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prising a clamp (200) for clamping to a trunking (110), and a clip (210)
for clipping to a cable breakout of a cable bundle (120, 122) supported in
the trunking. Each clamp comprises at least two trunk fittings (202) for
fitting to at least two respective bulbous longitudinal edges (111, 112) of
the trunking; and a clip fitting (205) for connecting to a respective clip.
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A CABLE BREAKOUT SUPPORT

The present invention relates to a cable breakout support for supporting a cable breaking

out from a bundle of cables.

Trunk structures such as I beams or U beams can be used to support bundles of cables,

the cables 1n each bundle being required to exit the bundle at various different positions along

the bundle.

A cable exiting the main bundle of cables may be described as a cable breakout. The cable
breakout needs to be routed away from the main bundle 1n the required direction, and 1 such
a way as to avoid chaffing of the cable breakout against the trunk structure or other adjacent

Structurecs.

Trunk structures for acrospace applications may have cable breakouts that need to be
accurately and rehiably routed with a low risk of chatfing/rubbing against adjacent structures,
with bend radi1 no lower than a minimum value, and without adding significant weight to the
aircraft. The routing also needs to be resistant to vibration and temperatures extremes as may
be encountered on an aircraft. The speed and ease of installation 1s another important

consideration.

The trunk structure may carry a cable bundle requiring many cable breakouts with
different routing directions, and the use of multiple different types of cable routing to

accomplish the different routing directions adds cost and complexity.

It 1s therefore an aim of the invention to provide an improved cable breakout support.

According to an embodiment of the mnvention, there 1s provided a cable breakout
support, comprising a clamp for clamping to a trunking, and a clip for clipping to a cable
breakout of a cable bundle supported in the trunking, each clamp comprising:

at least two trunk fittings for fitting to at least two respective bulbous longitudinal edges

of the trunking; and
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a clip fitting for connecting to a respective clip.

The at least two longitudinal edges of the trunking are provided with a bulbous cross
section, and each clamp has at least two trunk fittings for fitting to the at least two respective
longitudinal edges. The use of two trunk fittings per clamp in conjunction with the bulbous
edges of the trunking can help provide a safe and secure connection of the clamp to the
trunking. Furthermore, the connection of the clamp between two longitudinal edges may
make the clamp 1deally placed for clipping a cable breakout with a clip connected to a clip

fitting of the clamp.

The cable breakout supports may be comprised within a modular cable breakout support
system, 1 which differently shaped clamps are all compatible with differently shaped clips.
Then the clamp appropriate for the particular trunking may fit with the clip appropriate for
the particular breakout cable, without any compatibility issues arising between the clamp and

the clip.

Advantageously, each trunk fitting may comprise a slot for receiving one of the bulbous
longitudinal edges of the trunking. Furthermore, the slot may be formed across the end of a
trunk socket of the trunk fitting, and a collet may be provided for insertion into the trunk
socket. The collet may have a further slot for aligning with the slop of the socket, and may be
used to help grip a bulbous edge of the trunking. Additionally, the collet may have a tapered
portion, the taper for compressing the collet around the bulbous longitudinal edge of the

trunking when the collet 1s fully inserted into the trunk socket.

Advantageously, each clip fitting may comprise a clip socket, and each clip may comprise
a plug for msertion into the clip socket. The shapes and sizes of the clip socket and the clip
plug may be standardised across a modular system to ensure compatibility between clip
socket and the clip plug. The clip socket may be open ended, and the cable breakout support
may further comprise a clip lock for mserting mto the other end of the clip socket from the

plug, the clip lock engaging with the plug to secure the plug 1n the clip socket.

The clip fitting and the clip may comprise corresponding indentations and protrusions for

fixing the rotational position of the chip relative to the clamp. The indentations and
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protrusions may lock the clip in one of several different rotational positions, thereby enabling

control over the angle at which the breakout cable 1s held at by the clip.

Advantageously, the clamp may be formed as two interlocking parts, the first part
comprising one of the trunk fittings and the second part comprising the other of the trunk
fittings. The first and second parts may be mterlocked to hold the the opposing bulbous
longitudinal edges of an I shaped trunk across the top or the bottom of the I within the trunk
fittings.

Alternatively, the clamp may be triangular and comprises three trunk fittings at the
corners of the triangular clamp, the trunk fittings for fitting onto the bulbous longitudinal
cdges of a U shaped trunk across the top of the U. Two of the trunk fittings may fit onto one
of the bulbous longitudinal edges, and the remaining trunk fitting may fit onto the other of the

bulbous longitudinal edges, thereby providing a secure connection between the clamp and the

trunk.

Embodiments of the invention will now be described with reference to the accompanying
drawings, 1n which:

Fig. 1 shows a schematic perspective diagram of a cable breakout support according to a
first embodiment of the mvention bemg used to route cable breakouts on U shaped trunking;

Fig. 2 shows an enlarged schematic perspective diagram of the cable breakout support of
Fig. 1;

Figs. 3a and 3b show upper and lower schematic perspective diagrams of the clamp of the
first embodiment;

Figs. 4a and 4b show schematic perspective diagrams of a nut and a collet of the first
embodiment;

Figs. 5a and 5b show schematic perspective diagrams of a clip and a clip lock of the first
embodiment;

Figs. 6a and 6b show schematic perspective diagrams of the fitting together of the clamp
and clip of the first embodiment;

Figs. 6¢ and 6d show schematic cross-sectional diagrams of the fitting together of the

clamp and clip of the first embodiment;
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Fig. 7 shows a schematic cross-sectional diagram of a trunk fitting of the first
embodiment being fitted to a bulbous longitudinal edge of a trunking;

Fig. 8 shows a schematic perspective diagram of an alternate clamp for use 1n the first
embodiment;

Fig. 9 shows a schematic perspective diagram of a cable breakout support according to a
second embodiment of the invention being used to route cable breakouts on I shaped
trunking;

Figs. 10a and 10b show schematic perspective diagrams of first parts of clamps of the
second embodiment; and

Fig. 11 shows a schematic perspective diagram of first and second parts of an alternate

clamp for use 1n the second embodiment.

A first embodiment of the mvention will now be described with reference to Figs 1 — &.
Fig. 1 shows a U shaped trunking 110, comprising multiple U shapes arranged side by side
with one another. Cable bundles 120 and 122 are supported 1n the trunking and cable
breakouts 130, 131 and 132 exit from the cable bundles at various different positions along

the cable bundles.

The cable breakouts are chipped to cable breakout supports 100, which hold the cables in
place and direct them 1n the desired directions. As shown 1n the enlarged perspective view of
Fig.2, a cable breakout support 100 comprises a clamp 200 for clamping to the trunking 110,
and a clip 210 for clipping to a cable breakout.

The clamp 200 comprises three trunk fittings 202 and a clip fitting 205. Two of the trunk
fittings 202 engage with two respective bulbous longitudinal edges 111 and 112 of the
trunking 110. The bulbous longitudinal edges run longitudinally along the trunking and have
a bulbous cross section, the bulbous cross section enabling secure engagement with the trunk
fittings. The third trunk fitting 202 engages with one of the two respective bulbous
longitudinal edges to provide extra security against the clamp sliding longitudinally along the

trunking. The clip fitting 205 engages with the clip 210.
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The cable breakout supports 100 shown 1n Fig.1 collectively form a modular cable
breakout support system, m which difterently shaped clamps 200 are all compatible with
differently shaped clips 205.

Fig. 3a and 3b show top and bottom perspective diagrams of the clamp 200 of Fig. 2. The
trunk fittings 202 are formed at the corners of a triangular plate 350, and each comprise a
trunk socket 310. The trunk sockets 310 each have a slot 300 formed across them for
recerving bulbous longitudinal edges of the trunking. In this particular embodiment, the trunk
sockets 310 are formed as cylinders with axes extending perpendicular to the plate 350, and

the slots are formed as two diametrically opposed slots 1in the walls of the cylinders.

In this embodiment, the trunk sockets 310 are open ended trunk sockets extending
through the plate 350. Ridges 470 are formed around the open ends of the trunk sockets,
opposite to the ends of the trunk sockets where the slots 300 are formed.

Overhanging protrusions 320 are also formed around the open ends of the trunk sockets
310, opposite to the ends of the trunk sockets where the slots 300 are formed. In this
embodiment there a three overhanging protrusions for each trunk socket, formed at 0, 90,
and 180 degrees around each trunk socket. The overhangs are directed towards the centres

of the trunk sockets.

Each trunk socket 310 further comprises additional slots 302, which are formed as two
diametrically opposed slots i the walls of the cylinders. The additional slots 302 are
perpendicular to the slots 300.

The clip fitting 205 1s formed at the centre of the triangular plate 350, and comprises a
clip socket 360. The clip socket 360 1s an open ended socket, and formed as a cylinder
extending through the plate 350 with axis perpendicular to the plate 350. The clip socket 360
has a ridge 365 1nside the socket and extending around the axis of the socket, the ridge for

engaging with the clip 210.
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Fig. 4a shows a perspective diagram of a nut 450 for use with a collet 400 shown 1n Fig.

4b. The nut 450 and collet 400 are together used for securing one of the trunk fittings 202 to

a bulbous longitudinal edge of a trunk.

5 The nut 450 comprises a screw thread 455, and a flange 460 around the axis of the nut

and at on¢ end of the nut. The flange has ridges 480 extending away from the axis of the nut.

The collet 400 comprises a screw thread 4150 onto which the nut 450 may be screwed,
and a further slot 410 at the opposite end of the collet from the screw thread. The further slot
10 410 comprises a wider section 420 at the open end of the slot, and a narrower section 4135
beyond the wider section (see Fig. 7). The collet 400 also comprises a tapered portion 403,
such that the collet 1s wider at end of the further slot 410 than at the end of the screw thread
4150. The collet further comprises two protrusions 425 at the end of the collet having the
slot. The collet 400 1s shaped to fit through the open ended trunk sockets 310.
15
The attachment of one of the trunk fittings 205 to a bulbous longitudinal edge 111 of the

trunking will now be described with reference to Fig. 7.

Fig. 7 shows a cross sectional diagram of a trunk fitting 205 having a socket 310, 1n

20  which a collet 400 has been 1nserted. The collet 1s inserted such that the further slot 410 of
the collet 1s aligned with the slot 300 of the socket 310. The alignment 1s assured by the
protrusions 425 of the collet, which fit into the additional slots 302 of the socket 310. Part of
the bulbous longitudinal edge 111 of the trunking 110 has been inserted 1nto the wider
section 420 of the further slot 410 of the collet. The tapered portion 405 of the collet rests

25 against the entrance to the socket 310.

The nut 450 15 partially screwed onto the end of the collet 400, and the flange 460 of the
nut fits beneath the overhanging protrusions 320 of the trunk fitting 205. To fix the trunk
fitting 205 to the bulbous longitudinal edge 111, the nut 450 1s tightened, drawing the collet
30 400 and the bulbous longitudinal edge 111 further into the socket 310 1n a direction D1. The
taper 405 of the collet means that the collet 1s compressed around the bulbous longitudinal

edge 11 as the collet 18 drawn further 1nto the socket 310, securing the trunk fitting to the
bulbous longitudinal edge.
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The ridges 470 (see Fig.3a) around the open end of the socket 310 engage with the
ridges 480 on the flange 460 of the nut once the nut 1s fully tightened over the collet, the

ridges 470 and 480 helping prevent un-intentional unscrewing of the nut from the collet.

The bulbous longitudinal edge 111 has an oval cross section, although other bulbous
longitudinal edges where the where width of the trunking sidewall closer to the longitudinal
edge 1s greater than the width of the trunking sidewall further away from the longitudinal
edge are also possible. The greater width closer to the longitudinal edge can be considered as

a protruding section with which the trunk fitting of the clamp can securcly engage.

Fig. 5a shows a more detailed diagram of the clip 210, and Fig. 5b shows a diagram of a
clip lock 500 for use with the clip 210. The clip lock 500 1s used to secure the clip 210 to the
clip fitting 205 of the clamp.

The clip 210 comprises two opposing arms 530 for gripping the cable breakout between
the arms, and a plug 525 for engaging with the clip socket 360 of the clip fitting 205. The
plug 525 1s cylindrical and has protrusions 520 that are nwardly compressible toward the

axi1s of the plug, and a set of teeth 610 arranged around the axis of the plug.

The surtaces of the clip 210 that are used to grip the cable breakout may be lined with a
material such as silicone rubber to protect the cable breakout and provide the required level
of grip on the cable breakout. Two apertures at the ends of the arms of the clip may have a
retainer applied to them to hold the arms together and grip the cable breakout. The retainer
may for example be a cable tie, the cable tie being threaded through the apertures and then

tightened to draw the arms together and improve the level of grip on the cable breakout.

The clip lock 500 1n this embodiment 18 cylindrical, and has protrusions 510 that are
inwardly compressible towards the axis of the cylinder. The diameter of at Ieast a portion of
the cylinder 1s small enough for the portion to be inserted nside the plug 525. The click lock
500 has a flexible portion 511 with slots enabling inward compression of the protrusions, and

a shoulder portion 512 of greater diameter than the flexible portion.
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The attachment of the clip 210 to the clip fitting 205 of the clamp will now be described

with reference to Figs 6a — 6b.

Firstly, as shown in Fig. 6a, the plug 525 of the clip 210 1s inserted 1n a direction C1 mto
the clip socket 360 of the clamp 200. Upon msertion, the teeth 610 of the plug 525 engage
with teeth 620 of the clip socket 360 to lock the rotational orientation of the clip 210 relative
to the clamp 200. The rotational orientation 1s set such that the arms 530 of the clip direct
the cable breakout 1n the required direction. As can be seen 1n Fig. 6¢, the protrusions 520 of
the clip 210 engage with the ridge 365 of the socket 360. The ridge 365 1s also visible 1in Fig.
3b.

Secondly, as shown 1n Fig 6b, the clip lock 500 18 mserted 1n a direction C2 into the clip
socket 360 of the clamp 200. The clip lock 500 1s inserted into the socket 360 from the

opposite direction to what the plug 525 1s mserted, 1.¢. direction C2 1s opposite to direction

Cl.

A cross sectional diagram of the insertion of the clip lock 500 into the socket 360 1s
shown 1n Fi1g.6¢ and 6d. The cylindrical plug 525 comprises ridge 600 inside the cylindrical
plug and extending around the axis of the cylindrical plug. When the clip lock 500 1s inserted
into the socket 360 m direction C2, the flexible portion 511 and shoulder portion 512 of the
clip lock go mside of the cylindrical plug 5235, and the protrusions 510 of the clip lock
engage with the ridge 600. The shoulder portion 512 contacts the inside of the cylindrical
plug 525 and prevents the protrusions 520 of the cylindrical plug from dis-engaging with the
ridge 365 of the socket.

Fig. 8 shows a schematic perspective diagram of an alternate clamp 201 for use in the
first embodiment. The alternate clamp 201 1s the same as the clamp 200, except for that the
clip fitting 800 1s arranged differently to the clip fitting 205 of Fig. 3a. The clip fitting 800
comprises a clip socket 810 similar to the clhip socket 360 of Fig.3a, except that the clip
socket 810 1s arranged at one of the edges of the triangular plate and has an axis that 1s

aligned with the plane of the triangular plate.
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The components of the cable breakout support are formed from nylon, although other

materials such as other polymers or metals may also be used.

A second embodiment of the invention will now be described with reference to Figs 9 —
11. Fig. 9 shows a schematic perspective diagram of two cable breakout supports 900 being
used to route a cable breakout 930 on I shaped trunking 910. The I shaped trunking has
bulbous longitudinal edges 911 and 912, and a cable support 905 being used to support a
bundle of cables 920.

The cable breakout supports 900 each comprise a clamp having a first part 950 and a
second part 960, the parts mnterlocking with one another 1 a snap fit. The first and second
parts of the clamp each comprise a trunk fitting 1n the form of a slot 1000 for receiving a

bulbous longitudinal edge of the trunking 910.

The clamp 1s attached across the top of the I shaped trunking by placing the first and
second parts of the clamp with two respective bulbous longitudinal edges of the trunking
inside the respective slots of the first and second parts, and then snap fitting the first and
second parts together. The snap fit prevents the first and second parts from disengaging with

on¢ another, keeping the bulbous longitudinal edges 911 and 912 within the slots 1000.

The slots 1000 comprise enlarged portions 1010 at the closed ends of the slots, which can
snap over the bulbous longitudinal edges 911 and 912, and thereby help secure the first and
second parts of the clamp to the trunking.

The clamp comprises a clip fitting on the first part 950 of the clamp, the clip fitting being
the same as the clip fittings 405 or 800 of the first embodiment. As shown 1n Fig. 10a, the
clip fitting may be arranged with 1ts axis in line with the plane of the slot 1000, or as shown 1n

Fig. 10D, the clip fitting may be arranged with 1ts axis perpendicular to the slot 1000.

Fig. 11 shows schematic perspective diagram of first and second parts of an alternate
clamp for use 1n the second embodiment. The first and second parts of the alternate clamp

both comprise a clip fitting and corresponding clips for clipping to cable breakouts.
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The scope of the mmvention 1s defined by the appended independent claim(s). Further
features appearing 1 the dependent claims and the described embodiments are optional, and
may or may not be implemented 1n various other embodiments of the mvention as will be

apparent to those skilled 1n the art.

For example, the clamp of the first embodiment comprises three trunk fittings, although
other clamps comprising at least two trunk fittings, for example two trunk fittings according

to the second embodiment, or four trunk fittings, are also possible.

The trunk fitting of the first embodiment comprise slots, although other means for

engaging the bulbous ends such as pincers may alternatively be used.

The trunk fittmgs of the first embodiment also comprise sockets across which the slots
ar¢ formed, although 1n other embodiments the slots may be formed across means other than
sockets, for example across a solid member, or formed by a folded metal sheet as may be

done to make the slots 1000 of the second embodiment.

In the first and second embodiments, the rotational relationship between the clip 210 and
the clip fitting 205 1s fixed by the teeth 610 and 620, although other arrangements of
corresponding protrusions and mdentations on the clip and clip fitting are also possible as

will be apparent to the skilled person.
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CLAIMS

1. A cable breakout support, comprising a clamp for clamping to a trunking, and a clip

for clipping to a cable breakout of a cable bundle supported 1n the trunking, each clamp
comprising;

at least two trunk fittings for fitting to at least two respective bulbous longitudinal edges
of the trunking; and

a clip fitting for connecting to a respective clip.

2. The cable breakout support of claim 1, wherein each trunk fitting comprises a slot for

receiving one of the bulbous longitudinal edges of the trunking.

3. The cable breakout support of claim 2, wherein each trunk fitting comprises a trunk
socket, wherein the slot 1s formed across an end of the trunk socket, and wherein the cable
breakout support further comprises respective collets for inserting ito each trunk socket,
cach collet having a further slot for aligning with the slot of the trunk socket and for engaging
one of the bulbous longitudinal edges of the trunking.

4. The cable breakout support of claim 3, wherein each collet has a tapered portion that
increases the width of the collet towards the open end of the further slot, the taper for
compressing the collet around the bulbous longitudinal edge of the trunking when the collet 1s

fully mserted 1nto the trunk socket.

3. The cable breakout support of claim 4, wherein each trunk socket 1s open ended,
wherein each collet comprises a screw thread at the opposite end of the collet from the
further slot, and wherein the cable breakout support further comprises respective nuts for
screwing onto cach collet at the other end of the trunk socket from the slot, each nut for
drawing the tapered portion of each respective collet into the trunk socket and closing the

collet around the bulbous longitudinal edge of the trunking.

0. The cable breakout support of claim 5, wherein each nut comprises a flange for
contacting the respective trunk socket, each trunk fitting further comprising at least one

protrusion for overhanging and contacting the flange of each respective nut.
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7. The cable breakout support of claim 6, wherein each flange comprises ridges for

contacting corresponding ridges around the open end of the trunk socket.

8. The cable breakout support of any one of claims 3 — 7, wherein the further slot of
cach collet comprises a wider section for recerving the bulbous longitudinal edge of the

trunking, and a narrower section beyond the wider section.

9. The cable breakout support of any one of claims 3 — 8, wherein each collet comprises

a protrusion for receiving into an additional slot of the trunk socket.

10.  The cable breakout support of any preceding claim, wherein each clip fitting
comprises a clip socket, and wherein each clip comprises a plug for insertion 1nto the clip

socket.

11.  The cable breakout support of claim 10, wherein the clip socket 1s open ended, and
wherein the cable breakout support further comprises a clip lock for inserting 1nto the other
end of the clip socket from the plug, the clip lock engaging with the plug to secure the plug in
the clip socket.

12.  The cable breakout support of any preceding claim, wherein the clip fitting and the
clip comprise corresponding indentations and protrusions for fixing the rotational position of

the clip relative to the clamp.

13.  The cable breakout support of claim 12 when claim 12 1s appended to claim 10 or
claim 11, wherein the corresponding indentations and protrusions are tecth arranged around

the clip socket and corresponding teeth arranged around the plug.

14.  The cable breakout support of any preceding claim, wherein each clip comprises two

opposing arms for gripping the cable breakout between the arms.
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15.  The cable breakout support of claim 14, wherein the two opposing arms cach
comprise an aperture for receiving a retainer, the retainer arranged to hold the arms together

for gripping the cable breakout.

16.  The cable breakout support of any preceding claim, wherem the clamp 1s formed as
two mterlocking parts, the first part comprising one of the trunk fittings and the second part
comprising the other of the trunk fittings, the trunk fittings for fitting onto the opposing
bulbous longitudinal edges of an I shaped trunk across the top or the bottom of the 1.

17.  The cable breakout support of any one of claims 1 to 15, wherein the clamp 1s
triangular and comprises three trunk fittings at the corners of the triangular clamp, the trunk
fittings for fitting onto the bulbous longitudinal edges of a U shaped trunk across the top of
the U.

18.  The cable breakout support of claim 17, wherein the clip fitting 1s at the centre of the

triangular clamp.

19.  Apparatus comprising a trunking having at least two bulbous longitudinal edges, a
cable bundle supported by the trunking, a breakout cable exiting the cable bundle, and a cable
breakout support according to any preceding claim, wherein the at least two trunk fittings are
respectively fitted to the at least two bulbous longitudinal edges, and wherein the cable

breakout 1s clipped by the clip.

20. A modular cable breakout support system comprising a cable breakout support of any
one¢ of claims 1 to 18 and another cable breakout support of any one of claims 1 to 18,
wherein the clamps of the cable breakout supports have different shapes or sizes to one
another, wherein the clips of the cable breakout supports have different shapes or sizes to one
another, and wherein the differently shaped or sized clamps are all compatible with each one

of the differently shaped or sized clips.

21. A cable breakout support substantially as described herein or as shown 1n the

accompanying drawings.
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