I*I Innovation, Sciences et Innovation, Science and CA 3132018 A1 2020/11/19
Développement économique Canada Economic Development Canada
en 3132 018

Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office

t2 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13 A1

(86) Date de dépo6t PCT/PCT Filing Date: 2020/05/04 (51) ClLInt./Int.Cl. F76L 3/137(2006.01),
(87) Date publication PCT/PCT Publication Date: 2020/11/19 F168 2/08(2006.01)
< - - . (71) Demandeur/Applicant:
(85) Entrée phase nationale/National Entry: 2021/09/28 GRIPPLE LIMITED. GB
(86) N° demande PCT/PCT Application No.: IB 2020/054197
(72) Inventeur/Inventor:
(87) N° publication PCT/PCT Publication No.: 2020/229937 GIEMZA, LEE, GB

(30) Priorités/Priorities: 2019/05/11 (GB1906663.8); (74) Agent: ROBIC
2019/10/25 (GB1915523.3); 2020/04/24 (GB2006024.0)

(54) Titre : DISPOSITIF DE RACCORDEMENT
(54) Title: CONNECTING DEVICE

Fig 10
55 85
83 /58 %4 72
81
78 56 / 74
2 29 62/ 46 P 0
84 “30_80
\ Sl M e
29— =l y
——
e \

N

BN
i
/

86

(57) Abrégé/Abstract:

A connecting device (10) is disclosed for connecting an article (12) to a support (14). The connecting device (10) comprises a
flexible elongate member (20) and a clamping arrangement (18) for clamping the flexible elongate member (20) around the article
(12). The clamping arrangement (18) comprises a body (22) and a clamping element (34). The clamping element (34) is movable
between clamping and non-clamping positions. In the clamping position, the clamping element (34) clamps the flexible elongate
member (20) to the body (22), thereby attaching the article (12) to the clamping arrangement (18). In the non-clamping position,
the flexible elongate member (20) is movable through the body (22).
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Abrégé:

L'invention concerne un dispositif de raccordement (10) permettant de raccorder un article {12) a un
support {14). Le dispositif de raccordement (10} comprend un élément allongé flexible {20) et un
agencement de fixation (18) pour fixer I'élément allongé flexible {20) autour de l'article {12).
L'agencement de fixation (18) comprend un corps {22) et un élément de fixation (34). L'élément de
fixation (34) est mobile entre des positions de fixation et de non-fixation. Dans la position de
fixation, I'élément de fixation (34) fixe I'élément allongé flexible {20) au corps (22}, fixant ainsi
l'article (12) a I'agencement de fixation {18). Dans la position de non-fixation, I'élément allongé
flexible {20) est mobile dans le corps (22).

Abstract:

A connecting device (10) is disclosed for connecting an article (12) to a support (14). The
connecting device (10) comprises a flexible elongate member (20) and a clamping arrangement (18)
for clamping the flexible elongate member {20} around the article (12). The clamping arrangement
(18) comprises a body (22) and a clamping element (34). The clamping element (34) is movable
between clamping and non-clamping positions. In the clamping position, the clamping element (34)
clamps the flexible elongate member (20) to the body (22), thereby attaching the article {12) to the
clamping arrangement (18). In the non-clamping position, the flexible elongate member (20) is
movable through the body (22).
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CONNECTING DEVICE

This invention relates to connecting devices. More particularly, but not
exclusively, this invention relates to connecting devices for connecting elongate
articles to elongate supports. Embodiments of the invention relate to connecting

devices for connecting pipes to struts.

Pipes, and other elongate articles, are often installed in buildings close to the
roof or ceiling. The pipe, or other article, is generally secured to carrying struts by
means of connecting devices. There may be a large number of such struts, which can
result in the installation being very time consuming. In addition, specific clamps to fit

the outer diameter of the pipes with or without insulation may also be required.

According to one aspect of this invention, there is provided a connecting device
for connecting an article to a support, the connecting device comprising: a flexible
elongate member; and a clamping arrangement for clamping the flexible elongate
member arcund the article; the clamping arrangement comprising a body and a
clamping element, the clamping element being movable between clamping and non-
clamping positions; wherein, in the clamping position, the clamping element clamps
the flexible elongate member to the body, thereby attaching the article to the clamping
arrangement, and in the non-clamping position, the flexible elongate member is
movable through the body.

The article may be a cylindrical article. The article may be a pipe. The support
may be an elongate support, such as a strut. The connecting device may be a

connecting assembly.

The flexible elongate member may be a substantially flat flexible elongate
member. The flexible elongate member may be a strap. The flexible elongate member
may be formed of a malleable material, such as a suitable metallic material. The
flexible elongate member may be coated, for example with a plastics material, to

prevent metal on metal contact.
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In a first embodiment, the body may be a unitary component. In a second
embodiment, the body may comprise an inner main part and an outer cover part. The
inner main part may be formed of a metal, such as zinc. The outer cover part may be
formed of a plastics material.

The clamping element may comprise a wedge. It will be appreciated that other
suitable types of clamping element may be used, for example a roller.

The body may have a clamping surface against which the flexible elongate
member can be clamped. The clamping surface may be provided in the inner main
part of the body. The clamping element may comprise a clamping face to clamp the

flexible elongate member against the clamping surface.

The body may have a holding portion for holding the article. The holding portion
may be a substantially V shaped surface. In the second embodiment, the outer cover
part may have the holding portion. An upper resilient member may be disposed on
the holding pertion. The upper resilient member may be deformable to adopt the
shape of the holding portion.

The upper resilient member may be resiliently compressible when the flexible
elongate member is tightened around the article, thereby preventing over tightening of

the flexible elongate member.

The upper resilient member may provide greater friction than the holding portion,

thereby reducing longitudinal movement of the article.

The body may define an access formation to allow access of the flexible elongate
member to an intemal region of the body. In the second embodiment, the inner main
part may define the access formation.

The access formation may be an aperture defined by the body. In the second
embodiment, the access formation may be defined by the inner main part. The access
formation may communicate with the first access region to allow the flexible elongate
member to extend from the first access region.

2



10

15

20

25

30

WO 2020/229937 PCT/IB2020/054197

The body and the flexible elongate member may include corresponding attaching
formations to attach an end region of the flexible elongate member to the body. One
of the corresponding attaching formations may comprise a hole defined by one of the
flexible elongate member and the body.

The other of the attaching formations may comprise a projection on the other of
the flexible elongate member and the body. The attaching formation on the body may
be arranged within said internal region of the body. In the second embodiment, the
inner main part of the body may define the hole or may comprise the projection.

The hole may be defined by the flexible elongate member. The projection may

be provided on the body. The projection may be a pin.

In an alternative version of the attaching formations, the projection may be
provided on the inner main part of the body. The projection may be received in the
hole in the end of the flexible elongate member to attach the flexible elongate member
to the body.

The attaching formations may comprise deflection formations on the body. In
the second embodiment, the deflection formations may be provided on the outer cover
part. The deflection members may be provided on the holding portion, and may extend
therefrom. Each of the deflection formations may be elongate. Each deflection
formation may comprise a deflection rib. The deflection formations may extend

through the access formation in the inner main part.

The projection may comprise an inclined surface to guide the end region of the
flexible elongate member over the projection as the flexible elongate member is
inserted into the body. The deflection formations may be arranged opposite each
other across the projection. The deflection formations may be arranged on opposite
sides of the projection.

The deflection formations may engage the end region of the flexible elongate
member as the flexible elongate member is inserted into the body. Each deflection

3
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formation may engage a respective opposite edge region of the flexible elongate
member to deflect the edge regions around the projection. The projection may have
an apex. Each deflection formation may engage the opposite edge regions of the
flexible elongate member to deform the end region around the apex.

The edge regions of the flexible elongate member are s$¢ deflected by the
deflection formations until the projection is received by the hole in the end region of
the flexible elongate member.

The deflection formations may constitute retaining formations to retain the
flexible elongate member on the projection. When the projection is received by the
hole in the end region of the flexible elongate member, the deflection formations may

retain the flexible elongate member on the projection.

The connecting device may comprise a fastening arrangement for fastening the
clamping arrangement to the support. The fastening arrangement may include an
aperture defined through the body. In the second embodiment, the aperture may be
defined through the inner main part of the body.

The fastening arrangement may include a fastener which can be inserted through
the aperture in the body, or through the aperture in the inner main part, to fasten the
clamping arrangement to the support. The fastener may be a screw or bolt. The
fastening arrangement may further include a nut, to which the fastener is attached.
The nut may be configured to engage the support to fasten the clamping arrangement

to the support.

The connecting device may comprise an urging arrangement for urging the
clamping element to the clamping position.

The connecting device may comprise a carriage to carry the clamping element.
The carriage may comprise a holder to hold the clamping element. The holder may
be a frame. The clamping element may be captive in the holder.
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The carriage may include the urging arrangement. The carriage may include a
reaction member to apply a reaction force on the urging arrangement to enable the
urging arrangement to urge the clamping element to the clamping position.

The urging arrangement may comprise a spring member. The urging
arrangement may comprise one or more spring members. The, or each, spring
member may be a zig zag spring.

One version of the carriage may comprise an urging arrangement comprising
two of the spring members. It will be appreciated that the urging arrangement may

comprise any suitable number of spring members.

The spring members may be arranged opposite one another, the clamping

element being disposed between the spring members.

Another version of the carriage may comprise an urging arrangement comprising
a single spring member, which may be arranged substantially centrally on the reaction
member.

The urging arrangement may extend from the reaction member to the clamping
element. The urging arrangement may extend from the reaction member to the holder.
The spring member may extend from the reaction member to the clamping element.

The spring member may extend from the reaction member to the holder.

The body may define an internal space to receive the carriage. In the second
embodiment, the internal space may be defined by the inner main part of the body.
The clamping surface may be a surface defining the internal space.

The carriage may be substantially flat. The carriage may be insertable into the
body, or into the inner main part.

The carriage may be slidable into the internal space in the body, or in the inner
main part. The connecting device may include a securing arrangement to secure the
carriage to the body, or to the inner main part.

5
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The securing arrangement may comprise a detent formation. The detent
formation may comprise a hook formation. The detent formation may be provided on
one of the carriage and the body.

The securing arrangement may comprise a cooperating formation cooperable
with the detent formation. The cooperating formation may be a recess to receive the
detent formation. The cooperating formation may be provided on the other of the
carriage and the body.

In one version of the securing arrangement, the securing arrangement may
comprise a first securing formation on the carriage. The securing arrangement may

comprise a second securing formation on the body.

The first securing formation may comprise the detent formation. The second
securing formation may comprise the cooperating formation to cooperate with the
detent formation. The second securing formation may be a recess defined by the
body.

One of the carriage and the body may comprise two of the detent formations on
opposite sides of the carriage or the body. The other of the carriage and the body may
comprise two of the cooperating formations on opposite sides of the body or the
camriage. The carriage may comprise the two detent formations on opposite sides of
the carriage. The body may comprise the two cooperating formations on opposite

sides of the body. Each cooperating formation may comprise one of the recesses.

The body may define a first opening arrangement through which the carriage can
be inserted into the body. The body may define a second opening arrangement
through which the carriage extends when the carriage is received in the body.

The carriage may be inserted through the first opening arrangement into the
internal space. In the second embodiment, the inner main part may define the first
opening arrangement. The first opening arrangement may have a first carriage
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receiving region to receive a portion of the carriage therethrough. The second

securing formation may be provided adjacent the carriage receiving region.

The carriage may extend through second opening arrangement when the
carriage is received in the internal space. In the second embodiment, the inner main
part may define the second opening arrangement. The second opening arrangement
may have a second carriage receiving region to receive a portion of the carriage
therethrough.

The first and second opening arrangements may provide communication
between a region extemnal of the body and the intemal space. The first opening
arrangement may be defined at one end of the body. The second opening

arrangement may be defined at the opposite end of the body.

The inner main part may have opposite first and second sides, and front and rear
faces. The inner main part may define the internal space. The inner main part may
define the opposite first and second opening arrangements. The inner main part may
define the first and second carriage receiving regions and the first and second access
regions.

The outer cover part may further include downwardly extending side wall
portions, and front and rear wall portions. The side wall portions may extend over the
first and second sides of the inner main part. The front and rear wall portions may

extend over the front and rear faces.

The front wall portion may constitute the second securing formation in another
version of the securing arrangement. The front wall portion may extend across said
first carriage receiving region. The front wall portion may extend across said reaction
member, thereby securing the carriage in the body. Thus, the front wall portion may
provide an abutment to allow the reaction member to apply the reaction force to the
urging arrangement.

The carriage may include a release portion for moving the clamping element from
the clamping position to the non-clamping position. The release portion may extend

7
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through the second opening arrangement when the carriage is received in the internal
space. The second opening arrangement may be opposite the first opening
arrangement.

The clamping element may be provided on the release portion. The release
portion may be movable relative to the first securing formation.

The first opening arrangement may have a first access region to provide access
for the flexible elongate member to the internal space. The first opening arrangement
may be defined at a first end of the body.

In the second embodiment, the inner main part may define the first access region.
The first access region may be open to communicate with the first carriage receiving
region. Alternatively, the first access region and the first carriage receiving region may

be separate from each other.

The second opening arrangement may have a second access region to provide
access for the flexible elongate member to the internal space. The second opening
arrangement may be defined at the cpposite second end of the body.

In the second embodiment, the inner main part may define the second access
region. The second access region may be open to communicate with the second
carriage receiving region. Alternatively, the second access region and the second

carriage receiving region may be separate from each other.

The front wall portion may define a front opening, which may align with the first
access region of the first opening arrangement.

The rear wall portion may define a rear recess, which may align with the second
carriage receiving region. The rear wall portion may define a rear opening, which may
align with the second access region of the second opening arrangement.
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The carriage may have first and second opposite ends. The first securing
formation may be provided at the first end of the carriage. The release portion may
extend to the opposite second end of the carriage.

The second end of the carriage may project from the second opening
arrangement. The second end of the carriage may project from the second carriage
receiving region of the second opening arrangement. Thus, a user can press the
second end of the carriage into the body, or into the inner main part, to move the
clamping element to the non-clamping position. The user may press the second end
of the carriage to move the release portion inwardly of the body, or of the inner main

part, to release the clamping element.

The carriage may include a ramp formation to direct the flexible elongate member
through the body. The ramp formation may direct the flexible elongate member
through the first access region. The ramp formation may extend between the clamping
element and the first end of the carriage. The ramp formation may extend between
the clamping element and reaction member.

The ramp formation may comprise two adjacent ramps. The ramps may be
provided on opposite sides of the clamping element.

In the embodiment described herein the ramps provide the advantage that they
assist in arranging the elongate member as flat as possible. The elongate member
may be naturally curved/coiled. As a result, it may cause the clamping element
problems in gripping the strap. The flattening of the elongate member by the ramps

facilitates the clamping element gripping the elongate member.

The ramp formation may comprise a ramped surface. Each of the ramps may
comprise a respective ramped surface. When the clamping element is in the clamping
position, the, or each, ramped surface of the ramp formation may be disposed further
from the clamping surface of the body, or the inner main part, than the clamping face
of the clamping element.
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When the clamping element is in the non-clamping position, the clamping face of
the clamping element may be disposed further from the clamping surface of the body,
or the inner main part, than the, or each, ramped surface of the ramp formation. This
allows the clamping face to be fully disengaged from the flexible elongate member
when the clamping element is in the non-clamping position.

The carriage may define an aperture arranged to align with the aperture in the
body, or with the aperture in the inner main part, whereby the fastener can be inserted
through the aperture in the carmriage. The aperture in the carriage may be defined
through the release portion.

The connecting device may further include a tightening element for tightening the
flexible elongate member against the article. The tightening element may be movable
to engage the flexible elongate member and urge the flexible elongate member into

tight engagement with the article.

The tightening element may be held by the body, or by the inner main part. The
tightening element may be rotatable to a tightened position in which the tightening
element is tightened against the flexible elongate member. In the tightened position,
the flexible elongate member is pulled tightly against the article by the tightening
element. The tightening element may be rotatable to a non-tightened position in which
the tightening element is not tightened against the flexible elongate member. In the
non-tightened position, the flexible elongate member is not tightened against the

article by the tightening element.

The tightening element may have a main axis about which the tightening element
rotates. The tightening element may comprise a shaft aligned with the main axis.

The shaft may comprise a proximal portion and a distal portion. The tightening
element may further include a cam member for engaging the flexible elongate
member. Said cam member may be offset from the main axis. The cam member may
be a central portion. The cam member may be arranged between the proximal and
distal portions.

10
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The body, or the inner main part, may include an engaging portion for engaging

the cam member.

The engaging portion may have a cam engaging surface for engaging the cam
member. The engaging portion may include a stop member, which may extend from
the cam engaging surface. The stop member may engage the cam member when the
cam member is in the non-tightened position.

The cam member may comprise a nose portion. The cam engaging surface and
the stop member may define a cam receiving recess therebetween for receiving the
nose portion. The cam receiving recess may receive the nose porticn when the

tightening element is in the non-tightened position.

The cam member may define a stop recess. The stop recess may be opposite
the nose portion. The stop recess may receive the stop member when the tightening
element is in the tightened position, thereby stopping the tightening element from
being rotated beyond the tightened position.

The cam member and the body may comprise locking formations for locking the
tightening element in the non-tightened position. The locking formations may
comprise an indentation on one of the tightening element and the body, and a
protrusion on the other of the tightening element and the body. In the second

embodiment, the locking formation on the body may be on the inner main part.

The indentation may be on the tightening element. The indentation may be
defined by the cam member. The indentation may be defined at an end of the stop
recess defined by the cam member.

The locking formations may comprise two of the indentations. The indentations
may be on opposite sides of the tightening element. The indentations may be defined
opposite each other across the stop recess. The indentations may be defined at
opposite ends of the stop recess.

11
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The protrusion may be on the body. The locking formations may comprise two
of the protrusions. The protrusions may be arranged on opposite sides of the body.
In the second embodiment, the, or each, protrusion may be on the inner main part.
Each protrusion may be arranged on a respective one of the first and second sides of
the inner main part.

The connecting device may comprise cooperating affixing formations to affix the
outer cover part to the inner main part. The cooperating affixing formations may
comprise a plurality of fins on one of the outer cover part and the inner main part.

The cooperating affixing member may further include a plurality of concavities
defined by the other of the outer cover part and the inner main part. The plurality of
fins may be provided on the inner main part. The plurality of concavities may be

defined by the outer cover part.

The plurality of concavities may be defined by the first and second side wall
portions of the outer cover part. The plurality of concavities may be defined at the
lower edges of the aforesaid first and second side wall portions.

The plurality of concavities may receive the plurality of fins to affix the outer cover
part to the inner main part. The cooperating affixing formations may frictionally engage
each other to affix the outer cover part to the inner main part. In use, the weight of the
article, and/or the force applied thereto by the flexible elongate member may ensure

that the outer cover part to the inner main part are securely affixed to each other.
The plurality of fins may be provided on the first and second sides of the inner
main part. The plurality of fins may be provided on lower regions of the first and

second sides of the inner main part.

At least one embodiment of the invention will now be described by way of
example only, with reference to the accompanying drawings, in which:

Figure 1 is a perspective view of a connecting device mounted on a support;

12
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Figure 2 shows the connecting device of Figure 1, with an article thereon;

Figure 3 shows the connecting device of Figures 1 and 2, in which the connecting
device is attached to the article,

Figure 4 is a perspective view from one side of a clamping arrangement, being
part of the connecting device;

Figure 5 is a further perspective view of the clamping arrangement, from the
same side as shown in Figure 4;

Figure 6 is a sectional view of the clamping arrangement, from the same side as

shown in Figure 4;

Figure 7 is a further sectional view of the clamping amrangement, from the same

side as shown in Figure 4;

Figure 8 is a sectional view of the clamping arrangement, showing a clamping
element in a clamping position, and a tightening element in a non-tightened position;

Figure 9 is a view of the clamping arrangement from the opposite side to that

shown in Figure 8, showing the tightening element in a non-tightened position;,

Figure 10 is a sectional view of the clamping arrangement, showing the clamping

element in a clamping position, and the tightening element in a tightened position;

Figure 11 is a view of the clamping arrangement from the opposite side to that
shown in Figure 10, showing the tightening element in a tightened position;

Figure 12 is a perspective view of the tightening element;

Figure 13 is a sectional side view showing a clamping element in a non-clamping
position;

13
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Figure 14 is a perspective view of a carriage incorporating the clamping element;

Figure 15 is a side perspective view from one direction of a further clamping
arrangement;

Figure 16 is a side perspective view from another direction of the further clamping
arrangement;

Figure 17 is an exploded view of the further clamping arrangement;

Figure 18 is a sectional side perspective view from a first direction of the further

clamping arrangement,

Figure 19 is a sectional side perspective view from a second direction of the

further clamping arrangement;

Figure 20 is a sectional side perspective view from the first direction of an inner
main part, being a component of the further clamping arrangement;

Figure 21 is a top plan view of the inner main part shown in Figure 20;

Figure 22 is a sectional view of the clamping arrangement, showing the clamping

element in a clamping position, and a tightening element in a non-tightened position;
Figure 23 is a sectional side view of the clamping arrangement, showing the
clamping element in a clamping position, and the tightening element in a tightened

position;

Figure 24(i) is a perspective view from one direction of a further tightening
element;

Figure 24(ii) is a perspective view from the opposite direction of the further
tightening element;

14
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Figure 24(iii) is a plan view from one side of the further tightening element;

Figure 25 is a sectional side view of the further clamping arrangement, showing
a clamping element in a non-clamping position;

Figure 26 is a perspective view of a further carriage incorporating the clamping
element;

Figures 27(i) to 27(vi) show the sequence for installing a flexible elongate
member in the clamping arrangement;

Figure 28 is a sectional side perspective view from one direction of the further
clamping arrangement showing the flexible elongate member in the same position as

in Figure 27(v);

Figure 29 is a side perspective view of the elongate member in its condition as
shown in Figure 27(v);

Figure 30 is an end view of the elongate member in its condition as shown in
Figure 27(v);

Figure 31 is a side view of an end region of the flexible elongate member in its

condition as shown in Figure 27(v); and

Figure 32 is a view along the lines XXX — XXX in Figure 22.

Figures 1 to 14 of the drawings show a connecting device 10 for connecting an
article 12, in the form of a pipe, to a support 14, in the form of a strut. The support 14
has return formations 16 extending inwardly thereof.

The connecting device 10 comprises a clamping arrangement 18 and a flexible

elongate member 20. In the drawings, the flexible elongate member 20 is in the form
of a strap formed of a metallic material.

15



10

15

20

25

30

WO 2020/229937 PCT/IB2020/054197

Referring to Figures 1 to 3, the clamping arrangement 18 is disposed on the

support 14, and fastened thereto in a manner described below.

Also as described in more detail below, the article 12 is then disposed on the
clamping arrangement 18, and attached thereto by means of the flexible elongate
member 20. The flexible elongate member 20 extends from one end of the ¢clamping
arrangement 18, and is wrapped around the article 12. The flexible elongate member
20 is inserted back into the opposite end of the clamping arrangement 18 to be
clamped therein. A tightening element 24 (see Figure 3) can then be moved to a
tightened position to tighten the flexible elongate member 20 against the article 12.

Referring to Figures 4 to 7, the clamping arangement 18 comprises a body 22
having opposite first and second sides 22A, 22B. The body 22 defines an internal
space 26 extending therethrough. The body 22 defines opposite first and second
opening arrangements 28, 30 to provide communication between the region external
of the body 22 and the internal space 26. The first opening arrangement 28 is defined
at a first end of the body 22. The second opening arrangement 30 is defined at the
opposite second end of the body 22.

The connecting device 10 further includes a carriage 32 (see Figures 6 and 7)
receivable in the internal space 26. The first and second opening arrangements 28,

30 have respective first and second carriage receiving regions 29, 31.

The carriage 32 is shown specifically in Figure 14, and carries a clamping
element 34 in the form of a wedge captive within a frame 35. The clamping element
34 is movable between a clamping position (shown in Figures 8 and 10), and a non-
clamping position (shown in Figure 13). The clamping position and the non-clamping
position of the clamping element 34 are described in more detail below.

The connecting device 10 includes a securing arrangement for securing the
carriage 32 to the body 22. The securing arrangement comprises two detent
formations 36 on the carriage 32 and two cooperating formations 38 on the body 22
(see Figure 4), the cooperating formations 38 being configured to cooperate with the
detent formations 36 to secure the carriage 32 to the body 22.

16
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The carriage 32 further includes a reaction member 40 extending between the
detent formations 36 at a first end 37 of the carriage 32.

The detent formations 36 are in the form of outwardly extending hook formations
arranged on opposite sides of the carriage 32. The cooperating formations 38 are in
the form of recesses defined externally in the body 22. The recesses are defined on
opposite sides of the body 22 adjacent the first carriage receiving region 29.

The carriage 32 further includes a substantially planar release portion 42
attached to the reaction member 40 by an urging arrangement in the form of two zig

zag springs 44.

When the carriage 32 is secured to the body 22 by means of the detent
formations 36, the reaction member 40 can apply a reaction force to the springs 44,
so that the springs 44 urge the release portion 42 away from the reaction member 40.
As explained below, this movement of the release portion away from the reaction
member 40 urges the clamping element 34 to its clamping position.

The clamping element 34 is provided on the release portion 42. The clamping
element 34 has a clamping face 46 that is sloped relative to the release portion 42.
The clamping face 46 is provided with teeth to enhance the grip of the clamping
element 34 on the flexible elongate member 20. The springs 44 are provided on
opposite sides of the clamping element 34, and extend between the release portion
42 and the reaction member 40. The zig zags of the springs 44 are oriented in the

plane of the release portion 42.

The release portion 42 extends to a second end 48 of the carriage 32, and
includes an edge region 49 at said second end 48. The edge region 49 projects from
the body 22 through the second carriage receiving region 31 of the second opening
arrangement 30.

The edge region 49 can be pressed by the user to move the release portion 42
towards the reaction member 40, as indicated by the arrow A in Figures 8, 10 and 14.
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As explained below, this has the effect of moving the clamping element to the non-
clamping position (shown in Figure 13), by releasing the clamping element 34 from
clamping engagement with the flexible elongate member 20.

The release portion 42 defines a through aperture 50, the purpose of which is
described below.

The body 22 also defines a first access region 78 of the first opening arrangement
28 (see Figure 4), and a second access region 80 of the second opening arrangement
30 (see Figure 5). The first and second access regions 78, 80 are provided to allow
access of the flexible elongate member 20 to the internal space 26. The first access
region 78 communicates with the first carriage receiving region 29. The second

access region 80 communicates with the second carriage receiving region 31.

The carriage 32 further includes a ramp formation 52 arranged between the
clamping element 34 and the reaction member 40. The ramp formation 52 comprises
two ramps 54 which extend adjacent the clamping element 34 on opposite sides
thereof.

The body 22 has a V shaped upper holding portion 56 (see Figures 8 to 11) for
holding the article 12. An upper resilient member 58 is adhered to the holding portion
§6. The upper resilient member 58 is deformable to adopt the shape of the holding
portion 56.

The upper resilient member 58 is resiliently compressible when the flexible
elongate member 20 is tightened around the article 12 thereon. This has the effect of
preventing over tightening of the flexible elongate member 20 around the article 12.
In addition, the upper resilient member 58 provides greater friction than the holding
portion 56, thereby reducing longitudinal movement of the article 12.

The body 22 includes a clamping surface 60 against which the flexible elongate
member 20 can be clamped by the clamping element 34. When so clamped, the
flexible elongate member 20 is held between the clamping face 46 of the clamping
element 34 and the clamping surface 60 of the body 22. The body 22 alsec includes
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an engaging surface 62 for engaging the clamping element 34 to provide a clamping
force on the clamping element 34 when the clamping element 34 clamps the flexible
elongate member 20.

Each of the ramps 54 has a ramped surface 55 to guide the flexible elongate
member 20 from the clamping element 34 to the exit region 78. As shown in Figures
8 and 10, when the clamping element 34 is in the clamping position each of the ramped
surfaces 55 of the ramps 54 is disposed further from the clamping surface 60 of the
body 22 than the clamping face 46 of the clamping element 34.

Conversely, as shown in Figure 13, when the clamping element 34 is moved to
the non-clamping position, the clamping face 46 of the clamping element 34 is
disposed further from the clamping surface 60 of the body 22 than each of the ramped
surfaces 55 of the ramp 54. This allows the clamping face 46 to be fully disengaged
from the flexible elongate member 20 when the clamping element 34 is in the non-

clamping position.

The clamping surface 60 is a surface defining part of the internal space 26. As
can be seen from Figure 8, the clamping surface 60 is sloped relative to the release
portion 42 of the carriage 32. The clamping surface 60 extends at substantially the
same angle as the clamping face 46 of the clamping element 34. In use, the flexible
elongate member 20 is clamped by the clamping element 34 between the clamping

face 46 and the clamping surface 60.

The tightening element 24 is shown in more detail in Figure 12, and comprises a
bolt insertable into the body 22 at a region over the release portion 42 of the carriage
32. The tightening element 24 comprises a head 64 defining a receiving formation in
the form of a hexagonal recess 66 for receiving a key with a hexagonal end profile,
such as an Allen key. This allows the tightening element 24 to be rotated between a
non-tightened position shown in Figures 8, and 9, and a tightened position shown in
Figure 10 and 11.

The head 64 of the tightening element 24 could be provided with a different
receiving formation, for example a slot to receive the end of a flat blade screwdriver,
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or a cross recess to receive the end of a cross head screwdriver, such as a Philips

screwdriver.

In Figures 8, 10 and 13, the elongate member 20 is shown in broken lines. For
reasons of clarity, in these Figures, only the regions of the elongate element 20
entering and exiting the body 22 are shown.

Referring to Figure 12, the tightening element 24 comprises a shaft 68 having
aligned proximal and distal portions 70, 72, the proximal portion 70 being provided at
a proximal end of the shaft 68, adjacent the head 64. The distal portion 72 is spaced
from the proximal portion 70 by a cam member 74. The cam member 74 is offset from

the aligned proximal and distal portions 70, 72.

The distal portion 72 extends from the cam member 74 to a distal end of the shaft
68. A radially projecting lug 75 is provided on the distal porticn 72 at the distal end of
the shaft 68.

Figures 9 and 11 show the clamping arrangement 18 from the second side 22B
of the body 22. The body 22 defines a through bore 69 for receiving the tightening
element 24. A shoulder portion 77 is provided between the through bore 69 and the
second side 22B. The shoulder portion 77 extends in a semi-circle around the through
bore 69.

An elongate recess 79 extends from the shoulder portion 77 to the first side 22A.
At each end of the shoulder portion 77, the second side provides notched regions 77A,
77B to hold the lug 75 and thereby hold the tightening element 24 in the non-tightened
or tightened positions.

The tightening element 24 is inserted through the body 22 to a position in which
the head 64 is flush with the first side 22A. On insertion, the tightening element is
coriented so that the elongate recess 79 receives the lug 75 thereby allowing the
tightening element 24 to be received in the through bore 69. When so received, the
tightening element 24 is rotated about its main axis to the non-tightened position
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shown in Figures 8 and 9. In the non-tightened position, the lug 75 is received in the

notched region 77A.

When it is desired tighten the elongate member 20 around the article 12, the user
inserts a suitable driver into the hexagonal recess 68, and rotates the tightening
element 24 about its main axis from the non-tightened position t0 the tightened position
shown in Figures 10 and 11. In the tightened position, the lug 75 is received in the
notched region 77B.

When the tightening element 24 is rotated to the tightened position, the cam
member 74 is rotated into tight engagement with the flexible elongate member 20
when the flexible elongate member 20 is wrapped around the article 12 and clamped
by the clamping element 34. This pushes the flexible elongate member 20, in the
region of the cam member 74, towards the release portion 42. The effect is to pull the

flexible elongate member 20 tightly around the article 12.

When the tightening element 24 is rotated to the non-tightened position, the cam
member 74 is rotated out of engagement with the flexible elongate member 20 so that
the tightening element 24 lets go of the flexible elongate member 20, causing the
flexible elongate member 20 no longer to be in tight engagement with the article 12.

The body 22 and the flexible elongate member 20 include corresponding
attaching formations to attach an end region 20A (see Figures 25(i) to 29) of the
flexible elongate member 20 to the body 22. The attaching formation of the flexible
elongate member 20 is a hole 21 defined in the end region 20A thereof. The attaching
formation of the body 22 is a projection 81 within the body 22. The projection 81 has
an apex 81A (see Figure 6).

The body 22 defines an access aperture 83 defined in the V shaped holding
portion 56 to allow access to the end region 20A of the flexible elongate member 20.
A corresponding aperture 83A is defined in the upper resilient member 58. The
corresponding aperture 83A is aligned with the aperture 83.
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The access aperture 83 allows the user to install the end region 20A of the
flexible elongate member 20 on the projection 81. The access aperture 83
communicates with the first access region 78 to allow the flexible elongate member 20
to extend from the projection 81 through the first access region 78.

Alternatively, the end region 20A of the flexible elongate member 20 may be
installed on the projection 81 by the manufacturer. It will be appreciated that other
forms of attaching formation could be used.

In use, the aforesaid end region 20A of the flexible elongate member 20 is fed
through the first access region 78 over the projection 81. The projection 81 has an
inclined surface 85 to engage the end region 20A of the flexible elongate member 20,
and allow said end region 20A to slide across the projection 81. The user can then
manipulate, via the access aperture 83, the end region 20A of the flexible elongate
member 20 to arrange the end region 20A over the projecticn 81, so that the projectiocn
81 is received through the hole 21 in the end region 20A. Thus, the flexible elongate
member 20 extends from the body 22, exiting therefrom via the first access region 78.

The article 12 is then arranged on the upper resilient member 58 adhered to the
V shaped holding portion 56. The flexible elongate member 20 is then wrapped
around the article 12 and fed back into the body 22 via the second access region 80.
The flexible elongate member 20 is then fed between the clamping element 34 and
the clamping surface 60 of the body 22. The spring 44 pulls the clamping element 34
in the direction indicated by the arrow A, thereby clamping the flexible elongate

member 20 between the clamping element 34 and the clamping surface 60.

The tightening element 24 is then rotated from the non-tightened position shown
in Figure 8 to the tightened position shown in Figure 9. This rotation causes the cam
member to engage the flexible elongate member 20, and tighten the flexible elongate
member 20 against the article 12.

The connecting device 10 further includes a fastener comprising a countersunk
bolt 82 to fasten the connecting device 10 to the support 12. The bolt 82 extends
through the body 22 via an aperture 84 through the body 22. A nut 86 is provided on
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the bolt 82 so that when the bolt 82 is screwed into the nut 86, the nut 86 is driven into
engagement with the return formations 16 of the support 14, thereby fastening the
clamping arrangement 18 to the support 14.

The head of the bolt 82 has a receiving formation in the form of a hexagonal
recess to receive a suitable driver in the form of a key with a hexagonal end profile,
such as an Allen key. The aperture 50 through the release portion 42 of the carriage
32 provides access for the driver to the head of the bolt 82 to allow the bolt 82 to be
screwed into the nut 86. The bolt 82 is provided with a compression spring 88
extending between the nut 86 and the body 22 to prevent the bolt 82 working itself

loose.

The head of the bolt 82 could be provided with a different receiving formation, for
example a slot to receive the end of a flat blade screwdriver, or a cross recess to

receive the end of a cross head screwdriver, such as a Phillips screwdriver.

There is thus described a connecting device 10 that can attach an article 12, in
the form of a pipe, to a support 14, in the form of a strut. The connecting device 10
can accommodate various different sizes of pipe in one product so the user does not
need to stock several different sized devices. The connecting device 10 minimises
the number of nuts and bolts used to clamp an article. Only two screws/bolts are used
in the connecting device 10, i.e. the bolt 82 to fasten the clamping device 10 to the
support 14, and the tightening element 24 to tighten the elongate member 20 around
the article 12. In addition, the projecting edge region of the release portion 42 can be
pressed to move the clamping element 34 out of engagement with the elongate

member 20, thereby releasing the elongate member 20.

Various modifications can be made without departing from the scope of the
invention.

A second embodiment of the connecting device 10 is shown in Figures 15 to 29,
comprising a clamping arrangement 118. Figures 15 to 17 show the clamping
arrangement 118. Figure 17 is an exploded view of the clamping arrangement 118,
which comprises a body 122 formed of an inner main part 124 received by an outer
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cover part 126. The outer cover part 126 extends around the inner main part 124
when the outer cover part 126 receives the inner main part 124.

The clamping arrangement 118 comprises features of the clamping arrangement
18. Those features are designated with the same reference numerals as the
corresponding features shown in Figures 1 to 14,

The inner main part 124 has the opposite first and second sides 124A, 124B, and
front and rear faces 124C, 124D. The inner main part 124 defines the internal space
26 and the opposite first and second opening arrangements 28, 30. The inner main
part 124 also defines the first and second carriage receiving regions 29, 31, and the

first and second access regions 78, 80.

The outer cover part 126 comprises an upper resilient member 158 on an upper
V shaped holding portion 156. The outer cover part 126 further includes downwardly
extending side wall portions 126A, 126B, and front and rear wall portions 126C, 126D.

When the inner main part 124is received within the outer cover part 126, the side
wall portions 126A, 126B extend over the first and second sides 124A, 124B of the
inner main part 124. The front and rear wall portions 126C, 126D extend over the front
and rear faces 124C, 124D.

The front wall portion 126C defines a front opening 178, which aligns with the
first access region 78 of the first opening arrangement 28 when the inner main part

124 is received within the outer cover part 126.

The rear wall portion 126D defines a rear recess 131 and a rear opening 180.
When inner main part 124 is the received within the outer cover part 126, the rear
recess 131 aligns with the second carriage receiving region 31, and the rear opening
180 aligns with the second access region 80 of the second opening arrangement 30.

There is no opening or recess in the front wall portion 126C to align with the first
carriage receiving region 29 of the first opening arrangement 28. The purpose of the
absence of such an opening or recess is discussed below.
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In the second embodiment, the bolt 82 extends through the inner main part 124
to secure the clamping arrangement 118 to the support 14. The inner main part 124
defines the aperture 84 10 allow the user to reach the bolt 82 with a suitable tool, such
as a key with a hexagonal end profile. The outer cover part 126 includes a central
bore portion 184 defining a through bore 184A. The central bore portion 184 extends
through the aperture 84, as shown in Figures 18 to 23 and 25. Thus, the user can
reach the bolt 82 with the tool via the through bore 184A

Referring to Figures 24(i) and 24(ii), there is shown another version of the
tightening element, generally designated 160. The tightening element 160 is generally

the same as the tightening element 24 shown in Figure 12.

The features of the tightening element 160 which are the same as the features
of the tightening element 24 in Figure 12 are designated with the same reference

numerals in Figures 24(i) and 24(ii) as in Figure 12.

The tightening element 160 differs from the tightening element 24 in that the
radially projecting lug 75 is omitted. The tightening element 160 comprises a cam
member 162 having a nose portion 164. The tightening element 160 further includes
a locating member 172 at the distal portion 72. The locating member 172 constitutes

a journal supported in an aperture in the side wall 124B.

The inner main part 124 includes an engaging portion 166 having a cam
engaging surface 168 and a stop member 170. The stop member 170 extends from

a lower edge of the cam engaging surface 168.
The cam engaging surface 168 and the stop member 170 define a cam receiving
recess 173 therebetween for receiving the nose portion 164 when the tightening

element 160 is in the non<tightened position, shown in Figures 22 and 25.

The cam member 162 defines an elongate stop recess 174 opposite the nose
portion 164. When the tightening element 160 is in the tightened position, the stop
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recess 174 receives the stop member 170, thereby stopping the tightening element

160 from being rotated beyond the tightened position shown in Figure 21.

The cam member 162 and the inner main part 124 comprise locking formations
for locking the tightening element 160 in the non-tightened position. The locking
formations comprise two indentations 175 defined by the cam member 162. The
indentations 175 are defined at opposite ends of the elongate stop recess 174 defined
by the cam member 162.

The locking formations may further include two protrusions 176 on the inner main
part 124 (see Figures 20 and 21). The protrusions 176 are arranged on the opposite
sides 124A, 124B of the inner main part 124.

The protrusions 176 are received in the indentations 175 when the tightening
element 160 is in its non-tightening position, thereby locking the tightening element

160 in the non-tightening position.

A further modification comprises a carriage 132 (see Figure 24). The carriage
132 can be used with either of the clamping arrangements 18 or 118, but is shown in
use with the clamping arrangement 118. The carriage 132 is similar to the carriage

32 and carries the clamping element 34.

The carriage 132 is secured to the inner main part 124 of the body 122 by means

of the outer cover part 126, as explained below.

An urging arrangement, in the form of a zig zag spring 144, is provided. The
carriage 132 includes a reaction member 140 extending across the ramps 54.

The carriage 132 is held in the inner main part 124 by the front wall portion 126C
of the outer cover part 126. The front wall portion 126C extends over the reaction
member 140 in the first carriage receiving region 29 of the first opening arrangement
28. The absence of an aperture or recess in the front wall portion 126C aligned with
said first carriage receiving recess 29 prevents the carriage 132 being removed from
the inner main part 124.
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The front wall portion 126C also provides an abutment for the reaction member
140, thereby allowing the reaction member 140 to apply a reaction force against the
spring 144,

The carriage 132 further includes a release portion 142 on which the clamping
element 34 is attached. The clamping element 34 is captive within a frame 135.

The release portion 142 is connected to the reaction member 140 by the spring
144. The spring 144 is aligned with the clamping element 34, and is oriented out of
the plane of the release portion 142. The release portion 42 defines the through

aperture 50.

The inner main part 124 includes the clamping surface 60 and the engaging
surface 62 to clamp the flexible elongate member 20. The projection 81 is provided
within the inner main part 124. The projection has a ramped surface 85 along which
the end region 20A of the flexible elongate member 20 can slide.

Referring to Figure 17, the inner main part 124 defines the access aperture 83 to
allow access to the end region 20A of the flexible elongate member 20 when it is
installed on the projection 81. A corresponding inner aperture 83B is defined in the
outer covering part 126 and through the upper resilient member 1568. The inner

aperture 83B is aligned with the aperture 83.

The outer covering part 126 also defines two outer apertures 83C aligned with
the aperture 83. The outer covering part 126 also has two elongate deflection
formations, each deflection formation being in the form of a deflection rib 190 between
the inner aperture 83B and the outer apertures 83C.

Each rib 190 has a lower edge 190A (see Figure 30). The ribs 190 extend
downwardly from the holding portion 156 through the aperture 83 on opposite sides of
the projection 81. The ribs 190 are arranged such that the lower edge 190A of each
rib 190 is substantially level with the apex of the projection 81.
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Figures 25(i) to 25(vi) show the sequence for feeding the end region 20A of the
flexible elongate member 20 into the inner main part 124 to receive the projection 81
in the hole 21 in the end region 20A of the flexible elongate member 20.

In Figure 25(i), the flexible elongate member 20 is lined up with the first access
region 78 of the first opening arrangement 28. In Figure 25(ii), the flexible elongate
member 20 is fed into the inner main part 124 via the first access region 78. The end
edge of the flexible elongate member 20 at the end region 20A engages the inclined
surface 85 of the projection 81.

Figure 25(iii) shows the flexible elongate member 20 fed further into the inner
main part 124. This causes the end region 20A to be deformed upwardly along the
inclined surface 85. Further movement of the flexible elongate member 20 into the
inner main part 124 moves the end edge 20B of the flexible elongate member 20 into

engagement with the lower edge 190A of each of the ribs 190 (Figure 25(iv)).

As the flexible elongate member 20 is pushed further along the inclined surface
85, the edge regions 20C at the end region 20A are deformed downwardly around the
projection 81 by the ribs 190. This is shown in Figure 25(v). Figure 26 is a sectional
perspective view of the view shown in Figure 25(v).

Figures 27 to 29 show the deformation of the end region 20A of the flexible
elongate member 20. Figure 28 shows the projection 81 and the ribs 190

schematically in broken lines.

Figures 27 to 29 show the upward deformation of the end region 20A caused by
its movement along the inclined surface 85. They also show the downward
deformation of the edge regions 20C around the projection 81, caused by the ribs 190.

Further feeding of the elongate member 20 into the inner main part 124 urges
the hole 21 over the apex 81A of the projection 81. The end region 20A moves
downwards over the projection 81 as the projection 81 is received by the hole 21.
Thus, the elongate member 20 is attached to the inner main part 124.
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As indicated above, the lower edges 190A of the ribs 190 are substantially level
with the apex of the projection 81. Therefore, when the end region 20A is mounted
over the projection 81, with the projection 81 received in the hole 21, the end region
20A is prevented from detaching itself from the projection 81 by the ribs 120.

The inner main part 124 and the outer cover part 126 comprise cooperating
affixing formations comprising a plurality of fins 192 at the lower edges of the first and
second sides 124A, 124B, and a plurality of corresponding concavities 194 defined in
the lower edges of the side walll portions 126A, 126B. The affixing formations further
include snap fit members 194 on the lower edge of the side wall portions 126A. The
snap fit members 194 are arranged to engage the lower edges of the first and second
sides 124A, 124B, between the fins 192. When the inner main part 124 is received in
the outer cover part 126, the fins 192 are received in the concavities 194, and snap fit
members engage the under the edges of the first and second sides 124A, 124B,

thereby affixing the outer cover part 126 to the inner main part 124.

In use, the weight of the article 12 clamped thereto, and/or the clamping force
applied thereto by the flexible elongate member 20 ensure that the outer cover part
126 to the inner main part 124 are securely affixed to each other.

Many of the features of the embodiment shown in Figures 15 to 29 can be used
in the embodiment shown in Figures 1 to 14 and vice versa. For example, the carriage
32 could be used in the clamping arrangement 118 with appropriate changes to the
inner main part 124, or the carriage 132 could be used with the clamping arrangement
18 with appropriate changes to the body 22. As another example, the tightening
element 24 could be used with the clamping arrangement 118 with appropriate
changes to the inner main part 124, or the tightening element 160 could be used with
the clamping arrangement 18 with appropriate changes to the body 22.
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CLAIMS

1. A connecting device for connecting an article to a support, the connecting
device comprising. a flexible elongate member, and a clamping arrangement for
clamping the flexible elongate member around the article; the clamping arrangement
comprising a body and a clamping element, the clamping element being movable
between clamping and non-clamping positions; wherein, in the clamping position, the
clamping element clamps the flexible elongate member to the body, thereby attaching
the article to the clamping arrangement, and in the non-clamping position, the flexible
elongate member is movable through the body.

2. A connecting device according to claim 1, wherein the flexible elongate member

is a substantially flat flexible elongate member formed of a malleable material.

3. A connecting device according to claim 1 or 2, wherein the body comprises an
inner main part and an outer cover part, the inner main part having opposite first and
second sides, and front and rear faces, and the outer cover part further including
downwardly extending side, front and rear wall portions, the side wall portions
extending over the first and second sides of the inner main part, and the front and rear
wall portions extending over the front and rear faces.

4. A connecting device according to claim 1, 2 or 3, wherein the body has a
clamping surface against which the flexible elongate member can be clamped, and
the clamping element comprises a clamping face to clamp the flexible elongate

member against the clamping surface.

5. A connecting device according to claim 4 when dependent upon claim 3,

wherein, the clamping surface is provided in the inner main part of the body.

6. A connecting device according to any preceding claim, wherein the body and
the flexible elongate member include corresponding attaching formations to attach an
end region of the flexible elongate member to the body, one of the corresponding
attaching formations comprises a hole defined by one of the flexible elongate member
and the body, and the other of the attaching formations comprises a projection on the

other of the flexible elongate member and the body.
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7. A connecting device according to any preceding claim, comprising a fastening
arrangement for fastening the clamping arrangement to the support, the fastening
arrangement including an aperture defined through the body, and a fastener which
can be inserted through the aperture in the body.

8. A connecting device according to any preceding claim, comprising a carriage
to carry the clamping element, the carriage including the urging arrangement, and the
carriage further including a reaction member to apply a reaction force on the urging
arrangement and enable the urging arrangement to urge the clamping element to the

clamping position.

9. A connecting device according to claim 8 when dependent upon claim 4,
wherein the front wall portion extends across said reaction member, thereby securing
the carriage in the body.

10. A connecting device according to claim 8 or 9, wherein carriage includes a
holder for holding the clamping element, and the urging arrangement extends from the
reaction member to the holder.

11. A connecting device according to claim 8, 9 or 10, wherein the carriage is

substantially flat.

12. A connecting device according to any of claims 8 to 11, wherein the body
defines a first opening arrangement through which the carriage can be inserted into
the body, and the body defines a second opening arrangement through which the
carriage extends when the carriage is received in the body.

13. A connecting device according to claim 12, wherein the second opening
arrangement is opposite the first opening arrangement, and the carriage includes a
release portion for moving the clamping element from the ¢lamping position to the non-
clamping position, the release portion extending through the second opening when the
carriage is received in the internal space.

14. A connecting device according to claim 13, wherein the second end of the

carriage projects from the second opening arrangement.
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15. A connecting device according to any of claims 8 to 14, wherein the carriage
includes a ramp formation to direct the flexible elongate member through the body, the
ramp formation extending between the clamping element and reaction member.

16. A connecting device according to any preceding claim, wherein the connecting
device further includes a tightening element for tightening the flexible elongate
member against the article, the tightening element being movable to engage the
flexible elongate member and urge the flexible elongate member into tight

engagement with the article.

17. A connecting device according to claim 16, wherein the tightening element is
held by the body, and the tightening element is rotatable between a tightened position
in which the tightening element is tightened against the flexible elongate member, and
a non-tightened position in which the tightening element is not tightened against the
flexible elongate member.

18. A connecting device according to claim 17, wherein the tightening element has
a main axis about which the tightening element rotates, the tightening element

member including a shaft aligned with the main axis.

19. A connecting device according to claim 18, wherein the shaft comprises a
proximal portion and a distal portion, and the tightening element further includes a cam
member for engaging the flexible elongate member, said cam member being offset

from the main axis.

20. A connecting device according to claim 19, wherein the cam member is
arranged between the proximal and distal portions.

21. A connecting device according to claim 19 or 20, wherein the body includes an
engaging portion having a cam engaging surface for engaging the cam member, and
wherein the engaging portion further includes a stop member extending from the cam
engaging surface, the stop member engaging the cam member when the cam member
is in the non-tightened position.
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22.  Aconnecting device according to claim 21, wherein the cam member comprises
a nose portion, and wherein the cam engaging surface and the stop member define a
cam receiving recess therebetween for receiving the nose portion when the tightening

element is in the non-tightened position.

23. A connecting device according to claim 22, wherein the cam member defines a
stop recess opposite the nose portion, the stop recess being arranged to receive the
stop member when the tightening element is in the tightened position, thereby stopping
the tightening element from being rotated beyond the tightened position.

24, A connecting device according to any of claims 19 to 23, wherein the cam
member and the body may comprise locking formations for locking the tightening
element in the non-tightened position, the locking formations comprising an
indentation on one of the tightening element and the body, and a protrusion on the
other of the tightening element and the body.

25. A connecting device according to claim 24, wherein the indentation is defined
by the cam member, and the protrusion is on the body.
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