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@ Eiectrical multiphase branch connector.

@ An electrical multiphase branch connector in which the
contact element 21 has an elongated contact edge 23 is
forcibly inserted in a guide 25 and cuts essentially tangential-
ly through the insulation on the conductors and into the
conductors to electrically interconnect the conductor cores.
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ELECTRICAL MULTIPHASE BRANCH CONNECTOR

Technical Field

The inveniion relates to an electrical multi-

phase branch connector.

Background Art

Prior art branch connectors include that of
German Offenlegungsschrift 2,612,291, that has a contact
element in a pair o# clamping bodies which has toothed
edges that project »nto conductor receiving recesses in
the bodies so that upon assembly of the clamping bodies,
the conductors in the recesses will become engaged by
the teeth. By pressing tdgether the clamping bodies,
the teeth then can be driven through the conductor insula-
tions essentially simultaneously and essentially radially
with respect to the conductors and brought into electrical
contact with the conductor cores. A similar design is
disclosed in German patent letter 1,924,964.

The mode of operation found in the prior art
braﬁch connectors, with an essentially simultaneous radial
penetration of the insulations of the main and branch
conductors, requires very high forces for the establish-
ment of the connection. This not only is inconvenient
but also makes it difficult to determine during the clamp-
ing process when the clamping bodies have been sufficient-
ly moved towards each other to ensure a sufficiently high
contact force without a permanent deformation of the tooth-
ed edges.

With the branch connectors of German Auslege-
schrift 1,223,009 and German Auslegeschrift 2,062,304,

a contact edge for the penetration of the conductor insula-
tion is provided only for the main conductor, so that

in use the branch conductor has to be prestripped. While
in this way the forces to be applied during assembly are
reduced, and the clamping is directly limited by the strip-
ped branch conductor, the prestripping of the branch con-
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ductor is cumbersome and time consuming and requires care.
The same is also true for the simpler prior art branch
connect-ors in whick tooth-like edges for the penetration
of the insulation are provided only for the main conductor,
and the branch conductor must be prestripped, and clamp-
ed and contacted by means of a screw clamp or the like

and in German Auslegeschrift 2,335,654, German Offenle-
gungsschrift 2,251,214, German Offenlegungsschrift
2,444,440 and German Auslegeschrift 1,790,050.

Disclosure of Invention

The present invention prov.des a branch connector
of simple construction which can be conveniently and in
a 1eliable manner applied to non-prestripped main and
branch conductors.

In the branch connector according to the inven-
tion, the contact edge is not essentially radially pierced
into the conductors but cuts like a knife essentially
tangentially into the conductor. It has been found that
this will require only a small force compared to the prior
art branch connectors employing radial piercing. This

force can be conveniently provided by means of simple

tools, for example a hammer or a simple inserting device.

Since the contact edge is moved tangentially across the
conductors, there is no such problem as how to determine

a limit for a piercing movement. In addition, the diameter
of the branch connector can be smaller, as compared to
branch connectors having contact elements piercing radially
into the conductors. In the branch connector according

to the invention, the contact force is derived from the
resilient displacement of the conductor and/or the contact
edge perpendicularly to the direction of insertion of

the contact edge. This will provide a substantially great-
er useful spring path than with radial piercing, and thus

a sufficient contact force can be ensured over long periods
of time.
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Brief Description of the Drawings

The invention will be subsequently described
in more detail by means of an example embodiment, in connec-
tion with the drawings. In the drawing:

Figure 1 is a cross-sectional view of a branch
connector according to the invention connecting a four -con-
ductor cable to four branch conductors.

Figure 2 is a sectional view, corresponding
to Figure 1, of the connector prior to its assembly.

Figure 3 is a sectional view, corresponding
to Figure 1, of the connector in an intermediate stage
of assembly.

Figure 4 is a sectional view, corresponding
to Figure 1, of the connector in a stage of the assembly
beyond that of Figure 3.

Figure 5 is an exploded perspective view of
the branch connector iliustrated in Figures 1 to 4.

- Detailed Description

Figure 1 shows an electrical multiphase branch
connector having two assemblable clampiné bodies 1 and
3 in which is provided at least one set of recesses 5
and 7 for receiving an insulated main conductor 9 and
at least one insulated branch conductor 11 to be electrical-
ly connected to the main conductor 9. Each conductor
has a conductor core 13 and 15, respectively, and insula-
tion 17 and 19, respectively. A contact element 21 is
associated with the recess 5 and 7 which electrically
interconnects the conductor cores of the main conductor
9 and the branch conductor 11 while penetrating the insula-
tions 17 and 19, respectively, when the clamping bodies
l, 3 are assembled around the conductors 9, 1l1. The reces-
ses 5 and 7 are preferably designed for receiving conduc-
tors having essentially section-shaped cross-sections,
as in the embodiment illustrated.

The contact element 21 has an elongated contact
edge 23 designed to penetrate the insulations 17 and 19
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and electrically interconnect the conductor cores 13 and
15, which is forcibly insertable into the interior of
the connector in a guide 25 provided in *he connector
in its assembled condition. The recesses 5 and 7 are
positioned and shaped with respect to the shape of the
cross—-sections of the conductors 9 and 11 to be intercon-
nected, and to the insertion path of the contact edge
23, as essentially determined by the guide 25, so that
with the insertion of the contact element 21, the contact
edge 23 cuts essentially tangentially into the conductors
9, 11 to be interconnected.

The contact edge 23 may extend somewhat oblique-
ly with respect to the direction of insertion so that
the edge will continuously cut deeper into the conductor
as the insertion proceeds.

The recesses 5 and 7 are preferably arranged,
as shown in the embodiment illustrated, so that the con-
ductors to be interconnected are contacted one after the
other. It has been found that in this way the insertion
force is minimized.

If the cross-sections of the main and branch
conductors differ significantly, for instance as shown
in the embodiment illustrated, it may be appropriate that
the contact edge 23 comprise two edge portions 29 and
31 which are set off against each other through a step
27, as illustrated. Then, the conductors can be arranged
to save space, and moreover, the advantage will be obtain-
ed that the step can facilitate the cutting into the insula-
tion of the conductor arranged further outward.

It is advantageous to design the branch connector
to be resilient so that the inserted contact element 21
will resiliently expand the connector, and a permanent
contact force will be obtained from this expansion. Gen-
erally, standard materials have sufficient elasticity
to permit the described resilient expansion of the connec-
tor. Of course, this effect can be amplified by using

resilient materials for the clamping bodies and/or the
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recesses. In the embodiment illustrated, a particularly
high resiliency is obtained by constructing the clamping
bodies as an outer metallic base body 33 and 35{ respec-
tively, and an attached insulating body 37 and 39, respec-
tively. Usually the metallic base bodies 33, 35 will

have a resiliency which is sufficient for the described
purpose, and can maintain a high contact force which will
remain essentially constant over long periods of time.

For the assembly of the clamping bodies to the
branch connector, a variety of constructions will be suit-
able. Particularly simple are self-locking constructions
which will be tightened and locked by the introduction
of the contact element. This is possible in a particular-
ly simple manner, as illustrated, by providing the'guide
25 with opposing portions 41 and 43 of the clamping bodies
1l and 3, respectively, and by assembling the clamping
bodies by means of at least one, preferably frame-like,
coupling element 45 which can be applied at a position
where an expansion and a subsequent clamping is achieved
by the insertion of the contact element 21. In the illus-
trated embodiment, the two clamping bodies 1 and.3 are
held together in the insertion area of the contact element
by means of a frame-like coupling element 45 which will
be locked in latching grooves upon the insertion of the
contact element 21, the latching grooves being provided
on the clamping bodies 1 and 3. A second coupling element
46 is provided in the same manner at the other end of
the connector.

It is also advantageous if the contact element
21 and the guide 25 are provided with snap-in means which
will snap into engagement upon reaching the fully inserted
position of the contact element (as shown in Figure 1),
whereby the contact element will be locked in the fully
inserted position. In the embodiment illustratéh, the
snap-in means are simply formed in that small rounded
protrusions 47 (Fig. 5) are provided close to the outer
end of the contact element 21 in the lateral edges of
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the contact element, which protrusions will, upon the
insertion of the contact element 21, pass through the
frame-like coupling element 45 while resiliently deforming
the latter, and will become locked behind the coupling
element when the latter snaps back upon complete insertion
of the contact element. It will be appreciated that numer-
ous other embodiments of such snap-in means 47 will be
possible.

In order to also prevent an excessive insertion
of the contact: element, it is preferrable to provide the
contact elemert 21 with an abutment 49 for limiting the

insertion of the contact element. In the embodiment il-

. lustrated, the abutment 49 is formed by noses which project

from the outer end of the contact element and will abut
the coupling element 45 upon complete introduction.

In the embodiment illustrated, the contact ele-
ment 21 can be driven into the guide in an essentially
linear direction of insertion. This simplifies the struc-
ture and facilitates the insertion. Moreover, the contact
element thereby can be easily designed so that it will
make contact simultaneously with a plurality of pairs
of main and branch conductors.

In the embodiment illustrated, the contact ele-
ment 21 comprises an insulator core 51 on which a metallic
contact edge 23 is provided. This construction makes
it possible to use the contact element 21 simultaneously
as an insulating means; accordingly, in the embodiment
illustrated, a knob 53 is formed at the interior end of
the insulator core 51, which knob will become positioned
as an insulating spacing element in front of non-contact-
ed circumferential areas of the main conductor 9.

In order to increase the contact area the contact
element 21, as shown in Figure 5 is formed with a plurality
of electrically interconnected contact edges 23A to 23E
for contacting a plurality of areas distributed along
the conductor.

It is preferrable that the contact element be

symmetrical with respect to the contact forces and thus
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in the illustrated embodiment it has two sets_of recesses,
each for receiving a set of main and branch conductors,
arranged opposed to each other with respect to the direc-
tion of insertion of the contact element. 1In addition
to the already described set or recesses 5 and 7 a second
set of recesses 55 and 57 is provided for receiving a
further set of main conductor 59 and a branch conductor
61, respectively. In this embcdiment, the contact element
21 has two mutually electrically insulated sets of contact
edges, namely the already described contact edge 23 and
a similar second contact edge /5, the sets of contact
edges being oppositely arranged with respect to the direc-
tion of insertion 63. In this embodiment as shéwn in
the Figures, thus two sets of main and branch‘conductors
are simultaneously electrically interconnected by the
insertion of a single contact element 21, and simultaneous-
ly, a mechanical locking will be obtained, and a high
permanent contact force generated, by the symmetrical
expansion of the connector. |

As a matter of principle, it is possible to
provide any desired number of further guides and associated
therewith, sets of recesses, each for a set of main and
branch conductors, and contact elements therefor. In’
this manner, branch connectors can be obtained which in-
clude a relatively high number of branching connections
in a single housing. In order that with such a construc-
tion, the expansion effects required for the generation
of the contact force will disturb each other:as little
as possible, it is appropriate to provide pairs of mutually
aligned guides for contact elements with opposite direc-
tions of insertion; associated with those guides are two
sets of recesses for each set of main and brapch conduc-
tors. 1In the embodiment illustrated, such a pair of mutual-
ly aligned coaxial guides are provided, with the branch
connector being designed symmetrically also in the direc-

tion of insertion 63. In an end area of the connector
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opposite to the direction of insertion 63, a second guide
67 is provided which is axially aligned with the already
described guide 25 and serves to introduce a second contact
element 69 which can be inserted at a direction of inser-
tion opposite to that of the contact element 21. Associat-
ed with the second contact element 69 are, completely
in correspondence with the contact element 21, sets of
recesses for each set of main and branch conductors, namely
in the embodiment illustrated, again two sets of recesses
54, 7A; 55A, 572 for each set of main conductors 73, 75
and branch conductors 77, 79, the sets of excavations
being opposed to each other with respect to the opposite
direction of insertion 71. It will be readily appreciated
that this symmetrical embodiment with two contact elements
21 and 69 offers particular advantages for a four-conductor
cable. The structure is very simple, and with only two
contact elements, four reliable permanent electrical con-
nections can be established conveniently. Moreover, this
embodiment can readily be designed also in the manner
already described so that the contact elements will contact
the conductors associated therewith in a plurality of
areas mutually set off in the direction of the conductor.
In most cases, the contact element can be insert-
ed by means of a simple tool, such as a hammer, However,
it will be appropriate particularly for larger conductor
cross-sections, to provide a special device for the intro-
duction of the contact element. In order that this can
be done in a simple manner, the branch connector comprises
anchoring elements for a device for the introduction of
the contact element, the device being adapted to be attached
to the connector. In the embodiment illustrated, these
anchoring elements are provided in the form of grooves
81, 83 and 85, 87 formed in the outer surface of the clamp-
ing bodies 1 and 3.
In order that the branch connector can be conven-
iently adapted to various conductor cross-sections, an

adapter insert for the adaptation to various cross-sections
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of the conductor is insertable at least into the recess
for the main conductor. 1In the embodiment illustrated,
such adapter inserts 89, 91, 93, 95 are provided in the
recesses for the main conductors. The adapter insert
may consist of insulating materiel, and can be designated
to snap into and out of the recesses.

The assembly of the des~<ribed branch connector
is illustrated in Figures 2 to 4.

Figure 2 shows a first stage in which the main
and branch conductors have been inserted into the associated
recesses of the two clamping bodies which are not yet
coupled together.

Figure 3 shows a further stage of the assembly,
at which the two clamping bodies have been already coupled
and interlocked to each other by means of the coupling
elements 45, 46 and by the contact elements 21 and 69
being introduced onto a stand by position. Figure 4 shows
a further stage in which the contact element 21 which
is the lower one in Figure 4, already has been fully insert--
ed into its final position, whereas the contact element
69 which is the upper one in Figure 4 has not yet been
fully inserted. A device 97 for introducing the contact
element 69 has been inserted into the already described
grooves 85 and 87. This device contains a yoké 99 with
a screw plunger 101 which by rotating the same can be
advanced at a high force against the contact element 69.
After having the contact element completely inserted the
device can be easily removed again after having screwed
back the screw plunger 101.
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CLAIMS

1. An electrical multiphase branch connector
having two assemblable clamping bodies (1, 3) in which
at least one set of recesses (5, 7) is provided for receiv-
ing an insulated main conductor (9) and at least one in-
sulated branch conductor (1l1) to be electrically connected
to the main conductor, each conductor having a conductor
core (13, 15) and an insulation (17, 19), a contact element
(21) associated with each set of recesses (5, 7), which
contact element electrically interconnects the conductor
cores of the main and branch conductors by penetrating
the insulations when the clamping bodies are assembled
together around the conductors, and the recesses preferably
being adapted to receive conductors having essentially
sector-shaped cross-sections,

characterized in that the contact element (21)
comprises an elongated contact edge (23) adapted to pene-
trate through the insulations and electrically interconnect
the conductor cores, and is forcibly insertable, in a
guide (25) provided in the connector, into the interior
of the connector in its assembled condition and in that
the recesses (5, 7) are positionéd and shaped with respect
to the shape of the cross-sections of the conductors to
be connected and to the insertion path of the contact
edge (23) as essentially determined by the guide (25)
so that upon the insertion of the contact element (21)
the contact edge (23) thereof will cut essentially tangen-
tially into the conductors (9, 1l1) to be interconnected.

2. The branch connector according to claim
1, characterized in that the recesses (5, 7) are arranged
so that the conductors (9, 1l1) go be interconnected will
be contacted one after the other.

3. A branch connector according to claim 1

or 2, characterized in that the contact edge (23) comprises
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two edge portions (29, 31) set off from each other through
a step (27). '

4. A branch connector according to any of the
preceding claims, characterized 1n that it is de51gned ,
to be resilient so that the 1nserted contact element (21)
will resiliently expand the connector, and a permanent
contacting force will be produced from the resilient expan-
sion.

5. A branch connector according to any of the‘
preceding claims, characterized in that portions (41,
43) of the guide (25) are formed in opposite poftiohs
of the clamping bodies (1, 3), and in that the clamping
bodies are assemblable by means of at least one, preferably
frame-like, coupling element (45) which is applicabie |
at a location of the branch connector where the latfer‘
is expansible by the insertion of the.contact element
(21), and which is adapted to be locked in place by the
introduction of the contact element.

6. A branch connector according to any of the
preceding claims, characterized in that the contact element

(21) is designed to snap into its fully introduced position.

7. A branch connector according to any of the
preceding claims, characterized by an abutment (49) for

limiting the insertion of the contact element (21).

8. A branch connector according to any of the
preceding claims, characterized in that the contact element
comprises an insulator core (51) and a metallic contact

edge (23) provided thereon.

9. A branch connector according to any of the

preceding claims, characterized in that the contact element
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(21) comprises a set of a plurality of electrically inter-
connected contact edges (23A to 23E) for contacting a

plurality of areas distributed along the conductors.

10. A bhranch connector according to any of
the preceding claims, characterized in that it comprises
two sets of recesses (5, 7; 55, 57) in mutually opposed
relation with resrect to the direction of insertion (63)
of the contact element (21), for receiving a set each
of main and branch conductors, and in that the contact
element (21) comprises two contact edges (23, 65) oppositely
arranged with respect to the direction of insertion (63),

the edges being electrically insulated from each other.

11. The branch connector according to any of
the preceding claims characterized in that it comprises
at least one pair of substantially mutually aligned guides
(25, 67) for contact elements (21, 69) with opposite direc-
tions of insertion (63, 71), and associated to the guides,
two sets of recesses for at least one set each of main
and branch conductors.
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