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ABSTRACT

The present invention provides a mechanical link (100) and a carrier (220) for supporting
a conductor (240) within a mechaniéal link. The mechanical link (100) comprises: a first
arm (120) and a second arm (140), the second arm (140) being arranged for movement
with respect to the first arm (120); and a flexible helical carrier (220) for supporting a
conductor (240), wherein the flexible helical carrier (220) is received within the first and
second arms. The carrier (220) comprises a generally helical member of a flexible
material, the generally helical member comprising a continuous support portion having

on both sides thereof upstanding wall portions
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MECHANICAL LINK

Technical Field

The present application relates to a mechanical link for guiding and protecting a flexible

member such as a conductor, cable, hose or the like.

Backeround to the Invention

There are numerous applications in which it is necessary to guide a flexible member such
as an electrical conductor or cable, hydraulic hose or the like between two structures,
where one structure is moveable relative to the other. For example, in the aerospace
industry it is a common requirement for an electrical cable to provide power to
components on moveable control surfaces, whilst in the automotive industry electrical
conductors are commonly required to provide power to components in doors, wing
mirrors and the like. In all of these applications the conductor must be able to withstand
repeated movement of the structure to which it is connected without damage, whilst at the

same time minimising the amount of conductor used, to minimise weight and cost.

Solutions have been developed which house conductors within moveable joints, thereby
accommodating the required range of movement whilst also protecting the conductor
from damage from objects outside the joint. However, many of these solutions are bulky
and complicated. Accordingly, a need exists for a compact and simple mechanism for

guiding and protecting flexible members such as conductors,
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Summary of Invention

According to a first aspect of the present invention there is provided a mechanical link
comprising: a first arm and a second arm, the second arm being arranged for movement
with respect to the first arm; and a flexible helical carrier for supporting a conductor,

wherein the flexible helical carrier is received within the first and second arms.

The mechanical link of the first aspect provides a robust yet compact and lightweight
solution to the problem of guiding' and protecting flexible conductors over and around

moveable joints

The flexible helical carrier may be of an elastomeric material.

The elastomeric material may comprise neoprene, for example.

The flexible helical carrier may comprise a continuous support portion for receiving the
conductor, the continuous support portion having on both sides thereof upstanding wall
portions for retaining the conductor in position when the conductor is received on the

central support portion.

The second arm may be arranged for pivotal movement with respect to the first arm about

two mutually orthogonal axes.

The mutually orthogonal axes may be offset from one another.

The first arm may comprise a first arm end received in a first housing portion, the second
arm may comprise a second arm end received in a second housing portion, and the

flexible helical carrier may be attached at a first end thereof to the first arm end and at a

second end thereof'to the second arm end.
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According to a second aspect of the invention there is provided a carrier for supporting a
conductor in a mechanical link, the carrier comprising a generally helical member of a
flexible material, the generally helical member comprising a continuous support portion
having on both sides thereof upstanding wall portions.

The flexible material may comprise an elastomeric material.

The elastomeric material may comprise neoprene, for example.

Brief Description of the Drawings

Embodiments of the invention will now be described, strictly by way of example only,

with reference to the accompanying drawings, of which:
Figure 1 is a schematic perspective representation of a mechanical link;

Figure 2 is a schematic perspective representation of the mechanical link of Figure 1 with

an outer housing removed;

Figure 3 is a schematic cross-sectional view of the mechanical link of Figures 1 and 2,

showing first and second arms in an axially aligned condition; and
Figure 4 is a further schematic cross-sectional view of the mechanical link of Figures 1

and 2, in a bent configuration in which the first arm is angled with respect to the second

arm.
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Description of the Embodiments

Referring first to Figure 1, a mechénical link is shown generally at 100. In the example
described below and illustrated in the accompanying Figures the mechanical link 100
guides and protects a set of flexible electrical conductors, but it will be appreciated by
those skilled in the art that the principles described herein can be applied to other types of
flexible members, including, for example, cables, pneumatic and hydraulic hoses, fibre

optic cables and the like.

The mechanical link 100 comprises an outer housing including a first housing member
120, a second housing member 140 and an intermediate housing member 160 which
connects the first housing member 120 to the second housing member 140, such that the
second housing member 140 is arranged for pivotal movement with respect to the first
housing member 120. Disposed within the first housing member 120 is a generally
hollow first arm end 180, and disposed within the second housing member 140 is a
generally hollow second arm end 200. The first housing member 120 and the first arm
end 180 together constitute a first arm of the mechanical link 100, whilst the second
housing member 140 and the second arm end 200 together constitute a second arm of the

mechanical link 200.

As can be seen most clearly in Figure 2, a carrier 220 is attached at a first end thereof to
the first arm end 180. The carrier 220 is attached at a second end thereof to the second
arm end 200. The carrier 220 supports one or more conductors 240 which, in the
illustrated example, is a set of three electrical conductors.  When the mechanical link 100
is fully assembled, the carrier 220 and the conductor(s) 240 that it supports are received
within and protected by the first and second housing members 120, 140, and pass through

the intermediate housing member 160.
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The carrier 220 is generally helical in shape, and is made of a flexible material, such as,
for example, an elastomeric material. Neoprene is a particularly suitable material for the
flexible helical carrier 220, because of its elastomeric properties and its resistance to
chemicals, but it will be appreciated that any flexible material which meets the
requirements of the particular application of the mechanical link 100 can be used for the

flexible helical carrier 220.

As shown in the cross-sectional representations of Figures 3 and 4, the flexible helical
carrier 220 is configured with a continuous central support portion 222 which is flanked
on both sides by upstanding wall portions 224, 226, which serve to retain the
conductor(s) 240 in position when the conductor(s) 240 are received on the central
support portion 222, by preventing the conductor(s) 240 from slipping off the edge of the

continuous central support portion 222.

Returning to Figure 1, it will be noted that in the illustrated example the first, second and
intermediate housing members 120, 140, 160 are configured to form a universal joint,
which permits pivotal movement of the first housing member 120 with respect to the

second housing member 140 about two mutually orthogonal axes.

The first housing member 120 is formed as a hollow cylinder. A first lug 122 extends
outwardly of a first end of the first housing member 120, and a second lug 124 extends
outwardly of the first end of the first housing member 120. The second lug 124 is
positioned opposite the first lug 122, with the first and second lugs 122, 124 being
circumferentially spaced approximately 180 degrees apart so as to form a gap between
the first and second lugs 122, 124 in which the intermediate housing member 160 can be
received. To this end the first lug 122 includes a mounting hole 126 and the second lug
includes a mounting hole 128 (not visible in Figure 1) for receiving first and second

mounting pins of the intermediate housing member 160.
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The second housing member 140 is substantially identical to the first housing member,
being formed as a hollow cylinder with outwardly extending spaced first and second lugs
142, 144 (second lug 144 not visible in Figure 1) between which the intermediate housing
member 160 can be received. To this end the first lug 142 includes a mounting hole 146
and the second lug 144 includes a mounting hole 148 (not visible in Figure 1) for

receiving third and fourth mounting pins of the intermediate housing member 160.

The intermediate housing member 160 is formed as a hollow ring 162 having first and
second lugs 164, 166 extending outwardly of a first side of the hollow ring 162 in a first
direction. The first and second lugs 164, 166 are circumferentially spaced apart on the
ring 162 by approximately 180 degrees, and each lug 164, 166 is provided with a
respective mounting pin 168 which can be received in the mounting holes 126, 128 of the

first and second lugs 122, 124 of the first housing member 120.

The intermediate housing member 160 also includes third and fourth lugs 170, 172 (not
visible in Figure 1) which extend outwardly of a second side of the hollow ring 162 in a
second direction which is opposite to the first direction. The third and fourth lugs 170,
172 are circumferentially spaced apart on the ring 162 by approximately 180 degrees, and
each lug 170, 172 is provided with a respective mounting pin 174 which can be received
in the mounting holes 146, 148 of the first and second lugs 142, 144 of the second

housing member 120.

As can be seen in Figure 1, the third and fourth lugs 170, 172 are spaced from the first
and second lugs 164, 166 by approximately 90 degrees, such that when the first and
second housing members 120, 140 are attached to the intermediate housing member 160,
the second housing member 140 is rotated through approximately 90 degrees with respect

to the first housing member 120.
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The configuration of the first and second housing members 120, 140 and the intermediate
housing member 160 permits rotation of the first and second housing members 120, 140
about two mutually orthogonal axes: a first axis which passes through the centres of
mounting holes 126, 128 of the first housing member 120 and a second axis which passes
through the centres of the mounting holes 146, 148 of the second housing member 140.
As can be seen from Figure 1, because the first and second lugs 164, 166 of the
intermediate housing member 160 extend in an opposite direction to its third and fourth
lugs 170, 172, these axes are offset with respect to each other. This ensures that there is a
clear path within the mechanical link 100 for the flexible helical carrier 220 as the link

100 transitions through a range of angles about the first and second axes.

The flexible helical carrier 220 accommodates this rotation without stressing the
conductor(s) it carries, as the flexible helical carrier 220 is able to flex, extend and
contract to accommodate rotation of the housing members 120, 140, as will now be

explained with reference to Figures 3 and 4.

Figure 3 is a schematic cross-sectional representation of the mechanical link 100 in a
generally straight configuration. As can be seen, in the straight configuration illustrated
that flexible helical carrier 220 is also generally straight, and has a first length, indicated

by the chain-dashed line 260, which may be, for example, around 50 mm.

Figure 4 is a schematic cross-sectional representation of the mechanical link 100 in a bent
configuration in which the first housing member 120 is angled with respect to the second
housing member 140, by rotation of the second housing member 140 about the second
axis. In the illustrated bent configuration (in which the mechanical link 100 has been
rotated through 180 degrees about its central axis with respect to the representation of
Figure 3) the flexible helical carrier 220 is bent and has a second length, indicated by the
chain-dashed line 280, which is smaller than the first length 260 (e.g. the second length

may be around 49.1 mm, as compared to the first length of around 50 mm) due to

CA 2978294 2017-09-06



compression of the flexible helical member 220 as it bends to accommodate the bend in

the mechanical link 100.

The exemplary mechanical link 100 described herein and illustrated in the accompanying
Figures is configured as a universal joint made up of the first and second housing
members 120, 140 and the intermediate member 160. However, it will be appreciated by
those skilled in the art that the principles described in this document are equally
applicable to other configurations of mechanical links having first and second arms with

the second arm being arranged for movement with respect to the first arm.

For example, a mechanical link may comprise first and second arms that are connected
for movement about a single axis. Such single-axis movement may be achieved through
the use of an intermediate member connected to both the first and second arms such that

the second arm is able to rotate about an axis with respect to the first arm.

Equally, the mechanical link need not have any intermediate member, but instead the first
and second arm members may be connected directly to one another for pivotal or other
movement (for example translational movement, such as telescopic movement of one arm

member with respect to the other) with respect to one another.

Further, the principles described above are equally applicable to mechanical links that
permit movement of a second arm about multiple axes with respect to a first arm, for
example through the use of a flexible intermediate member such as a corrugated or

bellows-like flexible hose, to connect the first arm to the second arm.

The mechanical link described above with reference to the accompanying Figures
provides a robust yet compact and lightweight solution to the problem of guiding and
protecting flexible conductors over and around moveable joints, which may involve

movement about multiple different axes.
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Claims

1. A mechanical link comprising:

a first arm and a second arm, the second arm being arranged for movement with respect
to the first arm; and

a flexible helical carrier for supporting a conductor wound around a continuous support
portion of the flexible helical carrier, wherein the flexible helical carrier is received within the
first and second arms.

2. A mechanical link according to claim 1 wherein the flexible helical carrier is of an
elastomeric material.

3. A mechanical link according to claim 2 wherein the elastomeric material comprises
neoprene.
4. A mechanical link according to any one of claims 1 to 3, wherein the continuous support

portion of the flexible helical carrier having on both sides thercof upstanding wall portions for
retaining the conductor in position when the conductor is wound on the continuous support
portion.

5. A mechanical link according to any one of claims | to 4, wherein the second arm is
arranged for pivotal movement with respect to the first arm about two mutually orthogonal axes.

6. A mechanical link according to claim 5 wherein the mutually orthogonal axes are offset
from one another.

7. A mechanical link according to any one of claims 1 to 6, wherein the first arm comprises
a first arm end received in a first housing member, the second arm comprises a second arm end
received in a second housing member, and wherein the flexible helical carrier is attached at a
first end thereof to the first arm end and at a second end thereof to the second arm end.
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8. A mechanical link according to claim 7, wherein the first housing member and the second
member are formed as hollow cylinders.

9. A mechanical link according to claim 7 or 8, further comprising an intermediate housing
member interposed between the first and second housing members, wherein the first, second and
intermediate housing members are configured to form a universal joint.

10. A mechanical link according to claim 9, wherein the intermediate housing member is
formed as a ring.

11. A carrier for supporting a conductor in a mechanical link, the carrier comprising a helical
member of a flexible material terminated by ends configured for coupling to a mechanical link,
the helical member consisting essentially of a continuous support portion having on both sides
thereof upstanding wall portions.

12. A carrier according to claim 11 wherein the flexible material comprises an elastomeric
material.

13. A carrier according to claim 12 wherein the elastomeric material comprises neoprene.
14. A carrier according to claim 11, wherein the continuous support portion having on both

sides thereof the upstanding wall portions forms a helical open channel.

15. The carrier according to claim 14, wherein the helical open channel is configured for
holding multiple cables in a parallel arrangement.
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