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Hook closure and pipe clip with such a hook closure

The invention relates to a hook closure according to the
preamble of claim 1 and to a pipe clip, in particular a plastic
pipe c¢lip produced by injection moulding, provided with such a
hook closure.

A pipe clip provided with a hook closure is described in
NL-B-174 294. Typical of this known pipe clip is the fact that
the clip segments enclose the pipe and are hooked together by
means of the hook members, which form the hook closure, when a
pipe is placed between the clip segments and the pipe is pressed
towards the base part of the pipe clip.

An improvement of the abovementioned pipe clip is described
by the present applicant in WO 99/08032. In that publication a
pipe clip in which the hook closure corresponds to the preamble
of claim 1 is explained with reference to Figures 3 and 4. In
the case of this known hook closure provision is made for a
blocking projection to be moulded on in the centre on top of the
slanting run-on surface of the outwardly directed hook member,
and provision is also made for the other clip segment near the
inwardly directed hook wmember to be provided with a
corresponding blocking recess. If this known hook closure is
closed, the blocking projection projects into the corresponding
blocking recess. As a result, mutual lateral shifting of the
hook members in opposite directions in the plane of the hook
surfaces, i.e. in the longitudinal direction of the pipe
accommodated in the pipe clip, is blocked.

The plastic pipe <c¢lips according to NL-B-175 294 and
WO 99/08032 are designed to be mass-produced, preferably by
injection moulding in a suitably shaped injection mould.

A disadvantage of the known hook closure according to
WO 99/08032 appears to be its producibility. In particular, it
appears that the mould needed for the injection moulding of the
pipe clip is complex and consequently expensive, in particular
because of the design of its hook closure.

One object of the present invention is to propose a hook

closure which can be produced in a technically and economically
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attractive way. A further object of the invention is to provide
a pipe clip with such a hook closure.

The present invention‘achieves the abovementioned objects
by providing a hook closure according to the preamble of
claim 1, which is characterized in that each hook member is
composed of hook member halves lying side by side and adjoining
each other, which halves are staggered slightly relative to each
other, in such a way that each hook member half forms a hook
surface half, and a first stop surface of the hook member
concerned extends between the hook surface halves situated
staggered relative to each other, and in such a way that each
hook member half further forms a boundary surface half, and a
second stop surface of the hook member concerned extends between
the boundary surface halves situated staggered relative to each
other, so that - in the closed state of the hook closure - the
first stop surfaces block a mutual lateral shifting of the hook
members in one direction and the second stop surfaces block a
mutual shifting in the opposite direction.

In a preferred embodiment of the hook closure, provision is
made for the hook member halves of the one or more hook members
of the first part or of the second part to be staggered in such
a way that the hook member halves each form a run-on surface
half, the second stop surface of’ the hook member concerned
extending between the staggered run-on surface halves, and
provision is made for the hook member halves of the one or more
hook members provided on the other part - viewed 1in the
direction of closing, beyond the corresponding hook surface - to
be staggered in such a way that the hook member halves each form
a boundary surface half, the second stop surface of the hook
member concerned extending between the staggered boundary
surface halves.

With special preference, provision is made for the first
and second stop surfaces of a hook member to extend in a single
common plane. In a preferred embodiment, provision is made for
the first part and the second part to be produced by injection
moulding of plastic material in a suitable mould, which wmould

comprises a first mould part and a second mould part, which
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mould parts respectively define a mould cavity for the one hook
member half and for the other hook member half of a hook member
and during the injection moulding rest against each other by
means of a partial face, the partial face coinciding with the
common face of the first and the second stop surface of a hook
member. This embodiment makes a simple and advantageous
embodiment of the mould possible and gives excellent results
during the injection moulding of the hook closure. The hook
closure can in particular be produced at a high production
speed.

The hook closure according to the invention can be used in
diverse products.

In a particularly advantageous application, the hook
closure is part of a plastic pipe clip.

In particular, the hook closure is part of a pipe clip
according to claims 7 or 8.

Finally, the invention also relates to a method for
injection moulding of such a hook closure and of a pipe clip
provided with such a hook closure.

The invention will be explained in greater detail below
with reference to the drawing of a preferred embodiment of the
pipe clip with a hook closure according to the invention. In
this drawing:

Fig. 1 shows in side view a pipe clip according to the
invention, in the open position,

Fig. 2 shows the pipe clip of Figure 1 from the other side,

Fig. 3 shows in side view the pipe clip of Figure 1 in a
first closed position,

Fig. 4 shows in side view the pipe clip of Figure 1 in a
second closed position,

Fig. 5 shows diagrammatically in perspective the outwardly
directed hook member of the left clip segment of the pipe clip
visible in Figures 1, 3 and 4, the corresponding injection mould
halves also being shown diagrammatically,

Fig. 6 shows diagrammatically in perspective the inwardly
directed hook member on the end of the right clip segment of the

pipe clip vigible in Figureg 1, 3 and 4, and
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Fig. 7 shows diagrammatically in perspective the hook
members of Figures 5 and 6 in the first closed position of the
pipe clip according to Figure 3.

The one-piece plastic pipe clip 1 shown in the drawing
serves to fix a cylindrical pipe or the like to a support, for
example a wall or a supporting structure.

The pipe clip 1 comprises a base part 3, which is designed
for fixing the pipe clip 1 to the support. For example, the base
part 3 can be provided in a known manner with an opening
extending between the underside and the top side of the base
part, and a transverse slit extending transversely to the
opening. The transverse slit is designed to accommodate a metal
nut, the threaded hole of which then lies in 1line with the
openiﬂg. A bolt fitted on the wall or supporting structure can
be inserted through the opening and screwed into the nut.

The base part 3 has two upright arms 4, each of which
conn?cts by way of a pivoting connecting part 5 to a clip
segment 7, 8. Each pivoting connecting part 5 here forms a pivot
axisl which in Figures 1, 4 and 3 1lies perpendicular to the
plané of the drawing. This means that the pivot axes of the
pivoting connecting parts 5 are situated parallel to each other.

Each c¢lip segment 7, 8 has a substantially semicircular
bearing surface for the pipe, which bearing surface faces away
from the other clip element.

The clip segments 7, 8 are fitted on the base part 3 by way
of the pivoting connecting parts 5 in such a way that the clip
segments 7, 8 enclose the pipe when the pipe is pressed towards
the base part 3 between the clip segments 7, 8.

It can be seen in the drawing that on its end facing away
from the base part 3 the clip segment 7 is provided with an
outwardly directed hook member 10, and that on its end facing
away from the base part 3 the other clip segment 8 is provided
with an inwardly directed first hook member 20. The clip segment
8 is further provided with a second inwardly directed hook
member 30, which lies closer to the pivoting connecting part 5,
and which likewise can be brought into engagement with the hook

member 10. Figures 3 and 4 show that in this way the pipe clip 1
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has two closed positions for accommodating pipes of differing
diameters.

When a pipe is pressed into the pipe clip 1, the two hook
members 10, 20 or 10, 30 hook up behind each other.

The pivoting connections 5 are made here of the same
injection mouldable plastic material as the clip segments 7, 8
and the base part 3 of the pipe clip 1. It is also conceivable
for the pivoting connecting parts 5 to be made of another
material. This 1is possible by, for example, making use of
generally known multi-component injection moulding technology,
in the case of which two or more different types of plastic are
injected into the same mould. It is also possible first to
produce the ©pivoting connecting parts 5 separately and
subsequently to place these parts in an injection mould, after
which the remaining parts of the pipe clip 1 are injected onto
the pivoting connecting parts 5. Of course, the base part 3 and
the clip segments 7, 8 can also be produced first, and these
parts can then be placed in a suitable mould, after which the
pivoting connections are injection moulded onto them.

The pipe clip 1 is produced here by means of injection
moulding of suitable plastic material in an injection mould.

Figure 5 shows the hook member 10 on an enlarged scale. The
outwardly directed hock member 10 is formed on the end of the
partially illustrated clip segment 7.

The hook member 10 is composed of two hook member halves
11, 12 lying side by side and adjoining each other, which hook
member halves 11, 12 are staggered slightly relative to each
other. Each hook member half 11, 12 £forms a hook surface half
13a, 13b, which hook surface halves 13a, 13b extend transversely
to the closing direction of the clip segments 7, 8.

The hook surface halves 13a, 13b are staggered relative to
each other in the closing direction. Between the hook surface
halves 13a, 13b the side edge of the hook member half 11 forms a
first stop surface 14 of the hook member 10 concerned.

Each hook member half 11, 12 further forms. a slanting run-
on surface half 15a, 15b of the hook member 10. In this example

salid run-on surface halves 15a, 15b extend from a common
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rectilinear front edge 16 of the hook member 10, in this case
the run-on surface 15b being slightly steeper than the run-on
surface 15a. In a variant the front edge 16 has a step in the
centre, and the inclines of the run-on surface halves 15a, 15b
are equal.

A second stop surface 17 of the hook member 10 concerned
extends between the run-on surface halves 15a, 15b situated
staggered relative to each other.

The stop surfaces 14, 17 of the hook member 10 extend in a
common imaginary plane.

The hook member 20 is shown on an enlarged scale in
Figure 6. The inwardly directed hook member 20 is moulded onto
the end of the partially illustrated clip segment 8.

The hook member 20 is composed of two hook member halves
21, 22 lying side by side and adjoining each other, which hook
member halves are staggered slightly relative to each other.
Each hook member half 21, 22 forms a hook surface half 23a, 23b,
which hook surface halves 23a, 23b extend transversely to the
closing direction of the clip segments 7, 8.

The hook surface halves 23a, 23b are staggered relative to
each other in the closing direction. Between the hook surface
halves 23a, 23b the sgide edge of the hook member half 21 forms a
first stop surface 24 of the hook member 20 concerned.

Each hook member half 21, 22 further forms a slanting run-
on surface half 25a, 25b of the hook member 20. In this example
said run-on surface halves 25a, 25b form a single smooth run-on
surface without step in the centre.

Each hook member half 21, 22 further forms a corresponding
boundary surface half 26a, 26b. These boundary surface halves
26a, 26b extend - viewed from the end of the clip segment 8
towards the pivoting connecting part 5 - from the outside end of
the hook surface halves and connect to the approximately
semicircular inside surface of the clip element 8.

The boundary surface halves 26a, 26b are situated staggered
relative to each other, in such a way that a second stop surface
27 of the hook member 20 concerned extends between the boundary

surface halves 26a, 26Db.
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The first and second stop surfaces 23a,b and 27a,b of the
hook member 20 lie in a common imaginary plane.

When the pipe clip 1 is being closed the hook member 20
slides over the run-on surface 15a, 15b until the hook surfaces
of the hook members 10 and 20 concerned engage behind each
other.

In the first closed state of the pipe clip (see Figures 3
and 7) the hook surface halves 13a, 13b hook up behind the hook
surface halves 23a, 23b of the hook member 20. The run-on
surface halves 15a, 15b of the hook member 10 also rest against
the boundary surface halves 26a, 26b of the hook member 20.

In the illustration of Figure 7 it can be seen that the
stop surfaces 13a,b and 23a,b lie alongside each other and that
the stop surfaces 17, 27 also lie alongside each other. This
ensures that - in the closed state of the hook closure - the
first stop surfaces 14, 24 block a mutual lateral shifting of
the hook members in a sideways direction in the plane of the
hook surfaces, and that the second stop surfaces 17, 27 Dblock
mutual shifting of the hook members 10, 20 in the opposite
direction.

The hook member 30 is designed substantially in the same
way as the hook member 20, so that no further explanation will
be given here. Again, if the hook member 10 is in engagement
with the hook member 30, mutual shifting of said hook members
10, 30 in directions extending transversely to the direction of .
closing is blocked by the interacting stop surfaces of the two
hook members 10, 30.

Figure 5 shows diagrammatically a first mould part 101, a
second mould part 102, and a third mould part 103 of a mould for
injection moulding the pipe c¢lip 1 from suitable plastic
material.

The mould parts 101, 102, 103 together bound a mould cavity
for the end of the pipe segment 7, on which the hook member 10
is provided.

In this case the mould cavity in the mould part 101, which
is bounded on the inner circumference by the mould part 103,

defines the left hook member half 11. The mould cavity in the
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circumference by the mould part 103, defines the right hook
member half 12. The partial surface 104 with which the wmould
parts 101,102 lie firmly against each other during the injection
moulding coincidés here with the common surface of the first and
second stop surface 14, 17 of the hook member 10 to be produced.

It will be clear that the mould for forming the other clip
segment 8 with the corresponding hook members 20, 30 will- also
have several mould parts, possibly - in a practical embodiment
of the mould ~ the same mould parts 101, 102, 103. In this case
a mould part then forms the left hook member half 21 and the
mould part lying against it forms the right hook member half 22.
The halves of the hook member 30 are achieved in the same way.

In practice, a burr 105 will be visible on the clip segment
7, on the outside. In Figure 2 the same burr formation can be
gseen on the other side of the pipe clip 1 (burr 106), since the
clip segment 8 and the hook members 20, 30 are also produced in
this way. There again, the partial surface of the mould parts
lying against each other coincides with the stop surfaces 24 of

the hook members 20 and 30.
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CLAIMS

1. Hook closure for connecting a first part (7) to a second
part (8), in which the first part is provided with one or more
outwardly directed hook members (10) and the second part 1is
provided with one or more inwardly directed hook members (20,

30),

which hook members (10, 20, 30) each have a hook surface (13a,
13b, 23a, 23b) and further another boundary surface (15, 26), in
such a way that during closing of the hook closure the hook
members (10, 20, 30) moving towards each other in the direction
of closing pass each other until the hook surfaces of an
outwardly directed hook member and of an inwardly directed hook
member - which hook surfaces extend substantially transversely
to the closing direction - engage behind each other, in. which
closed position the boundary surfaces (15a, 15b, 26a, 26b) of
the hook members hooked behind each other rest against each

other,

each hook member (10, 20, 30) further being provided with a
blocking facility, in such a wéy that - in the closed state of
the hook closure - a mutual lateral shifting of the hook members
is blocked,

characterized in that each hook member (10, 20, 30) is composed
of hook member halves (11, 12, 21, 22) lying side by side and
adjoining each other, which halves are staggered slightly
relative to each other, in such a way that each hook member half
forms a hook surface half (13a, 13b, 23a, 23b), and a first stop
surface (14, 24) of the hook member concerned extends between
the hook surface halves situated staggered relative to each
other, and in such a way that each hook member half (11, 12, 21,
22) further forms a boundary surface half (15a, 15b, 26a, 26b),
and a second stop surface (17, 27) of the hook member concerned
extends between the boundary surface halves situated staggered

relative to each other, so that - in the closed state of the
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hook closure -~ the first stop surfaces (14, 24) block a mutual
lateral shifting of the hook members in one direction and the
second stop surfaces block a mutual shifting in the opposite

direction.

2. Hook closure according to claim 1, in which each hook
member (10, 20) of the first part and/or of the second part has
a slanting run-on surface (15a, 15b, 25a, 25b), which extends
obliquely from the corresponding hook surface towards the other
part, in such a way that - when the hook closure is being closed
- the hook member of the other part slides over the run-on
surface until the hook surfaces of the hook members concerned

engage behind each other.

3. Hook closure according to claim 1 or 2, in which the hook
member halves (11, 12) of one or more hook members (10) of the
first part or of the second part are staggered in such a way
that the hook member halves each form a run-on surface half
(15a, 15b), which run-on surface halves (15a, 15b) are staggered
relative to each other, the second stop surface (17) of the hook
member concerned extending between the staggered hook surface
halves, and the hook member halves (21, 22) of one or more hook
members (20, 30) provided on the other part - viewed in the
direction of closing, beyond the corresponding hook surface -
are staggered in such a way that the hook wmember halves each
form a boundary surface half (26a, 26b), the second stop surface
(27) of the hook member (20) concerned extending between the

staggered boundary surface halves (26a, 26b).

4. Hook closure according to one or more of the preceding
claims, in which the first and second stop surfaces (14, 17, 24,
27) of a hook member (10, 20, 30) extend in a single common

plane.

5. Hook closure according to claim 4, in which the first part
and the second part are produced by injection moulding of

plastic material in a suitable mould, which mould comprises a
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first mould part (101) and a second mould part (102), which
mould parts respectively define a mould cavity £for the one hook
member half (11) and for the other hook member half (12) of a
hook member (10) and during the injection moulding rest against
each other by means of a partial face (104), the partial face
(104) coinciding with the common £face of the first and the

second stop surface (14, 17) of the hook member (10) concerned.

6. Pipe clip (1) for fixing a pipe or the like to a support
provided with a hook closure according to one or more of the

preceding claims.

7. Pipe clip (1) for fixing a pipe or the like to a support,
comprising a pipe clip element which bounds a space for
accommodating a pipe, which c¢lip element comprises at least a
pivoting clip part and another clip part, the pivoting clip part
being pivotable between an open position, in which a pipe can be
taken into the space for the pipe bounded by the clip element,
and a closed position, in which the pivoting clip part is locked
relative to the other c¢lip part, so that the pipe is fixed in
the pipe clip, the pivoting clip part being provided with one or
more hook members (10), and the other clip part likewise being
provided with one or more hook members (20, 30), which hook
members are designed according to one or more of the preceding

claims 1 - 5.

8. Pipe clip (1) for fixing a pipe or the like to a support,
comprising a base part (3), which is designed for fixing the
pipe clip to the support, which base part bears two pivoting

connections (5) with pivot axes substantially parallel to each

Ahother, in which each of the pivoting connections connects the

base part in a pivoting manner to a clip segment (7, 8) of the
pipe clip (1) at a distance from both ends of the clip segment
concerned, in which each clip segment has a substantially
semicircular bearing surface, facing away from the other clip
segment, for the pipe or the like, and in which on the end

facing away from its base part one of the clip segments is
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provided with one or more outwardly directed hook members (10),
and the other clip segment on the end facing away from the base
part is provided with one or more inwardly directed hook members
(20, 30), which hook members are designed according to one or

more of the preceding claims 1 - 5.

9. Method for injection moulding a hook closure according to
one or more of claims 1 - 4, or a pipe clip according to claim
6, 7 or 8, in which use is made of a suitable mould, which mould
comprises a first mould part (101) and a second mould part
(102), which mould parts respectively define a mould cavity for
the one hook member half (11) and for the other hook member half
(12) of a hook member (10, 20, 30) and during the injection
moulding rest against each other by means of a partial face
(104), the partial face (104) coinciding with the common face of
the first and the second stop surface (14, 17, 24, 27) of the
hook member (10, 20, 30) concerned.
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