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Title: Hook device for hanging objects

The invention relates to a hook device for hanging objects, comprising a housing
which has an internal space for allowing a carrier for the hook device to extend through
the housing, and a clamping mechanism for fixing the housing on a carrier, wherein the
clamping mechanism comprises a hollow cylinder having a tapered inner surface.

A hook device as mentioned 1s known 1n practice. In general, the hook device 1s
suitable to be used with a rail which 1s attached to a ceiling or a wall, and a carrier for
the hook device which normally comprises a wire having an element at one end thereof
for connecting the carrier wire to the rail and suspending the carrier wire from the rail.
By means of the hook device, an object such as a picture frame can be connected to the
carrier wire. To that end, the hook device 1s clamped on the carrier wire, and the object
1s hung on a hanging hook which 1s part of the hook device. For the purpose of
allowing the carrier wire to extend through the hook device, the housing and other
elements of the hook device are provided with a through-hole, such that an overall
through-hole 1s realized 1n the hook device.

In a known embodiment of the hook device, the clamping mechanism of the hook
device comprises a second hollow cylinder, which 1s movably arranged 1n the housing
in an axial direction, which extends through the first hollow cylinder, and which 1s
equipped with openings which provide access to an internal space of the second hollow
cylinder from outside of the second hollow cylinder 1n a radial direction, wherein the
clamping mechanism also comprises balls which are located in the openings of the
second hollow cylinder, and a coil spring for biasing the second hollow cylinder in an
axial direction, 1n a direction 1n which the inner surface of the first hollow cylinder
converges.

For sake of clarity, 1t 1s noted that a hollow cylinder 1s a commonly known object.
A practical example of a hollow cylinder 1s a length of pipe. When terms like “axial
direction” and “radial direction” are used 1n this text, the terms are supposed to be
related to a cylinder shape 1n a usual manner. Consequently, the “axial direction” 1s a
direction 1in which a longitudinal axis or an axis of rotation symmetry of the cylinder
extends, and the “radial direction” 1s a direction 1n an imaginary plane perpendicular to

the longitudinal axis or the axis of rotation symmetry, intersecting with the axis.
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For releasing the clamping mechanism, the hook device comprises an actuating
element which 1s movably arranged with respect to the housing, and which 1s 1n contact
with the second hollow cylinder to establish a movement of the second hollow cylinder
1in an axial direction 1n case of actuation by a user, against the action of the coil spring.
The actuating element has elongated arms, and the housing 1s equipped with spaces,
wherein an internal surface of the spaces 1s provided with a step, and wherein ends of
the arms of the actuating element are provided with thickened portions which engage
the steps 1n the housing 1n a non-actuated position of the actuating element, under the
influence of the coil spring. On the basis of this configuration, the actuating element 1s
prevented from falling out of the housing, as the thickened portions cannot move
beyond the steps. Preferably, the actuating element has resilient properties, to such an
extent that during assembly of the hook device, when the arms are moved deeper and
deeper 1n the spaces of the housing, the arms are deformed a little until the thickened
portions have passed the steps and the arms can assume their original shape again.

In the hook device as described 1n the foregoing, a clamping action involves a
configuration of the balls 1n which they are pressed against a carrier wire. Such a
configuration 1s obtained on the basis of the fact that the coil spring urges the second
hollow cylinder to move 1n the same direction as the direction in which the inner
surface of the first hollow cylinder converges. Due to this fact, the balls, which are
positioned at the circumference of an imaginary circle around a longitudinal axis of the
second hollow cylinder, are urged to move 1n a direction 1n which available space
decreases. In a situation 1n which a carrier wire extends through the hook device, the
balls are kept 1n a position in which they are pressed between the tapered inner surface
of the first hollow cylinder on the one hand and the carrier wire on the other hand. In
this situation, the carrier wire and the hook device cannot be moved with respect to
each other 1n a longitudinal direction of the carrier wire as long as a force exerted on
the hook device by means of an object hanging from the hook device does not exceed a
maximum which 1s determined by the pressing forces of the balls exerted on the carrier
wire.

For the purpose of releasing the clamping mechanism of the hook device, so that
a carrier wire and the hook device can be moved with respect to each other, the
actuating element needs to be moved to an actuated position. In this position, pressure

1s exerted on the second hollow cylinder by means of the actuating element, against the
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action of the coil spring. As a result, the second hollow cylinder moves 1n a direction in
which the inner surface of the first hollow cylinder diverges. In the process, the balls
are granted more space, and grip of the balls on the carrier wire 1s lost. As soon as the
actuating element 1s no longer subjected to pressure, the position of the second hollow
cylinder and the balls 1s determined by the coil spring again, wherein the balls are
moved to a position of decreased space inside the first hollow cylinder. Thus, 1n
general, the clamping mechanism applies a set of balls which are carried by a hollow
cylinder moving through the internal space of another hollow cylinder, wherein space
for the balls increases and decreases depending on a mutual position of the cylinders, so
that a space encompassed by the balls, which 1s the space where a carrier wire can be
inserted, increases and decreases.

In the known hook device, an outer surface of the second hollow cylinder 1s
tapered at the position where the balls are present and where the second hollow
cylinder 1s surrounded by the first hollow cylinder. A direction 1n which the outer
circumference of the second hollow cylinder decreases 1s the same as a direction 1n
which the inner surface of the first hollow cylinder converges. In a default position, 1.e.
a position in which the actuating element 1s 1n a non-actuated position, the outer surface
of the second hollow cylinder contacts the inner surface of the first hollow cylinder. On
the basis of the particular shapes of the surfaces as mentioned, a maximum 1s
determined for the position which can be reached by the second hollow cylinder under
the influence of the coil spring. The first hollow cylinder 1s kept 1n place inside the
housing by means of screw thread, wherein the first hollow cylinder 1s provided with
external screw thread, and wherein the housing 1s provided with internal screw thread.
During assembly of the hook device, the coil spring, the second hollow cylinder and the
balls are inserted 1nto the housing first. Subsequently, the first hollow cylinder 1s slid
over the second hollow cylinder until the first hollow cylinder reaches a position where
it 1s 1nserted between the second hollow cylinder and the housing. At that point, the
first hollow cylinder 1s connected to the housing under the influence of a rotating
movement of the first hollow cylinder and the housing with respect to each other,
wherein external screw thread of the first hollow cylinder and internal screw thread of
the housing engage with each other. As soon as the first hollow cylinder 1s 1n the right
position inside the housing, the second hollow cylinder and the coil spring are

prevented from falling out of the housing. A last step of the process of assembling the
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hook device involves arranging the actuating element on the housing by inserting the
arms of the actuating element 1nto the spaces of the housing which are intended for
recerving those arms and moving the arms deeper and deeper 1nside the housing until a
snapping action 1s realized and thickened portions which are present at the ends of
those arms are located behind steps 1nside the spaces.

It 1s noted that variants of the known hook device exist in which the first hollow
cylinder 1s free from external screw thread. In such variants, an additional piece having
external screw thread 1s applied, wherein the additional piece 1s connected to the
housing after the first hollow cylinder and other elements of the hook device have been
inserted 1nto the housing during an assembling process of the hook device, so that the
first hollow cylinder 1s retained 1n the housing after all. Hence, in such variants, the
housing still needs to be provided with internal screw thread. It 1s also possible that an
additional piece 1s connected to the housing in another way than by screwing the piece
1in the housing, for example, by pressing the piece in the housing. In any case, tools
need to be used and force needs to be applied to realize a final state of the hook device
1n which the first hollow cylinder 1s retained in the housing and none of the other
elements can fall out of the housing.

The known hook device 1s easy to use and has a reliable performance. When a
user wants to have a connection between the hook device and a carrier wire, all that the
user needs to do 1s exert pressure on the actuating element and keep the actuating
element 1n an actuated position while inserting the carrier wire through the hook device
and moving the carrier wire and the hook device with respect to each other until a
desired mutual position 1s obtained. As soon as the user releases the actuating element,
the clamping mechanism of the hook device 1s actuated, wherein pressure 1s exerted on
the carrier wire by means of the balls of the clamping mechanism. In general, the
design of the hook device 1s such that a default position of the hook device 1s a position
1n which the clamping mechanism actually performs a clamping action. By means of
the actuating element, a user of the hook device can choose to release the clamping
mechanism 1n order to realize a situation in which a carrier wire can be inserted 1nto the
hook device or removed from the hook device, and/or a situation 1n which a mutual
position of a carrier wire and the hook device can be adjusted according to desire.

Even though the known hook device 1s a reliable and user-friendly article, there 1s

a need for improvement. The application of screw thread adds to complexity of the
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manufacturing process of the hook device and the costs of the hook device. Another
factor adding to the costs of the hook device 1s the fact that the elements of the hook
device are made of a metal or a metal alloy, for example, brass. In particular, the
housing of the hook device needs to made of relatively strong material so that the screw
thread connection between the first hollow cylinder and the housing can withstand the
forces which are exerted on the clamping mechanism of which the first hollow cylinder
1S part by means of an object which 1s supported by the hook device.

It 1s an objective of the invention to provide a hook device which 1s easier to
manufacture and which 1s cheaper than the known hook device. The objective 1s
achieved by a hook device 1n which the first hollow cylinder 1s retained 1n the housing
1in an axial direction by form closure. In this way, a very reliable connection between
the first hollow cylinder and the housing 1s obtained, wherein there 1s no need for screw
thread, and wherein 1t 1S not necessary to use a relatively strong material such as a
metal (alloy) in the housing. According to an insight underlying the invention, 1t 1s
possible to let go of the concept of inserting both hollow cylinders and the coil spring
of the clamping mechanism into the housing in a similar direction, which 1s an axial
direction of the cylinders and the spring. It 1s an achievement of the invention that
another possibility 1s recognized, which involves inserting the first hollow cylinder 1into
the housing 1n a radial direction before the second hollow cylinder 1s inserted. An
advantageous effect 1s that it 1s possible to realize a connection between the first hollow
cylinder and the housing which 1s based on form closure. In this respect, the fact that
the first hollow cylinder 1s retained by form closure 1n an axial direction 1s relevant, as
a force which 1s exerted when an object 1s supported by the hook device acts in that
very direction, and the same 1s applicable to a biasing force which 1s exerted on the
second hollow cylinder, and also to a force which 1s exerted on the second hollow
cylinder in an opposite direction when the clamping mechanism 1s released.

Furthermore, it 1s an achievement of the invention that a possibility of adding a
function to the actuating element 1s recognized. In particular, 1t has been found that the
actuating element can be used for securing the second hollow cylinder against falling
out of the housing. Therefore, there 1s no longer a need for the first hollow cylinder to
perform this function. Furthermore, the second hollow cylinder does no longer need to
have a tapered portion of the outer surface, wherein 1t 1s possible to have a design of the

second hollow cylinder in which an outer diameter of the second hollow cylinder 1s
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constant along a length of the second hollow cylinder. Needless to say that such a
relatively simple design involves a reduction of costs.

In order to be capable of allowing the first hollow cylinder to be put in place
1inside the housing 1n another manner than in the known hook device during the
manufacturing process, it 1s practical if the housing 1s provided with an opening at the
position of the cylinder. Once the first hollow cylinder had been inserted into the
housing through such an opening, a portion of an outer surface of the first hollow
cylinder 1s accessible from outside of the housing, through the opening. Within the
framework of the invention, 1t 1s possible to close the opening 1n any suitable way once
the first hollow cylinder 1s arranged 1nside the housing, but 1t 1s also possible to omit an
application of closing means and keep the number of elements of the hook device at a
minimum.

On the basis of the fact that the nature of the connection between the housing and
the first hollow cylinder 1s determined by form closure, the housing can be free from
internal screw thread, and the housing can be manufactured from plastic instead of a
metal (alloy), so that costs can be saved. Still, 1t 1s preferred for the two hollow
cylinders of the clamping mechanism to comprise metal in view of the fact that both
cylinders are 1n direct contact with the balls.

All 1n all, when the invention 1s applied, a hook device 1s obtained which does not
deviate from the known hook device as far as the way 1n which 1t should be handled by
a user 1s concerned. Hence, a user who 1s already familiar with the known hook device
1s ready to apply the hook device according to the present right away. Furthermore, the
way 1n which the clamping mechanism of the hook device functions 1s not changed, so
that reliability of the connection of the hook device to a carrier 1s not compromised.
Thus, 1t can be concluded that the invention solves the problems associated with the
known hook device without introducing new disadvantages. Due to the new way 1n
which the first hollow cylinder 1s designed and introduced into the housing, wherein the
housing 1s provided with a new, additional opening for receiving the first hollow
cylinder and allowing the first hollow cylinder to reach the correct position inside the
housing, the hook device can be cheaper, and the manufacturing process can be

simplified.
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The 1invention also relates to a method for assembling a hook device for hanging
objects, wherein a housing which has an internal space for allowing a carrier for the
hook device to extend through the housing 1s provided, wherein further a first hollow
cylinder having a tapered inner surface, a second hollow cylinder and a number of balls
which are located in openings of the second hollow cylinder, a spring element, and an
actuating element having elongated arms are provided, wherein the first hollow
cylinder 1s inserted 1nto the housing through an opening 1n the housing, wherein the
spring element and the second hollow cylinder with the balls are successively inserted
into the housing through another opening in the housing, and wherein the arms of the
actuating element are 1nserted into the housing in yet other openings in the housing.

Particularly, according to the invention, 1t 1s advantageous if the first hollow
cylinder 1s moved 1n a radial direction 1n the process of insertion into the housing. This
enables a construction 1n which the first hollow cylinder can be retained 1n the housing
by form closure 1n another direction, especially an axial direction.

In a practical way of assembling the hook device, the first hollow cylinder 1s
inserted into the housing through a movement in a first direction with respect to the
housing, and the spring element, the second hollow cylinder with the balls, and the
arms of the actuating element are successively inserted into the housing through a
movement 1n a second direction with respect to the housing. For sake of completeness,
1t 1s noted that the second direction deviates from the first direction, wherein the second

direction can be perpendicular to the first direction.

The invention will be explained in more detail on the basis of the following
description of a hook device for hanging objects and a method for assembling the hook
device during the manufacturing process of the hook device, wherein a comparison will
be made to a known hook device and a method for assembling the known hook device
1n order to indicate particular aspects of the invention. Reference will be made to the
drawing, 1n which equal reference numerals indicate equal or similar parts, and 1n
which:
figure 1 shows a perspective view of a hook device according to the prior art, with a
section of the hook device being cut away so that a portion of an interior of the hook
device can be seen;

figure 2 shows an exploded view of the hook device according to the prior art;



10

15

20

235

30

CA 02876212 2014-12-095

WO 2013/191544 PCT/NL2013/050433

3

figure 3 shows a perspective view of a hook device according to the invention, with a
section of the hook device being cut away so that a portion of an interior of the hook
device can be seen, and further shows a portion of a carrier wire extending through the
hook device;

figure 4 shows an exploded view of the hook device according to the invention;

figure 5 1llustrates how a hook device can be used for coupling an object to a carrier
wire hanging down from a rail; and

figure 6 1llustrates the general concept of a hollow cylinder and directions which are

defined within that concept.

Figure 1 shows a hook device 1 according to the prior art. The various elements
of the hook device 1 are separately shown 1n the exploded view of figure 2.
Furthermore, figure 3 shows a hook device 2 according to the invention, whereas the
various elements of the hook device 2 are separately shown 1n the exploded view of
figure 4. Figure 5 illustrates how a hook device, which may be a known hook device 1
or a hook device 2 according to the invention, can be used for coupling an object 3 to a
carrier wire 4 hanging down from a rail 5.

With reference to figure 3, 1t 1s noted that in general, a hook device 1, 2 1s
intended to be used for coupling an object 3 such as a picture frame to a carrier wire 4
and fixing the mutual position of the object 3 and the carrier wire 4. Usually, the carrier
wire 4 1s vertically oriented. Furthermore, the carrier wire 4 may be made of any
suitable material for carrying the object 3, including metal or a synthetic material such
as perlon. A rail 5 1s used with the carrier wire 4, wherein an end of the carrier wire 4 1s
provided with an element (not shown) for coupling the carrier wire 4 to the rail 5 1n
such a way that the vertical position of the carrier wire 4 1s fixed while a sideward
displacement of the carrier wire 4, 1.e. a displacement 1n a horizontal direction, 1s
possible. The rail 5 can be attached to an upper side of a wall, for example, so that the
object 3 can be positioned against the wall. The object 3 can have a wire 6 or can be
provided with an opening, for example, for allowing the object 3 to be coupled to the
hook device 1, 2. In general, an advantage of using the hanging arrangement
comprising the rail 5, the carrier wire 4, and the hook device 1, 2 1s that there 1s no need

to use screws or other means for supporting an object 3 on a wall, so that damage to the
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wall 1s prevented and the position of the object 3 can be easily varied according to
desire.

In the following description, for sake of clarity, a normal orientation of the hook
device 1, 2 1s assumed, 1.e. an orientation which 1s associated with the arrangement of
the hook device 1, 2 on a vertical carrier wire 4, 1n which a free end 12 of a hook-like
projection 11 of the hook device 1, 2 1s oriented upwardly.

With reference to figures 1 and 2, in order to explain the background of the
invention, a description of the known hook device 1 will now be given.

As clearly shown 1n figure 2, the hook device 1 comprises a number of
components. In the first place, the hook device 1 comprises a housing 10. The hook-
like projection 11 mentioned earlier projects from an outer surface of the housing 10.
Furthermore, the housing 10 has various spaces for accommodating other components
of the hook device 10. In the second place, the hook device 1 comprises a number of
components which are part of a mechanism for fixing the housing on a carrier wire 4 by
means of a clamping action, namely a first hollow cylinder 20, a second hollow
cylinder 30, a number of balls 31, and a coil spring 40. In the third place, the hook
device 1 comprises an actuating element 50 which 1s adapted to allow a user of the
hook device 1 to release the clamping mechanism.

Figure 6 serves to illustrate the general concept of a hollow cylinder. To that end,
the figure shows a hollow cylinder 100, including shape lines of the cylinder 100 which
are actually not visible 1n the orientation of the cylinder 100 as shown 1n the figure, as
1f the cylinder 100 were transparent, wherein these shape lines are depicted as dashed
lines. The hollow cylinder 100 can be considered as being a ring with a certain length
L. In the shown example, ring-shaped end faces 101, 102 of the cylinder are planar,
whereas an outer surface 103 of the cylinder 100 extending between the end faces 101,
102 has a circular circumference. An inner space 104 of the cylinder 100 1s delimited
by a curved inner surface 105 of the cylinder 100, which, in the shown example, has a
circular circumference as well.

An axis of rotation symmetry, which 1s a longitudinal axis of the cylinder 100
extending at a central position through the inner space 104 of the cylinder 100, 1s
depicted as a dot and dash line and 1indicated by means of reference numeral 106.
Where a direction 1s denoted as being an axial direction in this text, reference 1s made

to the direction in which the longitudinal axis 106 of the cylinder 100 extends. This
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direction 1s indicated 1n figure 6 by means of an arrow A. A radial direction 1s a
direction 1n an imaginary plane perpendicular to the longitudinal axis 106, and 1s
indicated by means of an arrow R. When the definitions provided 1n the foregoing are
applied, 1t 1s clear that when the hollow cylinder 100 1s moved 1n the axial direction, the
position of the longitudinal axis 106 does not change. In the terms of the orientation of
the cylinder 100 as shown 1n figure 6, 1t can be said that a movement 1n the axial
direction 1s a movement up or down along the longitudinal axis 106. Contrariwise, a
movement 1n the radial direction involves a chance of the position of the longitudinal
axis 106, without tilting the axis 106. Such a movement can also be denoted as being a
sideward or lateral movement of the cylinder 100.

The first hollow cylinder 20 has a tapered inner surface 21. In the normal
orientation of the hook device 1, the inner surface 21 converges 1n an upward direction.
An outer surface 22 of the first hollow cylinder 20 1s provided with external screw
thread 23.

The second hollow cylinder 30 has a larger length than the first hollow cylinder
20 and extends through the first hollow cylinder 20 1n the assembled condition of the
hook device 1 as shown 1n figure 1. A portion 32 of an outer surface 33 of the second
hollow cylinder 30 1s tapered, to the same extent as the inner surface 21 of the first
hollow cylinder 20. In the normal orientation of the hook device 1, the radius of the
tapered portion 32 of the outer surface 33 of the second hollow cylinder 30 decreases in
an upward direction, 1.e. in the same direction 1n which the inner surface 21 of the first
hollow cylinder 20 converges. At a side of the tapered portion 32 of the outer surface
33 of the second hollow cylinder 30 which 1s a bottom side 1n the normal orientation of
the hook device 1, a step 34 1s present in the outer surface 33. At the position of the
tapered portion 32 of the outer surface 33, the second hollow cylinder 30 1s provided
with a number of openings 35 for accommodating the balls 31. In the shown example,
the number of openings 35 and the number of balls 31 1s three.

In the assembled condition of the hook device 1, the coil spring 40 1s located
inside the housing 10. A portion of the second hollow cylinder 30 1s present inside the
housing 10 as well, wherein a bottom portion of the second hollow cylinder extends
through the coil spring 40, and wherein the coil spring 40 1s retained between a portion
of the housing at one end and the step 34 which 1s present in the outer surface 33 of the

second hollow cylinder 30 at another end. Both the coil spring 40 and the second
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hollow cylinder 30 are prevented from falling out of the housing 10 by means of the
first hollow cylinder 20, which 1s arranged such as to surround the tapered portion 32 of
the outer surface 33 of the second hollow cylinder 30, with the balls 31 1n place 1n the
openings 35 of the second hollow cylinder 30, and a portion of the coil spring 40 and
the second hollow cylinder 30 extending therethrough. The first hollow cylinder 30 1s
connected to the housing 10 by means of the external screw thread 23, wherein the
housing 10 1s provided with internal screw thread 13 for engaging with the external
screw thread 23 of the first hollow cylinder 20.

Under the influence of the coil spring 40, the second hollow cylinder 30 1s pushed
1n a direction which 1s an upward direction in the normal orientation of the hook device
1. The second hollow cylinder 30 1s retained by the first hollow cylinder 20, wherein
the tapered surfaces 21, 32 contact each other. Dimensions of a space 36 which 1s
present between the balls 31 are determined by the position of the second hollow
cylinder 30 with respect to the first hollow cylinder 20 1n the axial direction. Due to the
tapered shape of the inner surface 21 of the first hollow cylinder 20, 1t 1s true that in a
higher position of the second hollow cylinder 30, 1.e. a position 1n which the second
hollow cylinder 30 projects further from the housing 10, the space 36 between the balls
31 1s smaller than 1n a lower position of the second hollow cylinder 30, 1.e. a more
retracted position of the second hollow cylinder 30, against the action of the coil spring
40. Hence, the dimensions of the space 36 between the balls 31 can be varied by
varying a position of the second hollow cylinder 30 in the axial direction.

A process of moving the second hollow cylinder 30 downward 1n order to
increase the space 36 between the balls 31 1s denoted as being a process of releasing the
clamping mechanism which 1s constituted by the coil spring 40, the two hollow
cylinders 20, 30, and the balls 31. For the purpose of allowing a user of the hook device
1 to perform such a process when desired, the hook device 1 comprises the actuating
element 50. In particular, the actuating element 50 comprises elongated arms 51 with
thickened portions 52 at their ends. In the shown example, the number of elongated
arms S1 1s two. The housing 10 has two spaces 14 for recerving the arms 51 of the
actuating element 50, wherein an inner surface 15 of the spaces 14 1s provided with a
step 16. In the assembling process of the hook device 1, after the first hollow cylinder
20, the second hollow cylinder 30 with the balls 31, and the coil spring 40 have been
put 1n place, the actuating element 50 1s coupled to the housing 10 by pressing the
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actuating element 50 on the housing and forcing the arms 51 of the actuating element
50 to move deeper and deeper 1nto the spaces 14 of the housing 10, until the thickened
portions 52 of the arms 51 of the actuating element 50 snap behind the steps 16 of the
inner surfaces 15 of the spaces 14.

The arms 51 of the actuating element 50 project from a basic portion 53 of the
actuating element 50, which has an opening 54 for receiving an end of the second
hollow cylinder 30. An inner surface 55 of the basic portion 53 defining the opening 54
1s provided with a step 56 which constitutes a stop for the second hollow cylinder 30,
so that 1t 1s possible for the actuating element 50 to engage with the second hollow
cylinder 30 and cause a movement of the second hollow cylinder 30 against the action
of the coil spring 40 1n case a user exerts pressure on the basic portion 53 of the
actuating element 50, 1n a direction which 1s a downward direction 1n the normal
orientation of the hook device 1. The position of the steps 16 1n the inner surface 15 of
the spaces 14 of the housing 10 in which the arms 51 of the actuating element 50 are
inserted determines a maximum position of the actuating element 50 with respect to the
housing 10. A length of the spaces 14 as mentioned 1s sufficient to allow for a
movement of the actuating element 50 directed towards the housing 10, 1.e. a
movement for releasing the clamping mechanism.

In an actuated position of the actuating element 50 and an associated released
condition of the clamping mechanism, the space 36 between the balls 31 1s large
enough for allowing a carrier wire 4 to pass through. Apart from the space 36 as
mentioned, the hook device 1 has an elongated through-hole which 1s actually
constituted by an inner space 37 of the second hollow cylinder 30, 1.e. a space 37 which
1s delimited by an inner surface 38 of the second hollow cylinder 30. When a carrier
wire 4 1s inserted through the hook device 1, the carrier wire 4 1s made to extend
through the hook device 1 at the position of the through-hole as mentioned. When the
actuating element 50 1s released, the actuating element 50 and the second hollow
cylinder 30 move upward under the influence of the coil spring 40. In the process, the
balls 31 move along with the second hollow cylinder 30, wherein the space 36 between
the balls 31 decreases as the balls 31 are pushed towards each other by means of the
tapered inner surface 21 of the first hollow cylinder 20. The process stops when a
situation 1s obtained in which the balls 31 are stuck between the inner surface 21 of the

first hollow cylinder on the one hand and the carrier wire 4 on the other hand. At that
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moment, a clamping action of the clamping mechanism on the carrier wire 4 1s realized,
as a result of which a mutual position of the housing 10 and the carrier wire 4 1s fixed.
In the clamped position, a longitudinal axis of the carrier wire 4 coincides with a
longitudinal axis 7 of the hook device 1, which coincides with longitudinal axes of the
hollow cylinders 20, 30 and the coil spring 40.

With reference to figures 3 and 4, a description of the hook device 2 according to
the invention will now be given, wherein the foregoing description of the known hook
device 1 will be used as a basis.

Like the known hook device 1, the hook device 2 according to the invention
comprises a housing 10, a first follow cylinder 20, a second hollow cylinder 30, a
number of balls 31, a coil spring 40 and an actuating member 50. The clamping
mechanism of the hook device 2 according to the invention functions 1n the same way
as the clamping mechanism of the known hook device 1, wherein 1t 1s noted that the
first hollow cylinder 20 of the hook device 1 according to the invention has a tapered
inner surface 21 and the balls 31 which are held by the second hollow cylinder 30 ride
on this surface whereby a space 36 between the balls 1s increased or decreased
depending on the position of the second hollow cylinder 30 in the axial direction.
However, there are some major differences 1n the design of the known hook element 1
and the design of the hook element 2 according to the invention, as a result of which
the latter hook element 2 involves the advantages of a relatively simple assembling
process and relatively low costs.

In the first place, the hook device 2 according to the invention 1s free from screw
thread. The first hollow cylinder 20 1s a relatively simple cylinder with a smooth outer
surface 22, wherein the first hollow cylinder 20 1s retained 1n the housing 1n the axial
direction by form closure, and wherein the two end faces of the first hollow cylinder 20
abut against internal portions of the housing 10. It will be understood that this
arrangement of the first hollow cylinder 20 inside the housing 10 1s not realized by
performing a process of inserting the first hollow cylinder 20 into the housing 10 1n the
same way as 1t 1s done with the known hook device 1. Instead, the housing 10 of the
hook device 2 according to the invention 1s provided with an additional opening 17, and
the first hollow cylinder 20 1s put 1n place inside the housing 10 by moving the first

hollow cylinder 20 through the opening 17, in a radial direction. The exploded view of
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figure 4 1llustrates the positioning of the first hollow cylinder 20 with respect to the

housing 10 prior to the assembling process of the hook device 2.

In the known hook device 1, the housing 10 1s preferably made of a relatively
strong material such as a metal (alloy), so that a reliable connection between the first
hollow cylinder 20 and the housing 10 can be guaranteed. However, this 1s not
necessary in the hook device 2 according to the invention, in which there 1s no screw
thread connection, but a connection based on form closure. Therefore, the housing 10
of the hook device 2 according to the invention can be made of a relatively cheap
material such as plastic. The housing 10 can be light-weight and wall thicknesses can
be relatively small due to the various spaces which are present inside the housing 10,
including the spaces 14 for recetving and accommodating the arms 51 of the actuating
element 50.

In the second place, the second hollow cylinder 30 of the hook device 2
according to the invention 1s embodied in a simpler form than the second hollow
cylinder 30 of the known hook device 1. In particular, the outer surface 33 does not
have a tapered portion 32. Instead, an outer diameter of the second hollow cylinder 30
1s simply constant along a length of the second hollow cylinder 30. When the openings
35 are arranged at a position in the second hollow cylinder 30 which 1s a central
position 1n the axial direction, as 1s the case in the shown example, 1t 1s not necessary to
take a certain orientation of the second hollow cylinder 30 into account during the
assembling process of the hook device 2, whereby the assembling process 1s simplified.

In the hook device 2 according to the invention, the first hollow cylinder 1 does
not have a function in preventing the second hollow cylinder 30 and the coil spring 40
from falling out of the housing 10. Instead, this function 1s performed by the actuating
element 50.

The assembling process of the hook device 2 according to the invention involves
the following steps. First, the first hollow cylinder 20 1s inserted into the housing 10 by
moving the first hollow cylinder 20 through the additional opening 17, in the radial
direction. When the first hollow cylinder 20 1s 1n the correct position, the coil spring 40
and the second hollow cylinder 30 with the balls 31 are successively inserted into the
housing 10, 1n the axial direction. Subsequently, the actuating element 50 1s coupled to
the housing 10, which also causes the second hollow cylinder 30 to be secured 1n the

housing 10, wherein 1t 1s possible for the second hollow cylinder 30 to move 1n the
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axial direction along a limited distance, without a risk of falling out of the housing 10.
For sake of completeness, 1t 1s noted that as an alternative, 1t 1s also possible 1f the coil
spring 40 1s 1nserted 1nto the housing 10 first of all, as a possible presence of the coil
spring 40 does not hinder insertion of the first hollow cylinder 20.

The assembling process of the hook device 2 according to the invention 1s
simpler than the assembling process of the known hook device 1, due to the fact that
there 1s no need for establishing a screw thread connection. In fact, the entire
assembling process can be performed without using a tool, which 1s not the case in the
known situation. Only 1n respect of the first hollow cylinder 20, 1t 1s important to take
measures for ensuring that a correct orientation 1s chosen, which 1s an orientation with
the smallest diameter of the inner surface 21 at a side which 1s a top side 1n the normal
orientation of the hook device 2. For the purpose of guaranteeing correct assembling,
any suitable type of indication may be arranged on the outer surface 22 of the first
hollow cylinder 20, which may be a projection at a certain non-central position, for

example.

It will be clear to a person skilled 1n the art that the scope of the invention 1s not
limited to the examples discussed 1n the foregoing, but that several variations and
modifications thereof are possible without deviating from the scope of the invention as
defined 1n the attached claims.

The projection 11 which 1s arranged on the housing 10 and which 1s intended to
serve as a hanging hook, may have any suitable shape for supporting and retaining a
wire 6 or the like arranged on an object 3 to be hung from the hook device 2. In this
respect, 1t 1s noted that the projection 11 may even be shaped like a knob or the like. A
normal orientation of the hook device 2 1s an orientation in which the projection 11 1s
capable of carrying an object 3. In any case, a normal orientation of the hook device 2
1S an orientation 1n which a direction in which the inner surface 21 of the first hollow
cylinder 20 converges 1s an upward direction.

It 1s noted that 1t 1s not necessary for the hook device 2 to comprise a coil spring
40 for performing a biasing action on the clamping mechanism, particularly the second
hollow cylinder 30. Instead, any other suitable type of biasing means may be used,

including a leaf spring, for example.
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The invention can be summarized as follows. A hook device 2 for hanging
objects 3 such as picture frames comprises a housing 10 which has an internal space for
allowing a carrier 4 for the hook device 2 to extend through the housing 10. In a
practical embodiment, the housing 10 1s provided with a projection 11 which 1s
designed for functioning as a hanging hook. The hook device 2 further comprises a
clamping mechanism for fixing the housing 10 on a carrier 4, wherein the clamping
mechanism comprises a first hollow cylinder 20 having a tapered inner surface 21, a
second hollow cylinder 30 carrying a number of balls 31 in openings 35 thereof, which
extends through the first hollow cylinder at the position of the balls 31, and a coil
spring 40 or another resilient element for biasing the second hollow cylinder 30 1n a
direction 1n which the inner surface 21 of the first hollow cylinder 20 converges.
Furthermore, the hook device 2 1s equipped with an actuating element 50 by means of
which a user of the hook device 2 may force the second hollow cylinder 30 to move
against the biasing action of the coil spring 40 1n order to release the clamping
mechanism. It 1s noted that the clamping mechanism functions 1n a way known per se,
wherein the balls 31 are pressed against a carrier 4 extending through the hook device
2, particularly the second hollow cylinder 30, under the influence of the action of the
coil spring 40 and contact to the tapered inner surface 21 of the first hollow cylinder 20.

In an axial direction, the first hollow cylinder 20 1s retained in the housing 10 by
form closure. The actuating element 50 has a function 1n preventing the coil spring 40
and the second hollow cylinder 30 from falling out of the housing 10 in the same
direction, besides the function of allowing a user to move the second hollow cylinder
30 and releasing the clamping mechanism 1n that way. Due to these aspects of the
invention, it 1s possible to have a housing 10 which 1s made of plastic. Also, it 1s
possible to have a relatively simple design of the elements of the hook device 2, and to
have a relatively simple assembling process of the hook device 2, so that costs can be
saved. During the assembling process as mentioned, the first hollow cylinder 20 1s
inserted 1nto the housing 10 through another opening 17 than the coil spring 40 and the
second hollow cylinder 30, which opening 17 1s especially provided for the purpose of
having a passage for the first hollow cylinder 30 from outside of the housing 10 to
inside the housing 10, wherein the first hollow cylinder 20 1s moved 1n a radial
direction, 1.e. 1n a direction perpendicular to a longitudinal axis 7 of the hook device 2.

This 1s different from the other elements 30, 40, 50 of the hook device 2, which are
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inserted into the housing 10 and coupled to the housing 10 at another position by

moving them i1n an axial direction.
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CLAIMS

1. A hook device for coupling an object to a carrier for the hook device and fixing a

mutual position of the object and the carrier, the hook device comprising:

a housing that has an internal space for allowing a carrier to extend through the

housing;

a clamping mechanism for fixing the housing on a carrier, the clamping mechanism

comprising:

a first hollow cylinder having two end faces and a tapered inner surface for
delimiting an inner space of the first hollow cylinder, which first
hollow cylinder is retained in the housing in an axial direction by
form closure, the two end faces of the first hollow cylinder abutting

against internal portions of the housing;

a second hollow cylinder that i1s movably arranged in the housing in an axial

direction; and

a biasing means that is arranged in the housing for biasing the second
hollow cylinder 1n an axial direction, in a direction in which the

inner surface of the first hollow cylinder converges;

and an actuating element for releasing the clamping mechanism, the actuating

element having elongated arms;

wherein the second hollow cylinder extends through the first hollow cylinder, and
1s equipped with openings that provide access to an internal space of the second hollow

cylinder from outside of the second hollow cylinder in a radial direction;

wherein the housing is equipped with spaces; wherein an inner surface of the

spaces 1s provided with a step; and

wherein ends of the arms of the actuating element are provided with thickened
portions that engage the steps in the housing in a non-actuated position of the actuating

element, under the influence of the biasing means.
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2. The hook device according to claim 1, wherein the housing is provided with an

opening at the position of the first hollow cylinder of the clamping mechanism; and

wherein a portion of an outer surface of the first hollow cylinder is accessible from

outside of the housing, through the opening.

3. The hook device according to claim 1, wherein the clamping mechanism further

COMprises:

balls that are located in the openings of the second hollow cylinder.

4. The hook device according to claim 1, wherein the biasing means comprise a coil
spring.
5. The hook device according to claim 3, wherein the actuating element is movably

- arranged with respect to the housing, and is in contact with the second hollow cylinder to
establish a movement of the second hollow cylinder in an axial direction in case of

actuation, against the action of the biasing means.

6. The hook device according to claim 5, wherein the second hollow cylinder is
secured against falling out of the housing on the basis of the contact with the actuating

element.

7. The hook device according to claim 1, wherein an outer diameter of the second

hollow cylinder is constant along a length of the second hollow cylinder.

8. The hook device according to claim 1, wherein the housing is free from internal

screw thread.

9. The hook device according to claim 1, wherein the housing is manufactured from

plastic.

10.  The hook device according to claim 1, wherein both the first hollow cylinder and

the second hollow cylinder are made from a metal (alloy).
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11. The hook device according to claim 1, wherein the housing is provided with a

projcction that is adapted to serve as hanging hook.

12. A method for assembling a hook device for coupling an object to a carrier for the

hook device and fixing a mutual position of the object and the carrier, comprising:

providing a housing that has an internal space for allowing a carrier for the hook

device to extend through the housing;

providing a first hollow cylinder having a tapered inner surface, a second hollow
cylinder and a number of balls that are located in openings of the second hollow cylinder,

a spring clement, and an actuating element having elongated arms;

inserting the first hollow cylinder into the housing through an opening in the
housing, wherein the spring element and the second hollow cylinder with the balls are

successively inserted into the housing through another opening in the housing; and

inserting the arms of the actuating element into the housing in yet other openings

in the housing.

13. The method according to claim 12 further comprising moving the first hollow

cylinder 1n a radial direction in the process of insertion into the housing.

14. The method according to claim 12, wherein the first hollow cylinder is inserted

into the housing through a movement in a first direction with respect to the housing; and

wherein the spring element, the second hollow cylinder with the balls, and the arms
of the actuating element are inserted into the housing through a movement in a sccond

direction with respect to the housing.

15. A hook device for coupling an object to a carrier for the hook device and fixing a

mutual position of the object and the carrier, the hook device comprising:

a housing that has an internal space for allowing a carrier to extend through the

housing; a clamping mechanism for fixing the housing on a carrier, the clamping

mechanism comprising:
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a first hollow cylinder having’ two end faces and a tapered inner surface for
delimiting an inner space of the first hollow cylinder, which first
hollow cylinder 1s retained in the housing in an axial direction by
form closure, the two end faces of the first hollow cylinder abutting

against internal portions of the housing;

a second hollow cylinder that is movably arranged in the housing in an axial
direction, that extends through the first hollow cylinder, and that is
equipped with openings that provide access to an internal space of
the second hollow cylinder from outside of the second hollow
cylinder 1n a radial direction;

balls that are located in the openings of the second hollow cylinder; and
biasing means that are arranged in the housing for biasing the

second hollow cylinder 1n an axial direction, in a direction 1n which

the inner surface of the first hollow cylinder converges; and

actuating means for releasing the clamping mechanism, comprising an actuating
element that is movably arranged with respect to the housing, and that is in contact with
the second hollow cylinder to establish a movement of the second hollow cylinder in an

axial direction in case of actuation, against the action of the biasing means;

wherein the second hollow cylinder is secured against falling out of the housing on

the basis of the contact with the actuating clement;

wherein the actuating element has elongated arms;

wherein the housing is equipped with spaces; wherein an inner surface of the

spaces 1s provided with a step; and

wherein ends of the arms of the actuating element are provided with thickened

portions that engage the steps in the housing in a non-actuated position of the actuating

element, under the influence of the biasing means.
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