upper end pf|slots 48, whijchh slots are
posi ti oned t herebetween. The slots 48 have a W de—portiton a |st epped

portion of nar- rower w dth extending to®ward one side in the uppger surface.
A shoul der formed at the transition therebe-. tween, [ocates the tab 41 of
t he cont actomherted 40gebthdra s&&t iporflison wEakllee tepmakpporsidding

internEdiaéghﬁﬁéﬁion to a completed splice, by adding a bridging
strip adapted for connection to another splice, e.g. a
710 connector. This bridging connection is afforded by a
bridging strip haviﬁg 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 bridging strip. The'bridging strip
comprises a first elongated support strip having 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.

Brief Description of the Drawing

The present invention will be further described
hereinafter with reference to the accompanying drawing '
wherein: | '

Figure 1 is a perspective view of a 710
connector and a brldglng connector accordlng to the
present invention; _

Figure 2 is a transverse sectional vied'of a
bridging connector according to the present invention and
a partial transverse sectional view of a 710 connector
showing the wires in the 710 connector and wires in the
bridge connector of the present invention;

Figure 3 is a front elevaﬁion of a bridging
element; _ B

Figure 4 is a side view of the bridging element
of Figure 3; | ‘ S
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tion 42 of the contact elenment 40. A contact 40 i gach gl ot 48.
Projecting fromone edge of the surface 45 of the} sup q{ r {44 are a
plurality of -truncated arrowhead shaped projectiophs 58 ah%ﬁaggg id {in the
sane edge of the support nenber 44, adjacent the pL_pnsLLe_suaggce of the
support menber, are generally circular gecesses 5p. The projectiong 50 and
recesses 52. formnmeans for |ocking the support ki ng

strip 55 together te;Eare 8he bl dqiadhertdry dbp Wiewuppostsuppbet 44 is

formed with nibs 53 on“one side to en e cat ch ' i
connect or strip and Figure 6 q.s a se ai. na Vaiew OO £ eené&]gplogtt he 710
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strip of Figure 5;

Figure 7 is a fragmentary top view of a
mounting strip and Figure 8 is a4 cross-sectional view of
the mounting strip which, with the bridging elements and
support strip, form 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

Figure
contact;

Figure

15 is a perspective view of a contact;
16 is a side elevational view of a

17 is a fragmentary 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
or body: :
20:is a fragmentary bottom view of a
bottom cover for the body and Figure 21 is a sectional
view of the bottom cover of Figure 20; '

Figure 22 is an exploded ¢ross-sectiona1 view

contact assembly
Figure

of the splice connector components, including, viewed
from the top down, a top cover joined to a body, a base
joined to a body, aﬁsther base and é bottom cover; and
Figure 23 is a transverse ‘sectional view of the
components of Figure 22 assembled, but without the wires

. 'This Sheet Has, Been Reilaced
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pescription of the Presently Preferred Embodiments

The multi-pair wire splicing system of this
invention will now be described in greater detail with
reference to the accompanying drawing wherein like
reférence numerals refer to like parts throughout the
several views. The present invention 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 positioned and connected
and the module is then pluggable and 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 bottom surface of the module.
An adapter or bridging strip is used to make it
compatible with other existing splice modules, e.g. the
illustrated bridging strip is compatible with the 710
connector.

The wire splicing system of the present

d .
brldge rg? eﬂﬂ“mm%wt menber 44 is also forned I n
t he surfa recesses 71, for receivi - Ia Lpo
used to s dglng strip 28 froma base er .25 The ljogki ng
strip 55 is |IIustrated in. FIGS 7 and 8 and conpri a1§d°€ Fd8966! whi ch
.is positioned gener- ally parallel to the nmajor surf#c f _the supp rt
mem ber 44, along one edge of which is formed altgr , a slotted -
recess 57, 015115&581;ooi11ru§h£~9ea1 ¢hape nice rlonin e6ta) 4 de teeth on
the sides thereof, a regess 57 and a wedge-shaped projection 59, another
recess 57, contact membe

invention comprises a plurality of components, several of

which are formed of a plurality of molded and stamped
parts. The molded parts are formed of an electrically
insulating polymeric material. The stamped parts, the
contacts or cohnector elements are formed from a copper
alloy material, such as phosphor brdnze. The ba51c
components of the splice module 34 comprlses a base 25
and a body 26. The bridging connector 35 comprises a
base 25, a body 26, a bridging strip 28, and a top cover
29. A bottom cover 110 is provided to prdtect the
contact elements when making wire connections to a body
26 and to enclose the elements when'making a multiwire
splice. Combinations of thése components, and often
duplicates of some parts are used to:perform bridge
transfers without interrupting service. The basic wire
splice module 34 permits stacking, splicing or connecting



etc. al ong T nRepiaclt ri p 55. Al ong t he sanBresAREMENG HBESW each
Tecess 57 ar " h are gener- ally cylitindrical to entef and
engage t he c 17 OCT 1996
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multiple wires from two or more diffgrent cables
together, or connecting the wires of one module to the
bridging strip 28, to define a pluggable bridge connector
35 for making a bridge connection to a 710 connector.

The system of the present invention affords the
use of existing wire connecting and splicing fixtures
used for the 710 splice modules. Cover 29 is used to
protect the body 26 from the cutting blades of the
splicing fixture. Cover 110 is used to support the.base
25 in the splicing fixture.

Referring again to the drawing, Figure 1
illustrates a 710 connector 32 which is formed to connect
wire pairs from a pair of cables as.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 access 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 transferred without interrupting
service to the customers on the lines connected through
the pluggable bridge connector. The bridge connector 35
is indicated in contacting relationship with the 710
connector in Figure 2, where the contacts 30 of the
connector 32 are shown in electr1cal contact with the
contacts 40 of the pluggable bridge’ connector 35.

The bridge connector 35 cqmprlses a bridging
strip 28, a base 25, and a body 26. As illustrated in
Figure 2, a top cover 29 is positioned above the body 26.

A splicihé module 34 comprises the elongate
base 25 and body 26, which body zsﬁédmprises an elongate
insert 36, a plurality of contaétsf??:and a cap 39. The
body 26, as a unit can be placed on the wires of a 25
pair cable which have been placed in the base 25 and cut
by the fixture, to'hake connection therewith, and the
wires and body 34 are adapted to be plugged to another



8 52 of the support nenber 44. Thus the |ocking stri ;ﬁEBEAQEA’Ei\HeSNEnc

[ ock the contact elements 40 into position in the sl dtg 48 WTh tie

t hereof | ocated agai nst the shoulder in the slots 48 jand (o}
120 3Eat

remai ni ng,

defined by the narrow portion of the slotg 48

abs 41

| &N

the tabs 41. The wide portion of the contacts 40 for
connect i ng gpxiciony 48odweke e3dl 6r oot Aebeppginge stad

bet ween the ends of the catches 58 and pyojec- tions|5%—a-cw.access
: | ' 'ng the bifurcate

bridging strip 28 comprises a plurality of contact
elements 40 as shown in Figures 3 and 4 which comprises a
pluggable blade element or connectihg tab 41 at one end,
an intermediate support portion, ihcluding flanges, 42,
and a connecting portion 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 Figﬁre 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 plﬁrality of truncated arrowvhead shaped
projections 50 and, formed in the same edge of the
support member 44, adjacent the opposxte surface of the

support member 44 and a locking sﬁrlp 55 together to form
the bridging strip 28. The support. ‘member 44 is formed
with nibs 53 on one side to engageiarcatch or opening in
the 710 connector bridge rail 33. he support member 44
is also formed with recesses 118,'ih

the surface 45
between the recesses 71, for rece1v1ng the prongs of a
tool used to separate the brldglng strlp 28 from a base

“’ﬁﬁ'iimi‘ii:ﬁﬂi"fim

member 25.
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ing strip 55, from between adjacent plugs 60 and be- yond, to a} position
‘Where they are adapted to penetrate the slots i 1hel-y)rd¢:lpi1m raiy 33 of
the 710 connector 32 to nake contact with the i $t "section of fhp wire
contacts 30, as shown in FIG 2. Locking strip %5s—atse—provitefl with

ni bs 53 on the side surface opposite t?@ pl ugs 60. The ni bs 53 onlthe sides
of the bridging strip 28 engage a catch or openings in the /710 connector

bridge rails 33, aspshowbcking! Gerlp 59 gl d11herhaicdal n& Higurds place.

The locking strip 55 is forped with reces-_ses 119, see Fh%ié%éﬁnj FIG 7,

whi ch are (ﬂﬁ4| rﬂRFtmeprlses a surface S6 whlc is posi
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 projection 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
53 on the sides of the bridging strip 28 engage a catch
or openings in the 710 connector bri@ge rails 33, as
shown in Figure 2, to hold the bridging strip in place.
The locking strip 55:is formed with?éebesses 119, see
Figure 1 and Figure 7, which are positioned to receive a
separating tool for separating a briinng strip 28 from a
710 connector bridging rail 33. Th@#, the recesses 118
in the support member 44 aid in theggeparation of a base
from the bridging strip 28 and the :éhésses 119 in the
locking strip 55 aid in the separatf&h:of the bridging
strip 28 from the 710 module bridging rails 33, by the
blacing of a separation tool in the recesses and forcing

This Sheet Has Been Reﬂlaced
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receive a separating tool for separating a bridging tREPpAmwN’FOBHEET 110

connector bridging rail 33. Thus, the recesses 118 ip mjer 44
aid in the separa- tion of a base fromthe bridging |t i8R2§p§ e
recesses 119 in the locking strip 55 aid in the sep i oMt brji dgi ng

strip 28 fromthe 710 nodule bridging rajls 33, by the
separation tool in the recesses and forcing one co nent

and the ot F@ie Cﬁﬁm%hﬁt in oﬁéedQQEQthﬁ dhaeeheOBtH
al ong the | FI-G, 9 |IIustr%}es a

Cr 0SS- seot i (ﬁ %P%ﬁ*%g lﬁﬁghé n 1n glternate holes along t
length of the bridging strip 28.

Figure 9 illustrates a cross-section of a
bridge connector 35, whi;h is adapted to connect a
plurality of wire pairs with the 710 connector. The
connector comprises the bridging strip 28, the module 34
and cover 29. The base 25 of the module 34 is
illustrated in Figures 10 and 11 and comprises a
plurality of transverse openings 62, extending between
the major surfaces of the base, and a ridge formed by
wire retaining members positioned along the surface
adjacent the other longitudinal edge of the base. The
retaining members comprise.a plurality of spaced teeth 64
which rise vertically from the surface. Alternate teeth
64 have a radiused 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 wire receiving channels 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 area between the chéﬁnels
66. There is also movement of the arms 67 toward each
other above the wire in the channel. Also the teeth 64
have side portions that are deflected upon entry of a
wire in the channel such that a wire is retained from
axial as well as lateral displacement. The surface of
.the base 25 is deepiy grooved between the teeth 64 and
the arms 67, transversely of the channels 66, except for

in one diredtion

narrow wire supporting ribs 63 extending along the center
of each channel 66 to support the wires. _.The grooves 69

M



‘710 connector The

and cover 29.Thif
11 and conpris
the major surf

tor 35, which-—is-adapted to connect a plurality {of,, reewth the
QR0 Lee§ONPri ses the bridgijn Egréw% §H dule 34
= - the nodule 34 is illjustrated in FI GP. |10 and
“ | \ l\ of transverse openingy 62‘7 e8T ool n et ween
se, and a ridge forngd by wire retaihing
menbers positioned al ong the surface adjjacent thg o t nal edge
of the base.” The retaining nmenbers conprise a plurality of spaced {eeth 64

whi ch rise yeet foamey toomeded veurthd atfurddtasdiatire eeebebdihqve a

radi used top agchQ 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_éf 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_butward from the teeth
64, to permanently 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 supporting the contacts
during assembly and thereafter against the forces
occurring during connection and disdbnnection. 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 with narrower side-by-side openings 80 which




ot her teeth 64 have
*side edge to &
recei ving chan
which are for ! cal slots in a dome-
spaced arns of adjacent risers 68 further define th
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extend through the insert 36. The slots 77 are defined
by spaced walls 81 and 82, one of which is formed with a
latching tooth 83, at patterned intervals. The narrower
openings 80 are formed in depending'projections 84 which
are adapted to be 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 the contact 37 are positioned on opposite
sides of the ridge. 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 are generally parallel and the plate 85 includes
smoothly diverging terminal portions defining a wire-
accepting opening. The second leg 6f 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:ﬁale or female
connector, on the free end for making‘a second e;ectrical
connection. The second electrical cghnecting mémber 90
as illustrated is a female tuning fork type connéctor
member. The contact 37 is also formgﬁ,with a cut or U-
shaped slot in the second leg adjaceéﬁ the end of the
bight ﬁortion 88 for forming a seconé;male or female
Connecting means 91 on the second leg for making a third
electrical connection to a cooperatiﬁé connecting member
90 or to a cooperating contact on a ﬁest device or to a
test probe. As illustrated, the connecting means 91 is a
tab formed by a U-shaped slot being cut in the corner of



Sheet Has Been Re laced REPU\CEMENT SHEET

\\II\I\\ LLLL I

w o

the bight portion and the second leg so the tab projects
in a direction opposite the directiéﬁ of the connecting
means 90. Thereby, a connection caﬁ?be made to a wire in
a first plane parallel to the bight3§6rtion 88, in a
second plane spaced further from the bxght portion and in
a third plane adjacent the bight portlon, through a
clearance opening 101 in the top of the body 26.

The end portion or plate-gs is positioned along
one side of the ridge of the inserteas 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 leg, 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 zs formed to fit over the insert 36
and lock the contacts 37 onto the 1nsert and into the
cap. The cap comprlses a first surface 95 and an
opposite lower surface 96, formed o;’:umerous spaced wall
members, ribs and locking and alignihé?projections, as
illustrated in Figures 17 and 18' Spaced walls 99 are
separated by ribs 100. 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: 1nwardly peljectlng supporting

and locking projections 104 which support the side of the
end portion 85 of the contact 37 oppoe;te the stand-off
78 of the insert 36 and receive therebetween the teeth 64
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stant distance. When a wire is introduced in the chanreBE%‘EﬁCEMEHTa?HEm
"are deflected away from each other in the region of the mnre and towayd
each other in the area between the channels 66. Thereli $ @p*ﬂgp [ pf
the arns 67 toward each ot her above the wire in the c1a;- nel t he
teeth 64 have side portions that are de- flected uponje in
the channel such that a wire is retainéd@ fromaxial a$ well as Iateral-

e es S bne BeRa Eb o, VRSN 107 SR, R IT L RELTERT T
narrow wi ralsmppbhei wgrei bsceiving contact end portions 85 and the '
opposite side wall 106 is positioned adjacent the
connecting member 90, except the danecting members 990
extend substantially 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 3§,
contacts 37 and cap 39 is illustrated in Figure 19.

The bottom cover 110 is illustrate@ 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 base has a generally
smooth outer surface 111 and the inner or top surface as
shown in Figures 20 and 21 has a series of pockets. One
set of pockets 114 are formed to receive the connecting
members 90 of the contacts 37. This cover is also
provided with receSses 71 along the marginal sides and
surfaces to receive the teeth 70 of .a base 25.
Additional recesses 118 are formed in the cover 110 along
a side and inner surface to receiveia;tool for separating
the bottom cover from a base. o

The top cover 29 'is similérly formed to provide
a support for the upper surface of_ﬁﬁézbody 26 such that
when force is applied thereto the féfce is transferred to
the cap 39 evenly and such f&rce is not received by the
projections which extend slightly above the surface 95. . ...

This Sheet Has Been Reilaced




[ CREPURDGWENT Bﬁ{-'wi ries. The

etetvRg—€ ntiacts to

63 exf.e 1&Q¢ center of each channel 66

"gr oo d to receive the bifurcated Wr

be her m |bed. The bottom surface of thejb %S’ has g gl u-
rallt s or teeth 70 which are adaptgd tg%ﬁg e®86vdd i n edge

notches 71 which appear in the side walls and adjpcent top surfade jof the

bridging strip 28 and in the edge wall sté@nd top su

rface of the body 26 The

ano..aidot 0. nnt

top surface of the base al so has recesses, 71 al gn
Leoth 70, dhe PR GRYEE A9 dfl RARGECSMAHE Sab

barbs proj @ats- to provide a clearance slot for the
the splicing fixture.

Figure 22 illustrates the use
splicing modules to join or splice pair
two cables. The bottom cover 110 suppo
25 in a fixture. Wires from a first ca
into the wire channels 66 between the t
67. The fixture is operated to cut the
is then placed over the first base 25 a
makes an insulation displacing electric
one of the wires in a channel 66. A se
attached to the surface 95 of the cap 3
the second cable are threaded between t
fixture is again operated to cut the wi
second body member 26,'having a top cov
is positioned over the second set of wi
fixture closes the second body onto the
wires making a insulation displacing co
wires, and also the splicing of the wir
coritacting portion 90 of the second set
making electrical contact with the tab
set of contacts. If it should be desir
the splice, the components are separate
second base member 25 and the first bod
is done, the electrical junctions betwe
the contacts in the plates 85 of the co

th
1tvd%naib859°§8 and
cutting blade of

of two wire

s of wires from
rts a first base
ble are placed
eeth 64 and arms
wires. A body 26
nd each contact 37
al junction with
cond base 25 is

9 and wires from
he teeth. The

re ends. Now a
er 29 thereabove,
res and the
second set of
nnection to the
es by the

of contacts

91 of the first

able to separate
d between the
y 26. When this
en the wires and
ntacts 37 of

either module 34 are not exposed which may allow a

separation.of the wire from the contact.

any insulative and encapsulating grease
connector to.protect the contacts at th
remains to protect the junction. The £
illustrated in section in Figure 23, ex
omitted for purposes of illustration;

to the recesses 118 in Figures 5 and 20,

the front wall 106 of cap 39 adjacent t
accept a tool for separating the cap 39

Furthermore,
placed in the
e wire junction
inished splice is
cept the wires are
Recesses, similar
are formed in
he surface 95 to
from a base 25 or



ing outward fromthe teeth 64, to permanently | ock §hREPIGMDEMBRT 8HEEPa
‘t oget her. The base 25, in one enbodi nent, nay be ' '
73, as illustrated in FIG 10, in the | edge 65 al on¢
The notches 73 afford neans for- positioning the wir
a half- tap connection to the splicing nodule is te
tap with the nodule 34, the wire is intro- duced in§jo the base 25 bet

e 25

ches
:pase.

s when
A hal f
ween

the teeth 64 and arns 67 and then i.t isy3jooped back
channel between the sane arns and teeth. When it is desired to

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, doeé not expose the
junctions of the wires with the contacts 37. A top cover
or a bottom cover 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 further connections to be made as is
necessary in working 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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®f tap, the wire is positioned |n; ut,
Bmﬂﬁi‘mﬁ i'n the bottom of the channel 66 i Pﬂ-XE@Wd\{rj ﬁndrut end S
tch 73 to be subsequently covered y an electrlcam
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FIGS 12
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ing material.  The -bedy-26-conprises the|insert (8T 19960
and 13, a pIurallt of coitacts 37, and ajcap 39 assem bj e

during con683EM8n ant di s¢onnection. The insert 36 is an el on-

l. A multiple wire-splice module comprising an
elongate base formed of an insulating polymeric material
having opposite longitudinal sides and opposite surfaces
with wire retalnlng members positioned along one surface
adjacent one of said sides and forming channels for
receiving wires, an elongate body of 1nsu1at1ve material
having opposite surfaces, and a plurality of conductive
contacts, said body supporting said contacts, each said
contact having at least one bifurcéted wire receiving end
portion positioned to project from a first surface of
said body for connection with a wire supported on said
one surface of the base, characterized by the fact that
said contacts each have a second connecting member at the
other end projecting from said first 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 of said body, and that
said base is formed with slotted openings 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 portions forming an
electrical wire junction with a wire in a channel of said
base, whereby the second connecting members extend beyond
the second surface of the base, adapting said second
connecting members for connection to the thirad connection
portion of contacts on a second module to splice wires in
the two modules or to connect the moéule to another
external member. ‘ _

2. A multiple wire-splice module according to-
claim 1 characterized in that saiad body comprises an
elongate insert having a.ﬁidge extending the length of
said insert, and a plurality of opehihgs positioned along
the length of the insert and extending therethrough,
said contacts being supported on said ridge of said

nsargt 36 af- forés—means for supporting
hereafter agai ist the forces occlurring



gate strip having a ridge formed al ong one edge, whif hﬂﬂﬂﬂQEMEﬁTqWE ﬁe"
‘a plurality of projections 75 each having a small | opaf T NU-trertt-en-

very top,

A

a slot 77 on one side and a stand-off prOJect|q9.aéTq@9£he

-]19-

insert, each said contact having said bifurcated wire
receiving end portion positioned alohg a side of said
ridge with the slot between the legs thereof extending
transversely to said ridge, and said second connecting
member of each contact being positioned on the other side
of said ridge and extending through a said opening in
said insert and beyond the side of the 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 capture the contacts
between the cap and said insert.

3. A multiple wire-splice module according to
claim 1 or 2 characterized in that said base and said
body are formed with interlocking teeth and recesses
along the length thereof for permanently holding the base
and body together to maintain the junction of the
contacts and wires secure.

4. A multiple wire-splice module according to
claim 2 characterized in that said cap is formed with a
plurality of openings arranged in 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 multiple wire-splice module according to
claim 1, 2 or 4 characterized in that said module
comprises bridging means for making éonnection with the
contacts of a 710 connector through the brldglng slots
thereof, said bridging means comprising a brldging strip
having opposite longitudinal surfaces and a plurality of
bridging contacts each with a forked connecting member
extending from one of said longitudiﬁal surfaces, and a
connecting tab positioned in a plane parallel to the
length of said strip -and being positi?hed in openings in
the opposite longitudinal surface, sgid connecting tabs
being adapted to connect with said second connectlng

members of said module contacts.
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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 one surface thereof and
with said connecting tabs positioned in said openings
formed on the opposite surface thereof. '

7. A multiple wire-splice module according to
any prior claim characterized in that said second
connecting member is a tuning fork contact to make wiping
contact with another blade or tab connection member and
that said legs forming said second connecting 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, one of said legs defining
a connector plate disposed in a first plane and deeply
grooved to form said bifurcated wire receiving end
portion for affording insulation displacement spring
reserve electrical connection with a wire, the narrow
edges defining said slot being generally parallel and
including smoothly diverging terminal portions defining a
wire-accepting opening, the second leg of the U-shaped
member being formed with a connecting means on the end
for making said second connecting member, and said
conductive member being formed with a cut in said second
leg adjacent the end of the bight portion for forming
said third electrical connection portion, whereby a
connection can be made to a wire in a first plane
parallel to the bight portion, in a second plane spaced



ﬂ#ﬂﬂgﬂmm MATHES °72 s ona 1 he cobract &

U-shapel r&sitient conductive nmenber -Rawi ng a bi ght
opposite sides and ends internediate a pair of |eg$
ext endi ng £REENBPPEEPRe Sadds bdghth@oniiight 3ut 1
direction. agjacehtsehd bight portion. :

9. A contact elemené according to claim 8
characterized in that said second connecting member
comprises a tuning-fork type contact 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 longitudinal sides and opposite

surfaces with wire retaining members positioned along one

surface adjacent one of said sides and forming channels
for receiving wires, an elongate body of insulative
material having opposite surfaces and a plurality of
conductive contacts, each said contact having at least
one bifurcated wire receiving end portion positioned to
project from a first surface of said 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 channels for retaining
the wires are aligned with the slotted openings
positioned along the opposite side, that said body
comprises an elongate insert having 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 having said bifurcated

[ h

hgt h

wire receiving end portion being formed by a plate having

a slot formed by opposed narrow edges of two legs and
being positioned along one side of said ridge with the
slot extending transversely to said ridge, and a forked
cohnecting member positioned on the other side of said
ridge and extending through said opehings in said insert

and beyond the side of the insert opposite the ridge, and

a connection tab extending in a plane in angular

' se a
i ha
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Iegs-de#+ﬁe~a-b4iULcaLe connector plate 85 di sposed nﬂaqﬁtlmgﬁy@ggpe
. : . |

ved to forma slot 86 for affording insu
sprl n? @m%!"/ w& llcal connection with a wire. T"le n e_{ow ed
defin are generally parallel and thejp] at 6ude<

1

snoot hl y dlverglng term nal portions defining a wirer Laccepting
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The second | eg of the U-shaped contact 37 is formed with a tw st

to

iand

ng.

1.0 nl

di spose the free end thereof in a plage-generally perperdcu-ack

of the plate 85. The second end portion of the contact 37 has a

connect i ngF $AethOEN iR| ¥Petha phaseooff eadleforked 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 along one side of the cap

extending along and parallel to the bifurcated end

portions of the contacts and the opposite side wall being
positioned parallel to the side-by-side openings, and the
inner surface of the top wall capturing the contacts on

the ridge of said insert, whereby when said body, formed
of said insert, contacts and cap assembly, is positioned

over the base, said bifurcated end portions engage the
wires held by said wire retaining members and make an

electrical junction with the wires and capture the wires

between the base and body, and said forked connecting
members extend from the base through said slotted

openings for making connection with a connection tab of

another module, and a bottom cover and a top cover for
enclosing the exposed forked connecting member and the

row of openings in a cap respectively, said bottom cover

and said cap having recesses along one side wall and an

adjacent surface for receiving a separation tool to

separate a bottom cover from a base or a top cover from a

cap, whereby a pair of modules connected 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 placing the covers onto the

cap of one module and the base of the other module.
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connector,

on the free end for nmaking a second eljed®EPLACEMEAT SiokhTed

tion.

‘ The second el ectrical connecting mem ber 90 as § | ated 1S 4 flemal e
tuning fork type connec- tor nenber. The contact}{ 37 g? at?o?% rfed with a
cut or Ushaped slot in the second | eg adjacent ‘end- o e |bijght
portion 88 for formng a second nmle 23 fenul e i 4 91 on the

second leg for making a third electrical connectyon to a cooperat

connecti ng
test probe.

menber 90 or to a cooperating contact

fce

ng
or to a

As |IIustrated the connecting neans 91 is a tab forned by a
U-shaped s/BHUGRABLE MADULAR |GPLICING CONNECTOR AND BRTIDGING ADAPTER

ABSTRACT OF THE DISCLOSURE

A multiple wire-splice module for splicing a
plurality of wires and for making a bridge connection
to a 710 connector module uses mult:.ple connector
segments. The module has an elongate base for
supporting the wires, which base will mate with an

elongate body' of insulative material having opposite

surfaces, and the body supports a plurality of
conductive contacts, -each with a slotted wire
receiving end portion, a second connecting member at
the other end and a third connection portion
intermediate the ends of the contact, the slotted
insulation displacing wire receiving end portion is
adapted to connect to a wire in the base when
assembled and the. second cqnnecting member and the
third connection .portion are accessibile at opposite
sides of the base and body for connection to other
modules. A bri{iging strip is adapted to connect the
module to another splice module like a 710 connector.

i
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corner of the bight portion and the second leg so the tab projects in a
direction opposite the direction of the connecting mﬂ&@h@;@by a
connection can be ‘nmade to a wire in a first plane pattdLAGEMENT EHEETDIight
por- tion 88, in a second plane spaced further from fRE BIGHt™portijon and
in a third plane adjacent the bight pergian, through| a4¢ 7049 dpgni ng
101 in the top of the body 26. ‘ 16;)% §
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The end portion or place 85 is positioned al ong
the insert 36 with the slot 86 between the | egs thereof
transversely to the ridge and allgned wi th the stand- of

36. The |nter

- 2

one side of the ridge of
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medi ate bi ght portion 88 of the contact is provided with an opening 89 to
"receive the button 76 of the projections 75 to posi ttof—the--cont-act- d3,7 The
90[.err] twist in the sec- ond | eg, positions the |e@sREALAChE:EDIREET i
nmenber 90 in a plane generally perpendicular to thefefi PoTET Un“'8‘5~ The
tuning fork type connecting nenber 90 gn.the end pojft ony - ggﬁt@él eg
positioned to depend fromthe projection 75 into ang fhrou open ng 80
in the insert. The tab 91 projects above the forked} efd~and-g=a-t-hi nx— bl ade
I'i ke menber disposed in a plane in angular relationship to the plane fof t he
| egs of the tuning fork T SR
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contact 90. A cap 39 is forned to fit over the insert
contacts 37 onto the insert and into the cap. The cap c
surface 95 and an opposite | ower sur- face 96, fornmed of
wal | nmenbers, ribs and | ocking .and aligning projection
FIGS. 17 and 18. Spaced walls 99 are sepmrated by ribs

are aligned transversely with through openings 101, int
project to afford . access to the tabs 91. Opposite the fribs 100 are
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whi ch support the side of the end portion 85 of the co
>stand-off 78 of the insert 36 and receive therebetween
base 25. One side wall 105 of the cap 39 extends al ong
contact. end portions 85 and the opposite side wall 10
adj acent the connecting nenber 90, exce® -t he connecti
substan- tially past the | ower edge of the wall 106 an
84 of insert 36 when the body 26 is assenbled. The ca
70 projecting fromthe surface 96 which are
t he edges of the

101\ | 76

N

91
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base 25. Recesses 71 are also formed al ong each of the f_surface 95
to receive the teeth 70 of another base 25 or of a coYeRERACENERTCAP -39}

has spaced recesses corresponding to the recesses 118 i{n 106: and
surface 95, in alternate fashion with notches 71, al ong th Ien_‘gth of‘t e
cap for receiving the separating tool- 6 Tthe bott om cofe GT 1996 '!

illustrated in FIGS. 20 and 21. This cover 110 is adapfe to be fittef
the |l ower side or surface of a base 25 to support the §ane in a fixture
assenbling wires in a base and to support the base whe '
to make the w r\ie‘ connge-
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tions with a body 26. The base has a generally snootH
and the inner or top surface as shown in FIGS 20 and
pockets. One set of
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‘contacts 37. This cover

mar gi nal
Addi ti onal
sur- face to receive a too

The top cover

surface of the body 26 such that

110 alo

12 pockets 114 are fornmed to receive the connecting nem bers 90 of the K
Is also provided with recesses 7

sides and surfaces to receive the teeth 70 of a

recesses 118 are forned in the cover
for separati®g the bottom coyje

29 is simlarly forned to provide a suppor
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when force is applied thereto the force is transferrefl
- evenly, and such force is not received by the project

slightly above the surface 95. The top cover 29 is prpvided with a
| ongi tudi nal groove 115 to provide a clearance slot fof tiheO&T 1998y bl

of the splicing fixture. FIG 22 illgstrates the usg

REPUADEMERP 307
0 h-ex1

1.6nd

pf two wire spli

nod- ules to join or splice pairs of wires fromtw cpables. The bottom

cover 110 supports a first base 25 in a fixture. Wres

22N
E

ade
ci ng

froma-first gg

l.e

are placed into the wire chan- nels 66 between the teeth 64 and arns 67.

The fixture is
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operated.to cut

and each con
one of the-
surface 95°
bet ween th

the wires. A body 26 is then placed over the first base 25

s in a channel 66. A second base 25

t 37 makes an insul ati on displ aci ng %ggﬁqmﬁ $Hmt fon with

dto.the

he cap 39 and wires fromthe second
th. The fixture i s agail0 oper- ated
dy menber 26, having a top cover 29

— -~

able are threaded
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the second set of wires and the fi
econd set of wires making a insulaty
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».it should be desirabl.e to separate the splice, thejc

R
"

P
of the wires by the contacting portion 90 of the second set of contacts

meking el ectrical contact with the tab 91 of the fi Sﬁ%@?‘@ﬁ@ﬁﬁﬁ'ﬂ T

.. separated be- tween the second base nenber 25 and the{first body 26/ Mhen
“this is done, the electrical junctions bdtween the i fesl AQCT 996cont act s
.in the plates 85 of the contacts 37 of either nodul ¢ B4 are not exposjed
which may allow a separation of the wire fromthe centact. Furtheriiorge, any
i nsul ati ve and encapsul ati ng grease placed in the connector to protect the
contacts at the wire junction
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reweins to protect the junction. The finished: sp&
gection in FIG 23,
illustration. Receesses, simlar to the recesse
formed in the front waII 106 of cap 39, adj acent riacesg
for separating the cap 39 fromh base 257 0r&" Cover*"2‘9- ’%gaum" Res
separation at the line 120 as illustrated in FIG 2 and FIG 23,

separation of the covers fr

except the wires are omtfe

GGABLE MODULAR SPLICING CO.NN cro
AND BRIDGING ADAPTER

BACKGROUND OF THE INVENTION

l. Field of the Invention

The present invention generally relates to a connec-
tor for multiple pairs of telecommunication wires, and
more pamcularly to pluggab]e connectors for terminat-
ing multiple ‘wire pairs and for connecting and discon-
nectmg the connectars without exposmg the wire-con-
tact junctions, and for tapping into existing modular
telephone cable splxces to prowde bridge transfer capa-
bilities without service interruption.

2. Descnptxon of the Prior Art

Modular splicing for multiwire cable is described in
U.S. Pat. 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 member. The body
member consists of upper and lower segments to cap-
- ture 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 over the upper
surface of the upper segment. A splicing module is
designed. to splice corresponding pairs of wires in two
cables. Additional connections to the spliced pairs can
be made by placmg another body member over the
upper segme' . To do this, the contacts of the next

segment make: another connection to the same wire in .

the upper segmem 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 the spring compression reserve, insulation dis-
;onnection, an 1DC, to the wire, and the
xtend from one surface of the segment,
: d?_'of the contact is folded to make fric-

,:of this patent. Pressmg the Two segments
hen causes the folded ends of the contacts to
spring past each other, locking the two segments to-
gether and provi

is the same as -*"s-dacnbed U.S. Pat. No. 3,945,705 is

directed to a si
a splicing corin
and reﬂected

i ar connector and is directed solely to
tor. This patent issued in March, 1976
vements in the size of" the connector.

» k..

or
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13, the nodule 34, does not expose the junctions of the wires with the
~contacts 37. Atop cover or a bottom

U.S. Pat. No. 3,772,635, issued Nov. 13, 1973, and
U.S. Pat. No. 3,858,158, issued Dec. 31, 1974, describe 2
splice connector with the added feature of an optional
bridge connector for tapping into the splice. The bridge
connector illustrated includes a double-ended slotted
metallic contact element, one end of which extends
through slots in the splicing module to make gripping
contact with the narrow waist of the contact of the
splicing module.

A further patent, U.S. Pat. No. 4,262,985, was issued
in 1981, which discloses the Bell Telephone Laborato-
ries 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 pres-
ent invention. Related patents include U.S. Pat. No.
3,858,158 (Devices for Making Electrical Connections;
Henn, et al.) issued in December, 1974 and U.S. Pat. No.
3,611,264,

U.S. Pat. No. 4,127,312 (Modular Connector for Con-
necting Groups of Wires) issued in November, 1978 and
U.S. Pat. No. 4,162,815 (Means for Cable Section and
Equipment Transfer Without Service Interruption)
issued in July, 1979. These patents disclose stackable
connectors having contacts which include a wire re-
ceiving slot and a receptacle portion. The contacts are
received in a body and extend between the faces thereof
permitting the body with the wires joined to the wire
receiving portions of the contacts to be mated at cither
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 insulation dis-
placcment This connector structure also requires ex-
posmg the wire contact junctions for sphcmg and plug-
ging on additional modules.

U.S. Pat. No. 4,285,563 (Cable Connector and Cap
Shoe Therefore), issued in August, 1981, discloses
equipment and methods which allow testing and work-
ing 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 whxle perform-
ing the bridge transfer function.
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cover can be renoved to expose the connection tabs 91 or the contacts 90,

srespectively,

to nake additional connections to the cabl es.

Renoval of the

top cover 29 of the upper body 26 exposes the tab 91 to permt even further
connections to be made as is necessary in work- ing bridge transfers from
one cable to a new cable with- out interrupting service. Havi ng di scl osed
the preferred enbodi nent of the invention, it is to be appreciated that
changes may be nmade tQemeisncially ovatlable psrneomrd ake inbldephei t or scope of
the invention as reSupadMare: bh%gaﬁﬁeml&dlcck@lﬁmy 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 pluggable contact is
twisted 90' to'afford contact with a lcg of another bifur-
cated U el‘cment adapted to receive another wire.
Again, the separation of the elements to disconnect any
of the spliced wires, leaves a set of wires and the junc-
tion withthe contact element exposed.

These prior art devices, if they provide a stackable
feature or a pluggable feature, when plugging to an-
other module with an additional set of wires, includes a
second connection to the same set of wires, or a connec-
tion to a leg of another contact element which is often
covered with the wire insulation displaced by the wire
connection: .In either event this requires exposing the
junction of: the wire and contact to make an additional
connection "_o-the wires. Further, when unplugging one
set of wires from another, to disconnect a module in a
stack, there is the need to expose the wire-contact Junc-
tions, devclopmg the opportumty for one or more junc-
tions to become lost and causing any encapsulating
grease to be dxsplaced from the junction. -

The present invention, together with the fact that the
connector modules are usable with a bridge adapr.cr to
bridge to an.existing splice module, provides an im-
proved sphcmg structure and one which is usable with
existing sphcmg fixtures.

SUMMARY OF THE INVENTION

The prcsent invention provides a multxple wxre-sphce
module for use in the telecommunications mdustzy to
splice many, pairs of wires. The module comprises an
elongate base, formed of an insulating polymeric mate-
rial, having’ pposxtc longitudinal sides and surfaces.
Slotted openings ¢éxtend through the base between the
; side and w1re rctauung members are

of msulanv:@ atenal having opposue surfaca mates
with the base! The body supports a plurality of conduc-
tive contacts..Each contact has a bifurcated wire receiv-
ing end portion and a second’ connecting member at the
other end for. makmg an electrical connection to an-
other connecting member. A third connection member
is formed intermediate the ends of the contact. The
body has an.access opening affording access to the third
connection member from one surface and the opposite
surface is directed-toward the base with:the bifurcated
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end portion positioned to engage a wire ift the base. The
second connecting member is directed to extend
through the slotted opening in the base to coannect with
another coanection member when the base and body
are assembled.

The wire splice module is adapted for use as a splicing
module by having a plurality of the modules connected
together. It is also usable 10 make a bridging connection
to a completed splice, by adding a bridging strip
adapted for connection to another splice, e.g. a 710
connector. This bridging connection is afforded by a
bridging. strip having a p!urahty of bridging contacts
each with a forked connecting member posmoned ina
plane parallel to the length of a bridging strip, and a
connecting tab posrtzoned in a plane parallcl to the
length of the bridging strip. The bndgmg strip com-
prises a first elongated support strip having means for
accommodating a plurality of spaced bridging contacts
and a mounting strip adapted to mate with the support
strip for héldmg the bridging contacts in place with the
forked connecting members extending from one side
thereof and with the connecting tabs positioned in slot-
ted openmgs formed on the opposite side thereof.

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

BRIEF DESCRIPT ION OF THE DRAWING

The present invention will be further described here-
inafter with’ reference to the accompanying drawing
wherein: -

FIG. 1is.a perspective view of a 710 connector and a
bridging connector according to the present invention;

FIG. 2 is a transverse sectional view of a bridging
connector according to the present invention and a
partial transverse sectional view of a 710 connector
showing the wires in the 710 connector and wires in the
bridge connector of the present invention;

FIG. 3 is a front elevation of a bridging element;

FIG.4isa sxde view of the bridging element of FIG.
3;

FIG. 5 is.a: fragmentary top view of a support stnp
and FIG. 6 is a sectional view of the support strip of
FIG. §;

FIG.7is a fragmcntary top view of a mounting stnp
and FIG. 8 is a cross-sectional view of the mounting
stnp which, with the bndgmg elements and support

strip, form thc bridging strip of the bridging connector
of FIGS. 2 and 9.

FIG. 9 is a‘transverse sectional view of the wire-splic-
ing module and bndgmg connector strip of the present|
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1. Amultiple wire-splice nodul e conprising an el ongat e base
formed of an insulating polyneric mat eri al havi ng opposite
| ongi tudi nal sides and opposite surfaces, with slotted

openi ngs ext endi ng
al ong one

. t hrou sai d base between said surfaces
side and wire retaining nmenbers positioned al ong

one surface adjacent the .opposite side form ng channel s for

receiving the wres,
havi ng oppo-

REPLACEMENT SHEET
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i i eri al
mvcnnon, an el ongate body of insulative mat

FIG. 10 s a top view of a base for receiving the wires
and FI_G 11 is a cross sectional view of the base of FIG.
10;

FIG. 12 is a fragmentary top view of an insert and
FIG. 13 is a cross sectional view of the insert taken
along lme 13—13 of FIG. 12;

FIG. 14 is a front elevational view of a contact;

FIG. 15 is a perspective view of a contacy;

FIG: 16 is a side elevational view of a contact;

F1G:: 17 is a fragmentary bottom view of a cap and
FIG.: 18 is a cross-sectional view of the cap of FIG. 17;

FIG.:19 is an cross sectional view of the insert,
contacts and cap joined together to form the contact
asscmbly or body;

FIG. 20 is a fragmentary bottom view of a bottom
cover for the body and FIG. 21 is a sectional view of
the bottom cover of FIG. 20;

FIG. 22 is an exploded cross-sectional view of the
splice connector components, 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

FIG.23 is a transverse sectional view of the compo-
nents of FIG. 22 assembled, but without the wires in
place, to-illustrate the interconnection of the contact
mcmbers

DESCRIPTION OF THE PRESENTLY
“PREFERRED EMBODIMENTS

The muln-paxr wire splicing system of this invention
will now be described in greater detail with reference to
the accompanying drawing wherein like reference nu-
merals refer to like parts throughout the several views.
The prsem invention provides a splicing system which
has, as unique features, a pluggable connector compris-
ing a body ‘with contact elements and a base, between
which wires are positioned and connected and the mod-
uleis then pluggable and unpluggable: ‘without exposmg
the wire junctions again. Further, the contacts are in a
single row.and may be pluggable to another module at
either the top or bottom surface of the module. An
adapter or bridging strip is used to make it compatible
with other: existing splice modules, e:g. the illustrated
bridging: stnp is compatible with the 710 connector.
The wire splicing system of the present invention
& lurality of components, several of which
are formcd_of a plurality of molded and stamped parts.
The molded parts are formed of an clectncally insulat-
ing polymenc material. The stamped parts, the contacts
or connector elements are formed from a copper alloy




site surface, said body conprising an el ongate insert having

~a ridge extending the length of said insert. and a
“plurality of openings positioned al ong the length of the
i nsert and extendi ng there- t hr ough. a
plurality of conductive contacts, saigd contacts being

supported on said ridge of said insert, each said cont act
having a bifurcated wire receiving end ' portion positioned

al ong a side of samdteriaflgsmchi 4shphosphor bronze. The bisic sbaipobet ween the | egs
t hereof extendi ng #emnsf the splice module 34 coupyrized ¥ bae 25l 41 dge, a second
connecting menber body 26. The bridging connector 35:.comprises a base

25, abody 26, a bndgmg strip 28, and a .top cover 29, A

bottom cover 110 is prowdcd to protect the contact

elements when making wire connections to a body 26

and to enclose the elements when making a multiwire

splice. Combinations of these components, and often

duplicates of some parts are used to perform bndgc

transfers without. interrupting service. The basic wire

sphcc module 34 permits stacking, sphcmg or conaect-

ing multiple wires from two or more different cables

together, or connecting the wires of one module to the

bridging strip 28, to define a pluggable bridge connec-

tor 35 for making a bridge connection to a 710 connec-

tor.

The system of the present invention affords the use of

éxisting wire connecting and splicing fixtures used for

the 710 splice modules. Cover 29 is used to protect the

body 26 from the cutting blades of the splicing fixture.

Cover 110 is used to support the base 25 in the splicing

fixture.

Referring again fo the drawing, FIG. 1 illustrates a

710 connector 32 which is formed to connect wire pairs

from a pair of cables as is disclosed in U.S. Pat. No.

4,262,985. The 710 connector has a bridging rail at 33

which comprises spaced ribs and a ‘plurality of slots

which form access ports in the side of the connector 32

to the contacts joining pairs of wires, see FIG. 2. The

present invention provides a pluggable ‘bridge coanec-

tor as indicated at 35 which serves to access the wires in

the connector 32 to perform a bridge connection which

can be transferred without interrupting service to the

customers on the lines connected through the pluggable

bndgc connector. The bridge connector:35 is indicated

in contacting relationship with the 7 in

FIG. 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 35 compnscs a. bndgmg stnp
.28, a base 25, and a body 26. As illustrated i
top cover 29 is positioned abave the body 26.

A splicing module 34 comprises the elongatc base 25

d body 26, which body 26 comprises an elongate
09 SEP 1997 sert 36, a plurality of contacts 37 and a cap 3
y 26, as a unit can be placed on the s of a 25 pair
l ble which have been placed in the base'25 and cut by
the fixture, to make connection thcrcthh and the wires

and body 34 are adapted to be plugged to dnother splic-
ing module 34 or to a bndgmg strip 28 ‘The bndgmg




at the other end of each contact being positioned ep-the
pther side of said ridge and extending BEF'@G@HEW%EET
openings in said insert and beyond the $1de of the Tmsert
opposite the ridge, and a third conneftfo '

i nternedi ate the ends of the 7 cont act anqu)%w 57 a
cap positioned over said insert, said cap having side I'ls
and a top wall, the inner surface of the top - wal | form'ng

means to capture t Herip @R cqmuprissea plurality of contact elemgagn ™ W Tap—amt—sar d

i nsert,

showa in BIGEr 2andat which comariseng pdwggadt ti on bei ng
blade element or connecting tab 41 at one end an inter-

mediate support portion, including flanges, 42, and a
connecting portion 43, which is in the form of a bifur-
cated 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 F1G. 3. The contact element 40 is-
supported by a support member 44, illustrated in FIGS.
5 and 6, which has a first surface 45 formed with oblong
recesses 46 and circular recesses 47, of no function ex-
cept 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
43 have a wide portion and a stepped portion of nar-
rower width extending toward one side in the upper
surface. A shoulder formed at the transition therebe-
tween, locates the tab 41 of the contact element 40, and
a seat portion 49 thereof supports the intermediate por-
tion 42 of the contact element 40. A contact 44 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 op-
posite surface of the support member, are generally
circular recesses 52. The projections 5¢ 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
bridge rail 33. The support member 44 is also formed
with recesses 118, in the surface 45 between the recesses
71, for recewmg the prongs of a tool used to separate
the bridging strip 28 from a base mcmber 25.

The lockmg strip 55 is illustrated in. F1GS. 7 and 8

~ and comprises a surface 56 which is posmoned gener-

ally parallel to the major surface 45 of the support mem-
ber 44, along one edge of which is formed a.ltemately,

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 prO_)CCthn 59, anothcr recess 57,
etc. along the side of the strip 55. Along the same side
and below each recess 57 are plugs 60 which are gener-
ally cylindrical to enter and engage the cu‘cular recesses



adapted to connect to a said wire in a channel ¢f CLEE sai d base
and sai d second connecting nenber and REPLAC%%WT T %onnection
portion being accessible at oppgsijt e surfaces o] he base
and body, when said _ - base and body |arggasprRn®ded th a wre
junction being forned & her ebet waen. A
multiple wire-splice nodule according to claim 1 Wher ei n sai d
base and said body are formed with inter- | ocki_n and

recesses al ong the |¥&het thetsvppedimgmber 4. Thus the W&mtﬂ@ hol di ng t he

base and body toget hean segve to-lock the coptachetsments

and wires secure.

in the slots 48 with the tabs 41 theréof located ag:uns!
the shoulderin 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 projec-
tions 59, allow access to the tabs 41. The wide portion
of the contacts 40 forming the bifurcated connecting
pomon 43 extend from the opposite: surface of the lock-
ing strip-‘55; from between adjacent plugs 60 and be-
yond, 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 FIG. 2. Locking strip 55 is also
provided thh nibs 53 on the side surface opposite the
plugs 60: The nibs 53 on the-sides of the bridging strip
28 engagc a‘catch or Opemngs in the 710 comnector
bndge rails 33, as shown in FIG. 2, to hold the bridging
strip in place. The locking strip 55 is formed with reces-

ses 119, see FIG. 1 and FIG. 7, which are positioned to
receive a separating tool for separating a bridging strip
28 from a.710 connector bridging fail 33. Thus, the
recesses 118 in the support member 44 aid in the separa-
tionof a ba_seifrom the bridging stnp 28 and the recesses
e locking strip 55 aid in the separation of the
bridging strip.28 from the 710 module bridging rails 33,

by the placmg of a separation tool i in the recesses and

forcing one component in one dxrectlon and the other

component in"the opposite direction. in alternate holes
along the length of the bndgmg strip 28.

FIG. 9 illustrates a cross-section of a bridge connec-
tor 35, which’is adapted to connect. a pluralxty of wu'e
pairs with th

11 and comp_ ses 2 plurahty of tranSvefse opemngs 62,
extendm.g__between the major surfaccs of the base, and a

juaqasdenof the contacts

along the surface adJaccnt the other longxtudmal edge -

of the base ‘The retaining members comprise a plurality
of spaced. teéth 64 which rise vertically from the sur-
' eeth 64 have a radiused. top and the
vea pomted top Each toorh is set back

further dcﬁn 'th:'_'_ wire channels 66 hich are ahgned
ngs 62. With no wire in the channels, the




3. Amultiple wire-splice nodule according to cla : T SHEE™erein
.said base and said body are formed with inter- ' I%E%LACEMEN\QkﬁHg tieeth and

recesses along the length thereof for befmanent |y hal dy ng t he
base and body together to mai ntai n the|j in@9 GERIWhe| chnt act s
and wires secure. 9 :

stant 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 area
between the channels 66. There is also movement of the
arms 67 toward each other above the wire in the chan-
nel. Also the teeth 64 have side portions that are de-
flected upon entry of a wire in the channel such that a
wire is retained from axial as well as lateral displace-
ment. The surface of the base 25 is deeply grooved
between the teeth 64 and the arms 67, transversely of
the channels 66, except for narrow wire supporting ribs
63 extending along the center of each channel 66 to
support the wires. The grooves 69 are formed to receive
the bifurcated wire receiving contacts to be hereinafter
described. The bottom surface of the base 25 has a plu-
rality 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 project-
-ing outward from the teeth 64, to permanently lock the
body 26 and base 25 together. o
The base 25, in one embodiment, may be provided
with notches 73, as illustrated in FI1G. 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 intro-
duced 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 insulat-
ing material. L _
The body 26 comprises the insert 36, shown in FIGS.:
12 and 13, a plurality of contacts 37, and‘a cap 39 assem-
bled as will be hereinafter explained. The insert 36 af-
fords means for supporting the contacts during assem-
bly and thereafter against the forces occurring during
connection and disconnection. The insert 36 is an elon-
gate 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, aslot
" 77 on one side and a stand-off projection 78 on the



15 4. Amltiple wire-splice nodule accordi ng.to cla-mi-whefein said
cap is formed with a plurality of openings arr g:g:dLA(r;Emﬁﬂoﬁ),ﬂ il t;h t he
openi ngs positioned to receive a said second cohneet+ng-TeMeET” 1ofy a second
wire-splice nodule to interconnect with said thyr m%%ﬂ r‘g,e%twort |dort|on

5. Amultiple wire splice nodul e accdlrmllngtoca SE
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opposite side. The slots 77 communicate with narrower
sidc-by-side openings 80 which extend through the
insert 36. The slots 77 are defined by spaced walls 81
and 82, one of which is formed with a latchmg tooth 83,
at patterned intervals. The narrower openings 80 are
formed in depending projections 84 which are adapted
10 be 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 the contact 37 are posmoned on opposite
sides of the ridge. As illustrated in FIGS. 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 siot 86 for
affording insulation displacing spring reserve electrical
connection with a wire. The narrow edges defining the
slot 86 are generally parallel and the plate 85 includes
smoothly divcrging terminal portions defining a wire-
accepting Opcmng The second leg of the U-shaped
contact 37 is formed with a twist to dispose the free end
thereof in a plane generally pcrpendxcular 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 the free end for making a second electri-
cal connection. The second electrical connecting mem-
ber 90 as illustrated is a female tuning fork type connec-
tor member. The contact 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 sccond leg for making a
third electrical connection to a cooperating connecting
member 90 or t0 a cooperating contact on a test device
or to a test probe. As illustrated, the connectmg means
91 is a tab formed by a U-shaped slot being cut in the
corner of the bight portion and the second leg so the tab
projects in a direction oppaosite the dxrccuon of the
connecting means 90. Thereby, a connéction can be
made to a wire in a first plane parallel o the bight por-
tion 88, in a second plane spaced further from the bight
portion and in a third planc adjacent thc:-blght portion,
through a clearance opening 101 in thc top of the body
2 6 _ -

5

|
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wherein said nodul e conprises bridging nmeans for C |o th the
contacts of a 710 connector having bridging slots: &eqaﬁﬁ of to
make con- nection with the contacts of a said 710 sal d ri{ dgi ng

means including a bridging strip having oppo- sitell qngitudi-rad—sotf fces
and a plurality of bridging contacts &ach with a f rked connectlng nmber

posi- tioned in aplanﬁ paraIIeI to the length t mg strip, and a

connecting tab positio THORRF BQF%FF& P?%”‘P’l'@ Flé’lﬁét‘ﬁ’lcof said strip,

and said bridging st r‘!dp‘- é ﬁe%sémqwfé%ﬂ’g‘hdﬁés@&”%'évﬁ afford access
to said tabs the legs thereof extending transversely to the ridge and

aligned with the stand-off 78 of the insert 36. The inter-
mediate bight pomon 88 of the contact is provided with
an opening 89 to receive the button 76 of the propcdons
75 to position the contact 37. The 90° twist in the sec-
ond leg, positions the legs of the connectmg member 90
ina plane gencrally perpendicular to the end pornon 8s.

The tuning fork type connecting member 90 in the
end pomon of the leg is positioned to depend from the
pro_\ecnon 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
relanonsh:p to the plane of the 1egs 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 sur-
face 96, formed of numerous spaccd wall members, ribs
and lock.mg and aligning projections, as illustrated in
FIGS. 17'and 18. Spaced walls 99 are separated by ribs
100. 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 supporung and’ 1ock1ng prOJecuons 104
which support the side of the end portion 85 of the
contact 37 opposite the stand-off 78 of the insert 36 and
receive therebetween the teeth 64 of the base 25. One -
side wan ‘105 of the cap 39 extends along the wire re-
ceiving contact end portions 85 and the opposxtc side
wall 106 _ls‘:posmoned adjacent the connecting member
90, except the connecting members 90 extend substan-
tially past | ‘the lower edge of the wall: 106 and the projec-
tions 84 oﬂmSert 36 when the body 26 is assembled. The

- surface 95
the lcngth




and having said forked connecting nenbers extendiinggbr StBMNNE B‘Mpdm]
surface. 6. Amltiple wire-splice nodul e accordi 5w
said bridging strip conprises a first el ongated support gﬁal 9za i r
for acconmmodati ng said bridging contacts and a noun |Q§ @ da pt
mate with said support strip for holdiBg said brifging contacts in

te
erein

g means
ed to

n {pl ace
of and

with said forked connecting nenbers extending froim one surface t her

with said con- nectin tabs positioned in_said opeénipgs—Ferredomrt
opposite surface t h 114 are formed to receive the connectmg y mem-
bers 90 of the countacts 37. This cover is also provided

with recesses 71 along the marginal sides and surfaces to
receive the teeth 70 of a base 25. Additional recesses 118
are formed in the cover 110 along a side and inner sur-
face to receive 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 of the body 26 such that
when force is applied thereto the force is transferred to
the cap 39 evenly and such force is not received by the -
projections which extend slightly above the surface 95. -
The top cover 29 is provided with a longitudinal groove
115 10 provide a clearance slot for the cutting blade of
the splicing fixture.

FIG. 22 illustrates the use of two wire splicing mod-
ules to join or splice pairs of wires from two cables. The
bottom cover 110 supports a first base 25 in a fixture.
Wires from a first cable are placed into the wire chan-
nels 66 between the teeth 64 and arms 67. The fixture is
operated to cut the wires. A body 26 is then placed over
the first base 25 and each contact 37 makes an insulation
displacing electrical 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 oper-
ated to cut the wire ends. Now a second body member-
26, having a top cover 29 thereabove, is posmoned over
the second set of wires and the fixture closes the second
body onto the second set of wires rn_ak___mg a msulanon
displacing 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 with the tab 91
of the first set of contacts. If it should’ be desirable to
separate the splice, the components are___separatcd be-
tween the second base member 25 and the first body 26.
When this is done, the electrical Juncnons between the
wires and the contacts in the plates 85 of the contacts 37
of either module 34 are not exposed Wthh may allow a
separation of the wire from the contact ‘Furthermore,
any insulative and encapsulating grease: placed in the
connector to protect the contacts at the ‘wire Junctxon
remains to protect the junction. The finished sphce is
illustrated in section in FIG. 23, exccpt ‘the wires are
omitted for purposes of illustration. Recesses, similar to
the recesses 118 in FIGS. 5 and 20, are formed in the
front wall 106 of cap 39 adjacent the surface 95 to ac-
cept a tool for scparatmg the cap 39 from'a base 25or a_
cover 29. Again, separation at the line’ 120 as illustrated
in FIG. 2 and FIG. 23, or scparanon of the covers from

ne
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7. AAmultiple wire-splice nodule conprising: an e
an insulating polyneric mat eri al havi ng oppositell —todinar si fes
with a row of slotted openings extending through ong

one side and wire retaining nenbers

wi t h channel s formed t herebet ween1Bor
channels for retaining the wires being aligned with

openi ngs positioned al ong the opposite
having a plurality of side-by-side

positioned al
receiving t

si de,

a

the slotted

Fosseim o1

dge

e+ unuai. tTTSEert

the module 34, does not expose the junctions of the
wires with the contacts 37. A top cover or a bottom
cover 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 permxt even
further connections to be made as is necessary in work-
ing bridge transfers from one ca.ble to a new cable with-
out 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.



openi ngs extending therethrough and neans defin-
H\itat% gﬁ_ﬁp

.supporting contacts, said ridge ex- tending th g;angﬂ sert

al ong one side thereof, a plurality of contagt ported on ai d

ri dge of_said insert+-—each said contact havingla biég § pqgg’h\n e
receiving end portion positioned al olg one side of 1d ridge W tih the
sl ot betmm‘ﬂ‘“ Uu her eof extendi ng transye sard rijdge,
and a fo ng menber gmsoned on theé other side sai d
ri dge and * ext endi ng through sai d oé@ﬁr ngs in

1. A multiple wire-splice module comprising

an elongate base formed of an insulating polymeric
material having opposite longltudmal sides and
opposite surfaces, with slotted openings extending
through said base between said surfaces along one
side and wire retaining members positioned along
one surface adjacent the opposite side forming
channels for receiving the wires,

an elongate body of insulative material having oppo-
site surface, said body comprising

an elongate insert having a ridge extending the length
of said insert. and a plurahty of openings positioned
along the'length of the insert and extending there-
through,

a plurality of conductive contacts, said contacts being
supported on said ridge of said insert, each said
contact having a bifurcated wire receiving end
portion positioned along a side of said ridge with
the slot between the legs thereof extending trans-
versely to said ridge, a second connecting member
at the other end of each contact being positioned
on the other side of said ridge and extending
through a said openings in said insert and beyond
the side of the insert opposite the ridge, and a third
connection portion 1n|:ermed1ate the ends of the
contact, 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 capture the contacts be-
tween the cap and said msen,

saxd bifurcated wire receiving end portion bemg
adapted to connect to a said wire in a channel of
said base and said sccond connecung member and
said third connection portion ‘being accessible at
opposite surfaces of the base and body, when said
base and body are assembled w:th a wire junction
being formed therebetween.

2. A multiple wire-splice module according to claim 1
wherein said base and said body are formed with inter-
locking teeth and recesses along the length thereof for
permanently holdmg the base and body togethcr to

- maintain the junction of the contacts‘and wires secure.
: 3. A multiple wire-splice module accordmg to claim 1
wherein said base and said body are formed with inter-
locking teeth and recesses along the length thereof for
permanently holding the base and body together to
maintain the junction of the contacts and wires secure.
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4. A multiple wu-e-sphce module accordmg to claim 1
wherein said cap is formed with a plurallty of openings
arr:mged in a row, with the openings positioned to
receive a said second connecting member of a second
wire-splice module to interconnect with said third con-
nection portion.

5. A multiple wire splice module accordmg toclaim1
wherein said module comprises bridging means for
making connection with the contacts of a 710 connector
having bridging slots in one side thereof to make con-

' nection with the contacts of a said ‘710.connector, said
bndgmg means including a bndgmg strip having oppo-
site longitudinal surfaces and a- plurahty of bndgmg
contacts each with a forked connecting member posi-
tioned in a plane parallel to the length of the bridging
strip, and a connecting tab positioned in a plane parallel
to the length of said strip, and said bridging strip having
openings along one surface to afford access to said tabs
and having said forked connecting members extending
from the opposite surface.

‘6. A multiple wire-splice module according toclaim §
wherein said bridging strip comprises a first elongated
support strip having means for accommodating said
bridging contacts and a2 mounting strip adapted to mate
with said support strip for holdmg said bridging
contacts in place with said forked connecting members
extending from one surface thereof and with said con-
nccnng tabs positioned in said opemngs formed on the
opposite surface thereof.

7. A multiple wire-splice module’ compnsmg

an elongate base formed of an insulating polymeric
material having opposxtc longitudinal sides with a
row of slotted openings eﬂendmg through said
base along one side and wire retaining members
positioned along the opposite’ edge with channels
formed therebetween for receiving the wires, said
channels for retaining the wires being aligned with
the slotted openings posmoned along the opposite
side, .

an elongatc insert having a pluralx - of sxde-by-SIde
openings extending therethrough:and means defin-
ing a ridge for supporting contacts, said ridge ex-
tending the length of saxd mse’ along one side
thereof, L

a plurality of contacts supported on saxd_ndgc of said
insert, each said contact havmg, furcated wire
receiving end portion positione ng one side of
said ridge with the slot between the: legs thereof
extending transversely to said ndge, and a forked
connecting member positioned on.the other side of
said ridge and extending through sa'd opemngs in




sai d mseft—and -‘beyond-the side of the insert oppo- EE‘ FM«E\”T

ed over said ridge and having side fpalls and a t

mll E'ﬂ' '[ll one side of the cap extehd| n®RISERyIMAd

par aI | el
opposi te side
openi ngs, and the inner surface of the top wall capturing the
contacts on ridge of sahid infehhd beyWhEkiDYyidelttht lisseinsppd-, contacts and
cap assenbly

end portions of the confagts and the
wal I be| ng positionkdl parallel to the side-by-side

Op

i s peRethonddeomry the base, ‘said bifurcated end
a cap positioned over said ridge and ‘having side walls
and a top wall, the side wall along one side of the
cap extending along and parallel -to the bifurcated
end portions of the contacts and the opposite side
wall being posmoned parallel to the side-by-side
openings, and the inner surface of the top wall
capturing the contacts on ridge of said insert,
whereby when the insert, contacts and cap assembly
is positioned over the base, said bifurcated end
portions engage the wires held by said wire retain-
ing members and make an electfical connection
with the wires and capture the wires between the
base and wire assembly, and said forked connecting
members extend from the base through said row of
Opcmngs to make connection wnh another con-
necting member.
8. A multiple wire-splice module accordmg to claim 8
wherein said module comprises means for making con-
nection with the contacts of a 710 connector through
the bndgmg slots thereof, said means including a bridg-
mg strip having opposite longitudinal surfaces and hav-
ing a plurality of bridging contacts each with a forked
connecting member posmoned in a plane parallel to the -
length of the bridging strip, and a connecting tab posi-
tioned in a plane parallel to the length of said strip, said
bridging strip comprising a first elongated support strip
having means for accommodatmg a plurahty of spaced
bridging contacts and a mountmg strip adapted to mate
with said support strip for holding said bridging
contacts in place with said forked connecting members
cxtendxng from one surface thereof and with said con-
necting tabs positionied in slotted openmgs formcd on
the opposite surface thereof. e
9. A multiple wire-splice module a 'ordmg to claim 7
-wherein said cap has a row of openings formed in the
top wall and positioned along said oppdsite side wall of
said cap, saJd plurality of contacts are each formed with
a connection tab extending in a pla e in angular rela- .
tionship to the plane of said forked connectmg members
of said contacts, said connection tab i
.said row of . openings in said cap.

10. A multiple wxre—sphcc module;
9 wherein said row of Openmgs in sa
to receive a forked connecting me
wire-splice module.

'11. A multiple wire-splice conn
plurality of splice modules, each comp smg

an elongate base formed of an insulating polymeric

~ material having OppOSIte longitudin

row of‘ slotted opcmngs extend ng through said




portions enghqrePlACENEY 8 hal d by said wi re_retain- _____ing menbers and
make an el ecyr ' with the wires and capture the wires
| e s o TR
menber s extendif rom e baselt hr ough said ror’___ ws to make
connection wit h.z . negyi ng menber® “8.* ASmuktiple

W re-splice claim8 wherein said nodul e conpri ses neans

for making co ﬂgné R COaM 3sw9f,m],;,Q calmeesor through the
bridging slots thereofpom,gdngggg th@ nglﬁg__ "é)

DliOchannels
formed therebetween for receiving the wires, said
channels for rer.:umng the wires being aligned with
the slotted openings posmoncd along the opposite
side,

an elongate insert having a plurahty of side-by-side
openmgs extending thercthrough and means defin-
ing a ridge for supporting contacts, said ridge ex-
tending the length of said insert along one side
thereof, '

a plurality of contacts supported on said ridge of said
insert, each said contact havinga bifurcated wire
receiving end portion having a slot formed by nar-
row edges of two legs and being positioned along
one side of said ridge with the slot defined by said
edges extending transversely to said ridge, and a
forked connecting member positioned on the other
side of said ndge and extending through said open-
ings in said insert and beyond the side of the insert

_ opposite the ridge, and a connection tab extending
in a plane in angular relationship to the plane of
said forked connecting members of said contacts,

a cap positioned over said ridge and havmg side walls

© and a top wall, a row of openmgs in the top wall
allowing access to said connection. tabs, the side
wall along one side of the cap extendi

‘parallel to the bifurcated en
contacts and the opposite sid :
tioned parallel to the side-by-side. ___,_pemngs, and the
inner surface of the top wall capturmg the contacts
on the ridge of said insert, '

whereby when the insert, contacts 2 d cap assembly

j_wu'e retam-
1 connect:on

exposed forked connecting membe
openings in a cap rspectxvely, :
and said cap having recesses along ¢
and an adjacent surface for receiying
tool to separate a bottom cover t‘rom
cover from a-cap,

- -whereby a pair of modules connect



ing strip having opposite |ongitudinal surfaces an AP pHRbfalii ty of
bri dgl ng contacts each with a forked connecting ne L1+eﬁetf’l nia
pl ane"paralTel to the |length of the bridging strip.
posi - parallel to the length of shi
strip JM“M‘IMMﬂM ‘el ongat ed supBort strip hayi
acconmodat itngta Pl utality of spaced bridgi ng contacts
adapted to mate with said support strip for holding sald Ldgt At act s
in place with said forked connecting nenbers extending fromone surface
thereof and with sai daﬁﬁiﬁ'ofcablescan be spliced together by connect-

ing the connecting members of one module to the

connection tabs of the other modulé and placing

the covers onto the cap of one modulc and the base

of the other module.




necting tabs positioned in slotted openings for

t her eof . 9. Amultiple wire-splice nodul e accoridi
said. cap has a row of openings formed in the top
sai d opposite side wall of said cap, said plurali:

connection tabs being disposed in said row of openy . 10. A
multiple wire-splice nodule according to claim

ABSTRACT

A multiple wire-splice module for splicing a plurality of wires and making a
bridge connection to a 710 connector module uses multiple connector segments.
The module has an elongate base for supporting the wires, which base will mate
with an elongate body of insulative material having opposite surfaces, and the
body supports a plurality -of conductive contacts, each with a slotted wire
receiving end portion, a second connecting member at the other end and a third
connection portion intermediate the ends of the contact, the slotted insulation
displacing wire receiving end portion is adapted to connect to a wire in the base
when assembled and the second connecting member and the third connection
portion are accessible at opposite sides of the base and body for connection to
other modules. A bridging strip is adapted to connect the module to another

splice module like a 710 connector.

FIGURE 19



9 wherein said row of openi ngs in

said cap are adap
connecting nmenber of a second w re-splice nodul e.

Wi re-splice connector conprising a plurality of splic
conpri si ng: an el ongate base formed of an insul at

mat eri al havi ng opposite | ongitudinal

openi ngs extendi ng through said
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the slotted openlngs positioned along the opposite

tprgat e

insert having a plurality of side-by-side openi ngs eiﬁ@hﬁﬁﬂ@“&herethrough

and neans defi n- ing a ridge for supporting contactls,[Ssaid ridge ex-
tending the length of said insert along one side th reoQ rpl plity of
contacts supported on said ridge of said I nsert, eagh}said contact thavi ng
a bifurcated wre recei ving end portion having a sl

row edges of two | egs and bei ng positioned al ong
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one Side of said ridge with the slot defined by said

, forked connectin
side of said ridge and extendi ng through
said insert and beyond the side of the insert
connection tab extendi ng

transversely to said ridge,
t he ot her

in a plane &n angul ar rel
said forked connecting nenbers of said contacts,
said ridge and having side walls

and a top wall,
top wall

all owi ng access to said connection tabs,
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wal | al ong one side of the cap extending al ong and
bi furcated end portions of the contacts and t he of

parallel to the

PREPLICEMENT SKIET §

bei ng posi - tioned parallel to the side-by-side openi 1 pner
surface of the top wall capturing the contacts on tHe |r;8 e g&
I nsert, whereby when the insert, conta®ds and cap ass€g ;ﬁﬁitlomed
over the base, said bifurcated end portions engage t res held aid
wire retain- i ng nenbers and make an el ectrical connection with the
wires and capture the wires bet)%en t he 7 34
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base and i nsert, contacts,

menbers extending from

adapted to make connection with another connec-
cover and a top cover for enclosing the exposed

and cap assenbly, and
t he base through said sl

[ AEFLARIERT, gRnep L no-

i dn tab, and. ajbpttom

of kd39 SEMAWT ny menber

and the row of openings in a cap respectively, s&i d bottomcover and
said cap having recesses al ong one side wall and]an adjacent surtfafe for
receiving a separation tool to separate a bottom or a
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covef froma cap, whereby a pair of nodul es connect—@d—-{»eﬁ{-he*wres of
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a,pafF of cables can be spliced together by connect- in

placing the covers onto the cap of one nodu

nmenbers of one nodule to the connection tabs of the othpr HE@:: €
e and t he bas@ﬂﬁé ot her

nodul e.
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