Office de la Propriete Canadian CA 2085368 C 2002/05/07

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 085 368
Un organisme An agency of

d'Industrie Canada Industry Canada 12 BREVET CANADIEN

CANADIAN PATENT
13) C

(86) Date de dépot PCT/PCT Filing Date: 1991/06/20 (51) Cl.Int.°/Int.Cl.° HO2G 15/18, HO1R 4/72
(87) Date publication PCT/PCT Publication Date: 1992/01/09| (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2002/05/07 Viles, Graham, B,
Barrat, Alan, GB
85) Entrée ph i le/Nati | Entry: 1992/12/14
(85) Entree phase nafionale/Na |.ona. iy (73) Proprietaire/Owner:
(86) N demande PCT/PCT Application No.: GB 1991/000994 RAYCHEM LIMITED, GB

(87) N® publication PCT/PCT Publication No.: 1992/000623 (74) Agent: FETHERSTONHAUGH & CO.
(30) Priorité/Priority: 1990/06/22 (9013987.4) GB

(54) Titre : DERIVATION
(54) Title: BRANCH-OFF

(57) Abrége/Abstract:

An arrangement for enclosing a branch-off between a pair of cables (2, 3, 4) comprises a dimensionally recoverable sleeve (5)
which can surround the branch-off, and one or more clips (6) which can be positioned about opposed walls of the sleeve to
divide the sleeve into channels for the cables. The or each clip (6) is of unitary form and has a pair of legs (8) that are splayed
outwardly to facilitate positioning of the clip over the sleeve walls. The or each clip Is deformable so that the legs can be forced
towards each other after the clip has been positioned on the sleeve walls but Is sufficiently rigid, at least In its deformed state, it
will resist opening out of the legs under the recovery forces of the sleeve. The invention provides a relatively simple and easy to
Install enclosure for branch-offs in harnesses for example that are intended to be used in automotive vehicles.

B

.

'

e
ok [ [ f
RO . e s
. M "c'-'-.n:‘-:{\: .«me . m s
.
.

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

IN. '.&NATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 5 :
H02G 15/18, HOIR 4/72

(21) International Application Number:

- (22) International Filing Date:

(30) Pnonty data:

9013987.4

22 June 1990 (22.06.90) GB

. (71) Applicant (for all designated States except US): RAYCHEM

(11) Intemnational Publication Number:

(43) International Publication Date:

PCT/GB91/00994
20 June 1991 (20.06.91) |

(74) Agents: DLUGOSZ, A, C. et al.;

WO 92/00623

9 January 1992 (09.01.92)

Raychem Limited, Fara- |
day Road, Dorcan, Swindon, Wiltshire SN3 SHH (GB).

(81) Designated States: AT (European patent), BE (European
patent), CA, CH (European patent), DE (European pa-
tent), DK (European patent), ES (European patent), FR
(European patent), GB (European patent), GR (Euro-
pean patent), IT (European patent), JP, KR, LU (Euro-
pean patent), NL (Eumpean patent), SE (European pa-

LIMITED [GB/GB]J; Rolls House, 7 Rolls Buildings, tent), US.
Fetter Lane, ‘London EC4A lNH (GB) '
i (72) lnventors and Published

(75) lnventors/Ap licants Cfor US only) BARRAT, Alan [GB/
| ‘GBJ; 6 Angus Close, Shaw, Swindon, Wnltshlre SNS 9PS

(GB). MILES Graham [GB/GB); 3 Friesian Close,
~ Shaw, Swmdon Wnltshlre SNS 9RA (GB).

With international search report.

| (54) Title: BRANCH-OFF

e f

(57) Abstract |

An arrangement for enclosing a branch-off between a pair of cables (2, 3, 4) comprises a dimensionally recoverable sleeve
| (5) which can surround the branch-off, and one or more clips (6) which can be positioned about opposed walls of the sieeve to
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Branch Off

This invention relates to dimensionally recoverable articles and

especially to the use of such articles for the insulation and/or protection
of elongate objects such as cable harnesses.

Dimensionally recoverable articles, especially heat-shrinkable
articles, are now widely used in many areas where insulation, sealing
and encapsulation are required. Usually these articles recover, on
heating, towards an original shape from which they have previously
been deformed, but the term "heat-recoverable”, as used herein, also

includes an article which, on heating, adopts a new configuration, even
if it has not been previously deformed.

In their most common form, such articles comprise a heat-
shrinkable sleeve made from a polymeric material exhibiting the
property of elastic or plastic memory as described, for example, in US
Patents 2,027,962:; 3,086,242 and 3,957,372. As is made clear 1n, for
example US Patent 2,027,962, the original dimensionally heat-stable
form may be a transient form in a continuous process 1n which, for
example, an extruded tube is expanded, whilst hot, to a dimensionally
heat-unstable form but, in other applications, a preformed
dimensionally heat stable article is deformed to a dimensionally heat
unstable form in a separate stage.
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In other articles, as described, for example, in British Patent
1,440,524, and elastomeric member such as an outer tubular member is
held 1in a stretched state by a second member, such as an inner tubular
member, which, upon heating, weakens and thus allows the
elastomeric member to recover. .

In certain circumstances it 1s necessary to enclose a branch in an
electrical cable, in which case a clip may be employed to bifurcate the
dimensionally recoverable article into two (or more) outlets for the cable,
a number of such clips being described in UK patent specification No.
1,604,981. However, most clip arrangements that have been proposed
are intended for use with telecommunications cables. The present
invention, however, is intended to be employed for enclosing branch-offs
in smaller cables such as an electrical wiring harness, especially one
that is intended for use in a high temperature sealed environment, eg.
for military use. In contrast with branch-offs employed for
telecommunications, these branch-offs are often subjected to prolonged
periods in use during which the temperature rises above the recovery
temperature of the sleeve so that the clip is therefore again subjected to
the "milking off" forces, sometimes on a continual basis and often in the
presence of vibration. '

According to one aspect, the present invention provides an
arrangement for enclosing a branch-off between a pair of elongate
bodies, which comprises a dimensionally recoverable sleeve which can
surround the branch-off, and one or more clips which can be positioned
about opposed walls of the sleeve to divide the sleeve into channels for the
bodies, the or each clip being of unitary form and having a pair of legs
that are splayed outwardly to facilitate positioning of the clip over the
sleeve walls, the or each clip being deformable so that the legs can be
forced towards each other after the clip has been positioned on the sleeve
walls but sufficiently rigid, at least in is deformed state, to resist opening
out of the legs under the recovery forces of the sleeve.
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The arrangement according to the invention has the advantage
that it is relatively simple and easy to install even where small articles
are to be enclosed, eg. branch-offs having dimensions in the order of a
few centimetres or less. In addition, the arrangement can be used to
form an effective seal, at least in the preferred forms of arrangement,
when the cable or harness is subjected to elevated temperatures as may
be found in an automotive or military environment.

The clip is preferably in a generally sheet-like form, each leg
having a major surface that faces the other leg, and most preferably has
been formed by stamping a shape out of sheet material and folding it into
the appropriate shape. This form of clip may easily be pushed onto the
edge of the recoverable sleeve due to the splayed out configuration of the
legs, and then pressed by means of a pair of pliers or other tool, to force
the legs together about the sleeve walls. The clip legs will normally be
splayed outwardly by an angle of at least 10° and especially at least 20°,
but preferably by not more than 50° and especially not more than 40°, the
angle typically being about 30°. The clip is preferably formed from a
metal, eg. copper or stainless steel, and will usually have a thickness in
the range of from 0.01 to 0.1 times the length of the legs, or typically from
0.4 to 0.8 mm. Such a thickness will normally allow the legs of the clip
easily to be forced together by means of a hand-held tool but will give the
clip sufficient rigidity in its central region where the legs join to prevent
the legs being opened out under the recovery forces of the sleeve.

The clip will normally have a substantially "U" or "V" shaped
configuration so that each leg is positioned outside the sleeve walls,
although it is quite possible for the clip to have more legs if desired. For
example, it could be formed with three legs in a substantially "E" shaped
configuration so that the central leg is inserted between the sleeve walls,
the central leg being employed, for example, to carry additional adhesive

and/or to provide a high conductivity heat-transfer path to the interior of
the sleeve.
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The clip preferably has legs whose width decreases in a direction
away from the central region of the clip. Where such a clip
configuration is adopted, the outlet channels formed for the cables will
normally be oriented to diverge from one another rather than parallel to
one another, which corresponds more closely with the orientation
provided by existing moulded parts employed for harness branch-ofs.
The lateral edges of each clip leg may be curved or straight, but will
often be substantially straight over at least a major part of their length,
in which case the straight parts preferably subtend an angle in the
range of at least 5° and especially from 10° to 50° to each other, but
preferably not more than 40° and especially not more than- 30° to each
other, the angle determining to some extent the angle at which the
cables leave the branch-off. In some instances it may be preferable for
the cables to be parallel, in which case a clip having parallel lateral
edges is preferred. |

It may be desirable for the edges of the part of the clip joining the
legs to be slightly concave so as to form a slight waist. This will help
prevent any cutting of the cables leaving the branch-off by the clip. In
addition or alternatively it may be preferred for the end region of each of
the legs to be curved outwards slightly in order to prevent any damage to
the sleeve by the clip.

In an alternative arrangement the clip may be formed from a
wire rather than a sheet, for example a wire loop or a wire that is folded
substantially to form a loop.

In whichever form the clip is made, it is preferred in some cases
for the lateral dimensions of the clip (at least when fully installed and at
least at the region thereof joining the legs) to be greater in the plane of
the elongate bodies (herein referred to as the width of the clip) than in
the direction normal to this plane (herein referred to as the height of the
clip). The use of a relatively wide clip in sheet form has the advantage
that the part of the clip at the end of the sleeve acts as a dam and
prevents fused adhesive flowing directly out of the end of the sleeve. As
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the sleeve recovers, fused adhesive i1s forced laterally towards the

elongate bodies and fills the small spaces extending along the elongate
bodies which are created between each elongate body and the two
opposed walls of the sleeve as the sleeve becomes taught. If these spaces
are not filled they can provide leak paths for the ingress of moisture. In
addition, a relatively wide clip can act as a spacer to maintain the sleeve

in its correct configuration during sustained exposure to temperatures
above the recovery temperature of the sleeve.

It 18 quite possible to employ two or more clips to divide the
recoverable sleeve into three or more outlet channels, and in many cases
such a configuration will be required, although arrangements in which
more than two clips are employed will be relatively rare.

The dimensionally recoverable article will usually be provided
with a layer of adhesive or sealant on its internal surface for preventing
moisture ingress. Adhesives or sealants that maybe employed include,
hot-melt adhesives, eg. those based on ethylene homo or copolymers, eg
ethylene vinyl acetate or ethylene ethyl, acrylate, and polyamide
adhesives, for example formed from polyamides having a relatively
large number (eg. >15) of carbon atoms between adjacent carbonyl

groups, preferred polyamides being based on dimer diamines as
described in US patent Nos. 4,018,733 and 4,181,775.

The arrangement according to the invention is particularly
appropriate for use with recoverable sleeves that are to be sealed from
moisture ingress by means of an adhesive that is cured when or after
the sleeve 18 recovered, for example, a two part epoxy adhesive that may
be mixed and applied to the sleeve just before recovery. It is particularly
advantageous for the curable adhesive to be pre-coated on the sleeve, in
which case it is preferably in particulate form so that the reactive
components exist separately from one another in the form of particles
until recovery of the sleeve. Particulate adhesives that may be employed
are described in British patent application No. 2,104,800 A and in
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The branch-off may need to be screened against

electromagnetic interference in which case an electrically

conductive shield can be provided inside the recoverable

> article, for example 1n the form of a conformable metal laver,

or a shield can be placed about the branch-off and connected to
shlelding on the cables or wiring before recovery of the
article. Thus, for example, a braid may be placed about the

-

pranch-off and connected to exposed lengths of shielding on the

10 cables or wiring by means of an electrically conductive

adhesive contalning metal flake or solder or by other means
such as clips, wire whipping etc, and the dimensionally
recoverable article may then be positioned over the screened
branch-off. The walls of the braid can be brought together at

F
p—

15 one end of the braid and secured together between a pair of

cables by means of an additional mechanical retainer, or they

may simply be forced together by means of the clip.

The sleeve may be manufactured in a hollow tubular

form 1n which case 1t will need to be positioned over the ends

20 of the harness or cable and slid along it until it is in

position over the branch-off. For applications in which this
1s 1nconvenlent 1t may be desirable to form the sleeve as a so-
called “"wraparound” article 1n which the article has a slit
extending along 1ts length to enable it to be located directly

PF

25 over the branch-off without access to the ends of the harness,

and 1s provided with means for retaining the opposed edges of

the sleeve formed by the slit together during and after

recovery. This 1s preferably achieved by means of the rail-

and-channel closure described in British patent No. 1,155,470,

30 although other means may be employed, for example, pressure
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sensitive adhesive on one or both edges and/or an adhesive

patch extending over the edge region.

The sleeve will normally be formed by moulding,

having one end of diameter larger than the other although it is

possible for 1t to be formed by extrusion. Also, while the

arrangement will normally be
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employed to enlose branch-offs in which a single cable exits from one
end, it is possible for more than one cable to exit both ends of the sleeve.
Indeed it is possible for the sleeve to be formed from a length of
dimensionally recoverable tape that is wrapped around the area to be
enclosed. In this form of arrangement the clip may be used to secure
the free end of the tape in addition to dividing the sleeve into channels.

Also, the sleeve may be employed to terminate cable at an
electrical connector so that, in effect, the cable branches into two or more
immediately after the connector.

According to ahother aspect, the invention provideé‘ a method of
enclosing a branch-off between a pair of elongate bodies, which
comprises: '

(1) positioning a dimensionally recoverable sleeve about the
branch-off;

(11) positioning a clip about opposed walls of the sleeve to divide
the sleeve into channels for the bodies, the clip being of unitary

form and having a pair of legs that are splayed outwardly to
facilitate positioning of the clip over the sleeve;

(111) forcing the legs of the clip towards each other into
engagement with the sleeve walls; and

(iv) recovering the sleeve about the branch-off;

the clip being sufficiently rigid, at least after its legs have been forced

towards each other, to resist opening out the legs under the recovery
forces of the sleeve.

It 1s possible for steps (i11) and (iv) to be carried out
simultaneously, or even in reverse order, if step (ii1) is performed when
the sleeve is hot during recovery. Preferably, however, step (ii1) will be
performed before step (iv). When the clip has been inserted on the
sleeve, the sleeve walls are preferably positioned substantially in the
plane of the axes of the elongate bodies so that the unresolved recovery in
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1{.’-: illn‘ ) q | . d J(}ﬂ § .
th..‘.,'\.,‘.,,. I‘diaC} S 9 S G &

POT Interntee © A
- i - R R S ' '
e




WO 92/00623 PCT/GB91/00994

N

the various parts of the sleeve are matched more closely and differential
stresses 1n the sleeve are reduced.

Three forms of arrangement in accordance with the present

invention will now be described by way of example with reference to the
accompanying drawings in which:

Figure 1 is a side view of one form of arrangement

Figure 2 is a sectional elevation taken along the line I-I of
figure 1;

Figure 3 is a view showing the clip region in greater detail:

Figure 4 is a section through a second form of clip used in the
arrangement;

Figure 5 is a top view of the clip of figure 4;
Figure 6 1is a section through a third form of clip; and
Figure 7 shows yet another form of clip.

Referring to the accompanying drawings, figures 1 to 3 show one
form of arrangement according to the invention after recovery about a
branch-off in a cable harness. The harness includes a cable 1 which is
divided into three small cables 2 to 4. The region of the harness divides
into the smaller cables or branch-off region is provided with a heat-
shrinkable sleeve 5§ which has been slipped over the end of one of the
cables and slid along the cable to cover the branch-off region. The sleeve
1s provided on its internal surface, at least in the region of each of the
ends thereof, with a coating of a particulate latent curable

epoxy/polyamide adhesive 12 of the type described in the British patent
application 2,104,800 A.
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After the sleeve has been positioned over the branch-off two
substantially "U" shaped clips 6 each having a central region 7 and a
pair of legs 8 extending therefrom, are pushed onto the end of the sleeve
5 so that the legs 8 remain outside the sleeve walls. The legs of each clip
are then forced together by means of a thin pair of pliers, or other
suitable hand-held gripping tool, so that the clip grips the sleeve. The
arrangement can then simply be heated, for example, by means of a gas

torch, hot-air gun or oven, to cause the sleeve to recover and the adhesive
to melt and cure.

During recovery of the sleeve, the adhesive will melt and flow for a
period of time before it begins to cure. This flow of adhesive can cause
adhesive to be forced through any small channels that would otherwise
provide leak paths for moisture ingress. The relatively large width of
the clip will cause central region 7 to prevent flow of the fused adhesive
directly out of the end of the sleeve. Instead the adhesive is forced in a
lateral direction by the recovery forces of the sleeve, as shown by the
arrows, and the adhesive fills the small channels of triangular cross-
section which extend along the cables 2 to 4 and are caused by
taughtening of the sleeve. As can be seen in figure 3, fillets 13 of

adhesive are formed in these regions indicating that the leak paths are
completely sealed.

The sleeve 5 may be formed from a cut length of extruded tubing,
but it is preferable for it to be formed as a moulded part. The moulded
part is preferably formed with a configuration such that, in its pre-
expanded or fully recovered form, it has one end of larger diameter than
the other end, as described in our copending applications entitled
"Harness and cable Branch-off" and " Branch-off Arrangement” filed on
even date herewith (Agents Refs: RK431 and RK432, which claim
priority from British applications Nos. 9013985.8 and 9013986.6), the
disclosures of which are incorporated herein by reference.

A second form of clip 6 is shown in figures 4 and 5. This clip 1s
formed from 0.635 mm thick stainless steel sheet and pressed into the
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configuration shown in figure 3 in which it has a generally flat control
region 7 and a pair of legs 8. Each leg 8 includes a pair of rigid
rectangular flaps 9 that have been pressed out of the sheet material and
which extend inwardly betweén the legs to a small extent. The clip may
be employed with a recoverable sleeve as shown in figure 1, the flaps 9

serving to grip the sleeve walls and prevent the clip sliding off the sleeve
("milking off") when the sleeve is recovered.

A third form of clip 6 is shown in figure 6. This form of chip is
generally as described above but includes an additional central leg 10
which is inserted between the sleeve walls in use. The central leg 10
may be provided to act as a path for rapid transmission of heat to the
interior of the sleeve in order to ensure that the adhesive is heated fully.
Alternatively, or in addition, it may carry an additionally quantity of
adhesive.

Yet another form of clip is shown in figure 7. This form of clip 1s
made from relatively thick (about 2 mm in diameter) coated stainless
steel wire 15 which has been bent into substantially a loop configuration
and then formed into a clip having external dimensions and an edge
profile generally the same as that shown in figure 1.
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Claims:

1. An arrangement for enclosing a branch-off between a pair of
elongate bodies, which comprises a dimensionally recoverable sleeve
which can surround the branch-off, and one or more clips which can be
positioned about opposed walls of the sleeve to divide the sleeve into
channels for the bodies, the or each clip being of unitary form and
having a pair of legs that are splayed outwardly to facilitate positioning
of the clip over the sleeve walls, the or each clip being deformable so that
the legs can be forced towards each other after the clip has been
positioned on the sleeve walls but sufficiently rigid, at least in its

deformed state, to resist opening out of the legs under the recovery forces
of the sleeve.

2. An arrangement as claimed in claim 1, wherein the clip is

generally sheet-like in form, each leg having a major surface that faces
the other leg.

3. An arrangement as claimed in claim 2, wherein the clip is
formed from pressed sheet material.

4. An arrangement as claimed in claim 2 or claim 3, wherein the

thickness of the clip material is in the range of from 0.01 to 0.1 times the
length of the legs.

5. An arrangement as claimed in any one of claims 1 to 4, wherein
the clip is substantially "U" or "V" shaped.

6. An arrangement as claimed in any one of claims 1 to 5, wherein

the clip has legs whose width decreases in a direction away from the
central region of the clip.

7. An arrangement as claimed in claim 6, wherein the lateral edges

of each leg are relatively straight and subtend an angle in the range of
from 10 to 50° to each other.
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8. An arrangement as claimed in any one of claims 1 to 7, wherein
the clip is formed from a metal.
9. An arrangement as claimed in any one of claims 1 to 8, which

includes more than one clip so that thrée or more channels can be
formed.

10. An arrangement as claimed in any one of claims 1 to 9, wherein

the dimensionally recoverable sleeve i1s coated with an adhesive at least
in the region of its ends.

11. An arrangement as claimed in claim 10, wherein the adhesive is
a particulate curable adhesive. '

12. An arrangement as claimed in any one of claims 1 to 11, which
includes electrical screening.

13. A method of enclosing a branch-off between a pair of elongate
bodies, which comprises:

(1) positioning a dimensionally recoverable sleeve about the
branch-off:

(i1) positioning a clip about opposed walls of the sleeve to divide
the sleeve into channels for the bodies, the clip being of unitary
form and having a pair of legs that are splayed outwardly to
facilitate positioning of the clip over the sleeve;

(111) forcing the legs of the clip towards each other into
engagement with the sleeve walls; and

(iv) recovering the sleeve about the branch-off;
the clip being sufficiently rigid, at least after its legs have been forced

towards each other, to resist opening out of the legs under the recovery
forces of the sleeve. |
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