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[57] ABSTRACT

A crimping clip for jointing individual conductors in a
multi-conductor cable has tangs formed in areas of the
clip over which the thickness is reduced as compared
with other areas. Alternatively, the tangs are formed
in a liner placed inside the clip and whose thickness is
less than that of the clip.
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IMPROVEMENTS IN OR RELATING TO A
CRIMPING CLIP FOR ELECTRICALLY
CONNECTING TOGETHER ELECTRICAL

- CONDUCTORS '

BACKGROUND OF THE INVENTION

This invention relates to clips, and has particular, but
not exclusive, reference to clips used for jointing indi-
vidual and corresponding wires of multiconductor ca-
bles used in the telecommunications industry.

In the past, the separate wires of adjoining lengths of,
for  example, telephone cables have been manually
jointed by twisting two wires together to form a joint
and covering the twisted joint with an insulating sleeve.
Metallic crimping clips have recently been disclosed
for use in conjunction with jointing machines to pro-
vide improved joints, both-electrically and mechani-
cally, over such manual joints. _

While such crimping clips are generally satisfactory
when used to joint copper wires, they are less satisfac-
tory when used to joint aluminium wires because of fac-
tors, for example creep and oxide formation which oc-
curs with aluminium wires. To ensure good connection
to an aluminium wire, the oxide film which forms on its
surface must be removed or penetrated and once elec-
trical contact has been made re-oxidation at the point
of contact must be prevented as far as possible.

SUMMARY OF THE INVENTION

The present invention envisages in a clip including a
metallic - initially open-ended, open-trough-shaped
member comprising a base and two upstanding walls,
the provision of tangs in the base and/or the walls, the
tangs being formed in areas of the base and/or the walis
which are thinner than the remainder of the base or
walls.

Alternatively, the tangs may be formed only in a liner
for the member, the liner has a base and walls and the
thickness of the base of the liner being less than that of

the member, and the thickness of the walls of liner is
less than that of the walls of the member.

The whole of the liner may be thinner than the given
thickness. The clip may include an outer coating of an
insulating material, which may be of plastics material.

The base and walls may be locally reduced in thick-
ness, and the tangs may be formed in such areas. Alter-
natively, the walls or the base may be provided with an
extension of reduced thickness, the extension having
the tangs, and being bent into operative position in the
trough, so that, in the operative position, the tangs
point inwardly.

The base of the trough-shaped member may be
formed with at least two upstanding members in longi-
tudinal alignment at each end, the said upstanding
members being struck up from the base to be substan-
tially perpendicular to the plane of the base, the liner
being engageable with the portions.-

The portions may be notched, and the liner may be
formed with slots-engageable with and smaller than the
portions, the liner being forced on to the portions to be
gripped thereby, and to retain the liner in the trough-
shaped member. '

The base may be slit so that some at least of the tangs
are movable independently of the surrounding tangs in
a plane perpendicular to the plane of the base.
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2

The liner may be apertured in the centre and the base
may have a corresponding aperture. The base may have
an inwardly facing longitudinal hump, the liner in the
uncrimped clip position forming two longitudinal air
gaps, one on either side of the hump. The liner may be
flat-bottomed, or may have a pair of longitudinally ex-
tending humps over the air gaps. The tangs may be po-
sitioned over the air gap.

The base may be provided with one or more aper-
tures, the inner liner may extend over the apertures,
and there may be tangs in that portion of the liner over
the apertures.

The liner may have a central aperture and apertures
in the walls, tongues from the central aperture in the
base may be struck up to lie adjacent to the wall of the
member in the apertures in the walls of the liner. The
walls of the trough-shaped member may be embossed
at the back of the tongues.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of a half of one embodiment of
the invention, ~
FIG. 2 is a cross-section along the line II—II of FIG.
1,
FIG. 3 is a cross-section along the line III—III of FIG.
1,
FIG. 4 is a cross-section along the line IV—IV of FIG.
3, .
FIG. 5 is a plan view of an alternative centre of a clip,

FIG. 6 is a cross-section along the line VI—VI of FIG.
5,
FIG. 7 is a plan view of a further alternative centre
of a clip,

FIG. 8 is a cross-section of a second form of clip,

FIG. 9 is a cross-section of a third form of clip in a
first condition, '

FIG. 10 is a cross-section of the clip of FIG. 9in a
second condition,

FIG. 11 is a cross-section of the third form of clip
when crimped,

FIG. 12 is a plan view of a still further embodiment,

FIG. 13 is a cross-section along the line XIII—XII of
FIG. 12,

FIG. 14 is an isometric view of a liner,

FIG. 15 is a scrap isometric view of a part of the liner
of FIG. 14 in an outer member,

FIG. 16 is a cross-section of a fourth form of the in-
vention,

FIG. 17 is a cross-section of a fifth form of the inven-
tion, and

FIGS. 18-20 are cross-sections of a sixth form of the
invention in different stages of crimp.

DESCRIPTION OF PREFERRED EMBODIMENTS

FIGS. 1 to 4 illustrate the left-hand half of a first form
of crimping clip. The other half is a mirror image of the
half illustrated. The clip comprises an outer member 1
of metal and of open-trough form with a substantially
U-shaped cross-section. The member 1 has a base 2
and two upstanding walls 3, 4, From the base 2, two
tongues 6, 7 are struck up to leave a central rectangular
aperture 5. The edges of the aperture 5 perpendicular
to the side walls 3, 4 are bent up to form lips, one of
which is shown at 8, the lips being resiliently cantilev-
ered from the remainder of the base. Also struck up
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from the base 2 are two pairs of approximately triangu-
lar portions, of which one pair, comprising portions 9,
10, is shown and whose function will be set out in detail
below. :

Located in the member 1 is an inner liner indicated
generally at 11, The liner is also of metal and of open-
trough-shaped form, having a base 12 and two upstand-
ing walls 13, 14. As illustrated, the liner is slightly
shorter in length than, and with walls not as high as, the
member 1, and fits inside the latter leaving a small mar-
gin around the edges.

The inner liner is pierced to form a series of pairs of
tangs, those shown in FIG. 1 being referenced 15 to 19
(tangs in like positions being given like reference nu-
merals). The liner has a central aperture coincident
with the aperture 8. A pair of slits is formed on either
side to coincide with the portions 9 and 10, the liner
being forced into the trough so that the portions extend
through the slits to locate the liner. The slits are slightly
smaller than the portions, and hence the liner is dis-
torted as it is pushed into the clip, and, consequently,
the liner is held by the portions. The inner liner is
formed from tin-coated Phosphor bronze and has a
thickness approximately % that of the trough. An inner
liner thickness of from 3-S5 mils has been found satis-
factory for use with aluminium wires of 0.020 in. diam-
eter and which are polythene insulated.

The tangs are arranged in the clip so that they engage
the wires which are crimped by the clip. The tangs 18
in the base are staggered from the tangs 19 and 17, and
similarly the tangs 15 in the walls are staggered from
the tangs 16. This staggering ensures that electrical
contact is made with the wire wherever it lies in the
tanged area. The triangular portions 9 and 10 also have
an auxiliary function in this respect, in that they so po-
sition the wires in the clip that the wires lie in a tanged
area ready for crimping.

The inner liner also has a pair of cut-outs 20 and 21
in the walls adjacent the central cut-out to accommo-
date the tongues 6, 7. Two *‘bridges™ 22 and 23 are left
to join together the two parts of the liner separated by
the cut-outs 20 and 21 and the central aperture men-
tioned above. To form the inner liner, it is first bent to
shape, and then the cut-outs are formed. The side and
base are pierced to form the tangs and also the slits.
The liner 11 is then pushed into the member 1 and is
held by the portions 9 and 10. The member 1, which
has previously been formed with its central aperture
and embossed at 24 and 25 has the tongues 6 and 7
bent back to locate the “‘bridges™ 20 and 21.

The assembly is then inserted into a plastics sheath
26 (FIG. 4) to form a crimping clip. The clips may be
inserted end-to-end into a long plastics sheath, in which
case the sheath is apertured to coincide with the aper-
ture 5, so that a feeding device can be used to feed the
clip in a suitable crimping machine (for example the
machine described in British Patent Specification No.
1,176,362 — Application No. 13600/67).

The ceéntre part of the clip is illustrated in FIGS. §
and 6. The base 2 of the outer member 1 has an aper-
ture 27 (which is barrel-shaped in plan) which is in
place of the aperture 5§, tongues 6 and 7 and lip 8. That
part of the inner liner above the aperture 27, has a cen-
tral hole 28, and four slits 29 radiating at 90° from the
hole. This part of the inner liner also has tangs 18'. The
adjacent side walls have tangs 16'. The slits 29 permit
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each of the tangs 18’ independent flexural movement.

Alternatively, and as shown in FIG. 7, a rectangular
hole 30 may be formed in the base 2 and the liner in
place of the holes 27 and 28 and the slits 29.

Semi-circular cut-outs indicated at X and Y are
formed in the base 2 and side walls 3 and 4 of the mem-
ber 1 to permit a degree of flexing of the adjacent por-
tions of the inner liner to reduce the likelihood of frac-
ture of wires interconnected by the clip. The cut-outs
are not essential in clips used to joint copper wires but
are particularly advantageous in clips used to joint alu-
minium wires.

It will be appreciated that formation of the tangs in
the thinner liner produces sharper edges than if they
were formed in the thicker outer member and these are
able to penetrate more readily the surface of wires
jointed by the clip. In the case of aluminium wires, the
oxide layer on the surface of the wire is penetrated and
electrical connection made to non-oxidised aluminium.
The points of the tangs remain embedded in the wire
and thereby reduce considerably the possibility of sub-
sequent oxidation of the aluminium at the points of
connection.

The crimping clip described above may be crimped
in the conventional manner or by using the machine de-
scribed in British Patent Specification No. 1,176,362.
During crimping the raised lips such as 8 are pushed
flat and, on releasing of the crimping force, tend to as-
sume their original positions and thereby spring load
the adjacent tangs, in the base of the liner, on to the
wires in the clip. To gain full advantage from this effect,
tangs 19 may be located close to the raised lips.

It will be appreciated that the tongues 6 and 7 need
not be bent upwardly to lie against the side walls 3, 4
of the outer member but can be left to lie in the plane
of the base. In this case, the liner has similar tongues
which overlie the tongues 6, 7. The tongues in the liner
are pierced to form tangs and these, after crimping, are
spring-loaded by the tongues 6 and 7, thereby main-
taining better electrical contact.

Similar effects may be achieved by central longitudi-
nal slits. in the base 2 of the outer member extending
from close to the portions 9, 10 to the adjacent end of
the member and by slightly turning-up the edges of the
slits.

The provision of the cut-out 28 and slits 29 described
above with reference to FIG. 5 has a similar result in
that the adjacent tangs 18' are spring-loaded after
crimping. The aperture 30 described above in connec-
tion with FIG. 7 permits the adjacent central side wall
tangs 16’ to spring-load the wires into the aperture 30.

The spring-loading of the tangs thus produces an in-
built force which is particularly useful when jointing
wires of aluminium which tend to ‘“creep” from points
of stress. As the wires creep from stress points, the
tangs tend to move so as to maintain effective electrical
contact with the wire.

In a second embodiment of the invention, the clip is
formed from a single metallic member, as shown in
FIG. 8, The member 31 is trough-shaped and has the
triangular portions 32 as before. It may also have the
central hole with the tongues and the resilient cantilev-
ered lips. The clip is thinned at various areas 33 and
these areas are then pierced to form tangs 34.
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FIGS. 9 to 11 illustrate a third embodiment of the in-
vention; a trough-shaped member 35 has a pair of up-
standing walls 36, 37, which terminate in thinner exten-
sions 38, 39. These extensions are pierced from the in-
- side of the trough to form outwardly-directed tangs 40.
The base has upstanding triangular portions 41. As can
be clearly seen in FIG. 10, the thinner extensions are
folded into the trough to form a clip having inwardly-
directed tangs. The clip is then covered with a plastics
insulating sheath 42. To joint two wires, they are laid
in the clip parallel to one another on either side of the
portions 41. The clip is then compressed between a die
43 and a ram 44 (FIG. 11). When the clip is bent over,
the tangs 40 pierce the insulation 45 surrounding the
conductors 46, and engage the conductors sufficiently
to form an electrical contact.

In an alternative form of the clip using a liner, as illus-
trated in FIGS. 12 and 13, there are provided eight
tangs in each half of the liner (i.e. 16 tangs in all). Each
half liner has four tangs 47 in the base which cooperate
with two tangs 48 in each wall. Each of the tangs in the
base of the liner is so located as to permit movement
in a plane perpendicular to the plane of the base. The
tangs 47 are located over a cantilevered lip 49 which
is struck up at the side of the central aperture in the
outer member of the clip 5. The two tangs in the base
at the end thereof are located over raised portions 50
of the end of the base of the outer member, the liner
being slit at 51 to permit the edges of the liner to locate
in- the clip.

FIGS. 14 and 15 illustrate a liner suitable for use in
the embodiments of FIGS. 1-7 and FIGS. 12-13 and its
location in an outer member in greater detail. The two
halves of the liner 52 and 53 are joined by a pair of
“bridges” 54 and_.55. Four slots 56 are pierced in the
floor to engage the triangular portion of the trough-
shaped member (which portion can be notched to en-
hance their hold properties) and the walls and floor are
pierced with a series of tangs 7. When located in the
trough-shaped member 1, the ‘“bridge” 54 is held be-
tween the tongue 6 and the embossment 24, In addi-
tion, the portions 9, 9a also engage the liner to locate
it. »

FIGS. 16 to 18 illustrate three further forms of clips
which include inner liners and which have been de-
signed to enhance the holding power of the clip when
crimped. The clip shown in FIG. 16, the outer member
69 has a central longitudinally-extending hump 70
which, together with a flat bottomed liner 71, forms
two longitudinally extending air gaps 72 which act in
the same manner as the aperture 59, Similarly, two
humps 73 in the bottom of the liner 74 illustrated in
FIG. 17 act to enharice the air gaps 75 which again act
in a similar manner to the apertures 59. The clip shown
in FIG. 18 has an outer member with a flat base with
an elongated aperture 59 in it, the base 58 of the liner
extending over the aperture. »

The operation of the forms of clip shown in FIGS.
16-18 is most easily understood with reference to
FIGS. 18 to 20 which show three stages in the crimping
of a clip. The important feature of this clip is the gap
or gaps which exists below the liner. If a sheet of metal
is bent to a given angle, it will tend to relax, i.e. move
back against the direction of bending movement, when
the pressure on the sheet is removed. This relaxation is
in approximately inverse proportion to the cube of the
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6

thickness of the sheet, i.e. thin sheets relax a greater
distance, but with less force, than thick ones.

In its initial, uncrimped, position, the clip is as shown
in FIG. 18. The outer member and the liner are indi-
cated at 61 and 62. For reasons of clarity, no tangs are
shown ‘in the walls of the inner liner, although these
may be present, and no wires are illustrated in the
drawings.

During crimping, force is applied to the outside of the
walls 61 where indicated by the arrows 63 (FIG. 19),
and the clip is supported at the base by an anvil 64.
During crimping, the base 58 of the liner tends to be
distorted into the gap or gaps beneath the liner as a re-
sult of the forces applied to the walls 62 of the liner
through the outer wall 61 which act through the wires
in the clip to force the base of the liner into the gap or
gaps. The liner is displaced from its original position 65
indicated by the dotted lines to its new position 66.
When the crimping force is removed (FIG. 20) the
inner liner attempts to restore from the position 66 to
the position 65. The outer member relaxes very much
less and the net result is a residual elastic force acting
on the tangs 60, which are engaging the wires. As has
been explained above, this elastic force remains and
the joint formed is enhanced as a result of this perma-
nent in-built force. This in-built force is particularly
useful when jointing wires of materials which tend to
creep, for example aluminium. As the wires creep away
from the points of stress, the tangs are moved upwards
by the residual elastic force, thus maintaining effective
contact with the wire.

We claim:

1. A crimping clip for electrically connecting to-
gether two or more electrical conductors, said clip
comprising

a. an open-ended trough-shaped member of resilient
electrically-conductive material having a base and
two upstanding walls,

b. said trough-shaped member having tangs extend-
ing inwardly of the trough from its base,

c. the areas of said trough-shaped member in which
said tangs are formed being of less thickness than
the remainder of the base thereof.

2. A crimping clip as claimed in claim 1 in which said
base of said trough-shaped members has areas over
which the thickness is less than that of the remainder
of said base, and in which each of said upstanding walls
also has areas over which the thickness is less than that
of the remainder of the wall, the tangs being formed in
those areas.

3. A crimping clip as claimed in claim 1 in which
each wall comprises an inner and an outer portion, the
thickness of the inner portion being less than that of the
outer portion and in which tangs are formed only in the
inner portion of each wall.

4. A crimping clip as claimed in claim 3 in which the
inner portions are extensions of the outer portions.

§. A crimping clip as claimed in claim 1 in which the
base of the clip has at least two upstanding members in
longitudinal alignment and positioned to divide the clip
into separate longitudinal wire receiving portions, the
tangs being located within said portions.

6. A crimping clip as claimed in claim 1 in which the
member has an outer covering of an electrically-
insulating material.

7. A crimping clip as claimed in claim 1 in which the
areas of the trough-shaped member in which said tangs
are formed are integral with the remainder of said base

portion.
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