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Description
TECHNICAL AREA

[0001] The presentapplication relates to a security de-
vice for protecting parts of locking systems and in partic-
ular locking members used for locking doors and other
openable closing members that are used to gain and pre-
vent access to compartments.

BACKGROUND OF INVENTION

[0002] Differentlocking systems are used in many ap-
plications for preventing unauthorized access to com-
partments. Such compartments may for example be
safes, cargo containers, semi-truck and lorry compart-
ments, just to mention a few. A conventional locking sys-
tem for containers comprise vertical rods extending on
an outside of a loading door. The vertical rods are ar-
ranged with horizontal locking bolts that fit into fixtures
on the frame of the loading door. The locking system is
operated by handles attached to the vertical rods, ena-
bling a rotation of the vertical rods between a locking
position to a resting position. In order to prevent unau-
thorized access to the container, pad locks are used for
locking the handles, preventing rotation of the vertical
rods and thereby opening of the doors.

[0003] With the ever-increasing cargo shipment
around the globe, often containing different types of
goods targeted by thieves and thus goods that are tempt-
ing to steal, different solutions regarding trailers and trail-
er doors have been developed. The most basic are so-
lutions where the handling of the trailer door handles are
made more difficult, for instance by covering the area of
the pad lock or to mount a sturdy lockable bar that grips
around the vertical rods of a door pair. These might re-
duce the risk of break-in, but they are bulky, heavy and
generally not user-friendly. Moreover, a grinder with a
heavy-duty cutting wheel can cut the bar relatively fast
and with the modern battery-operated grinders, a cun-
ning burglar can operate on remote depots for trailers
with little risk of being observed.

[0004] More recently, intelligent systems have been
launched having ID-functions. One such system com-
prises a locking system that is attached to a door with a
handle. The handle controls a locking bolt placed on the
inside of the door and extending towards and into the
floor or bottom of a trailer container. The handling of the
handle is only permitted if a correct code is entered on a
keypad. The system has its benefits, but again, a cunning
burglar with the right tools may get access to the locking
bolt via gaps between the door and the floor and quite
easily cut off the locking bolt.

[0005] The scenario is also equally true and important
in relation to safes and the like having locking rods or
bolts extending from the side or sides of a door and into
aframe surrounding the door. The gap between the door
and the frame provides an opportunity to cut off the lock-
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ing bolts with the right tools.

[0006] Some solutions have been developed for in-
creasing the strength of items that are used in security
applications. For example, document GB 2 176 526 dis-
closes a security bar having a circular steel core bar en-
cased in a rectangular steel sheath. In order to increase
the cut-resistance of the bar, hard deposits containing
tungsten carbide are applied in the corners between the
bar and the sheath. As an alternative, hard deposits are
applied directly on the corner between plate-shaped el-
ements of the sheath. Another example is described in
EP 0 304 267 disclosing a security member to be used
as a bar in a barrier. The bar comprises a number of flat
strip plate-shaped structural members arranged such
that a slot if formed between adjacent plates. The slots
are then filled with elements of hard material such as
rods of tungsten carbide. Further, GB 2 559 341 A dis-
closes a throw bolt assembly for a throw lock assembly
comprising a cutting barrier in ceramic material like alu-
minium oxide or tungsten carbide.

[0007] Finally in GB 2 391 898 A, a deadbolt is dis-
closed mounted with two hardened plates.

[0008] Theideabehindthesedisclosuresistoincrease
the resistance against cutting with different tools. How-
ever, with modern high-performance cutters, the areas
with hard material, mainly only in the corners of these
security bars, provide an inferior protection against cut-
ting.

[0009] Thus, thereis a constant need for improved so-
lutions for preventing unauthorised entry into locked com-
partments with the use of cutting machines.

BRIEF DESCRIPTION OF INVENTION

[0010] The aim of the invention is to remedy the draw-
backs of the state of the art technology in this technical
field. This aim is obtained by a device comprising the
features of the independent patent claim. Preferable em-
bodiments form the invention form the subject of the de-
pendent patent claims.

[0011] Accordingtotheinvention, itcomprisesadevice
for protecting at least one section of a locking member
movable between a resting position and a locking posi-
tion, comprising a support structure, a plurality of plate-
shaped wear-resistant elements attached to the support
structure, wherein the wear-resistant elements may ex-
tend generally in the direction coinciding with the locking
member. According to the invention, the wear-resistant
elements comprise carbide material.

[0012] With this solution a very solid protection is ob-
tained for a locking member. Since the wear-resistant
elements surround at least parts of the locking member,
itis very difficult to cut off the locking member in order to
be able to gain access to a compartment closed by a
locking system with a locking member.

[0013] According to the invention, the wear-resistant
elements are arranged to form a cavity with at least one
opening, in which cavity the at least one section of the
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locking member may be positioned. According to one
aspect, the support structure may form the cavity with
said wear-resistant elements.

[0014] According to a further aspect of the invention,
the wear-resistant elements may be attached to carrier
structures, and in this regard, each wear-resistant ele-
ment is attached to a corresponding carrier structure.
Moreover, the carrier structures may be attached to the
support structure. In that regard, the carrier structures
may be attached to an outwardly directed surface of the
support structure with the wear-resistant elements facing
outwardly. Alternatively, the carrier structures may be at-
tached to an inwardly directed surface of the support
structure with the wear-resistantelements facing towards
said cavity. The design depends on the desired function
and what part of the locking system that the device is
arranged to protect. According to a further aspect of the
invention, the support structure may comprise a number
of grooves extending generally in the direction coinciding
with the locking member, wherein the carrier structure
comprises a ridge designed to fit into a groove, and
wherein the grooves and the ridges have profiles such
that a form-locking function is obtained. With the form-
locking feature, the carrier structures with the wear-re-
sistant elements are held firmly in relation to the support
structure by the complementing forms. In addition, welds
or screws may be employed to further strengthen the
attachment between the carrier structures and the sup-
port structure. As one example of a form-locking design,
the grooves may have a of dove-tail shape and the ridges
of the carrier structures may comprise dove-tail ridges
designed to fit into the dove-tail grooves of the support
structure. Such a dove-tail design provides a firm attach-
ment and at the same time the carrier structures may be
slid into the grooves of the support structure.

[0015] As a further alternative, the support structure
may comprise end plates designed to attach to the ends
ofthe carrier structures. Inthis case, the carrier structures
are held at their respective ends by the support structure,
where the carrier structures also form a supporting func-
tion of the device. In this regard, at least one of the end
plates may be arranged with a central passage through
which a part of the locking member can pass. This design
may be used such that the end plates may be arranged
with bearings, providing a rotational movement of the de-
vice around the part of the locking bolt. The rotating func-
tion of the device according to the invention will make it
even harder to cut through a locking member, thus the
rotational function cooperates with the wear-resistant el-
ements. In order to have low frictional rotation, the bear-
ings may be ball bearings or roller bearings.

[0016] Moreover, one or several devices may be
placed in a cover or housing of a locking member and in
thisregard, if several devices are used, they run generally
parallel to each other. Thus, the devices and the housing
may form a locking bar that extends a certain distance.
[0017] One end of such a locking member may be ar-
ranged with first attachment point that may be pivotable
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between a resting position and a locking position. A sec-
ond end may in that regard be arranged to be releasably
attached to a second attachment point. Here for example
a lock bracket and a pad lock may be used for attaching
the locking member to the second attachment point.
[0018] In order to protect the first attachment point,
such as an attachment bolt, a device according to the
invention may surround and protect the first attachment
point. Also the second attachment point may be rein-
forced by a cover for the bracket and the pad lock. The
cover may be further reinforced by wear-resistant ele-
ments attached to the outside or inside of the cover.
[0019] The device may further comprise a plate-
shaped support structure having wear-resistant ele-
ments attached to surfaces thereof. The support struc-
ture may further be arranged to be attached to an en-
closing structure such as a door, and in particular to a
side surface that in the closed position of the enclosing
structure is adjacent a surface of a fixed structure, such
as a door frame. The device is in this regard arranged to
the enclosing structure that at least some of the parts of
the support structure that is provided with wear-resisting
elements extend from the enclosing structure, wherein,
in the closed position, the extending parts can fit into
recesses or passages in the fixed structure.

[0020] As an alternative to the above mentioned de-
vice, the wear-resistant elements may be arranged and
attached to a frame of the support structure. With this
type of device for a locking member, the enclosing struc-
ture is securely held in relation to the fixed structure even
if other parts between the enclosing structure and the
fixed structure, such as door hinges have been cut off.
The wear-resistant elements ensure that the locking
member with such a device cannot easily be cut off by
any tools. Further, a plurality of such devices for locking
members may be used along for example a side of the
enclosing structure.

[0021] According to a further aspect of the invention,
a free end of a locking member may be integrated in one
of the end plates.

[0022] These and other aspects of and advantages
with the present invention will become apparent from the
following detailed description and the accompanying
drawings.

BRIEF DESCRIPTION OF DRAWINGS
[0023] In the following detailed description of the in-
vention, reference will be made to the accompanying

drawings, of which

Figs. 1 and 2a, b, ¢ show a schemaitic illustration of
a locking system utilizing the present invention,

Figs. 3-6 show a first variant of a device according
to the invention to be attached to a locking member,

Figs. 7-8 show a second variant of a device accord-



5 EP 4 133 150 B1 6

ing to the invention to be attached to a locking mem-
ber,

Figs. 9-11 show a third variant of a device according
to the invention to be attached to a locking member,

Figs. 12-14 show a fourth variant of a device accord-
ing to the invention to be attached to a locking mem-
ber,

Figs. 15-17 show afifth variant of a device according
to the invention to be attached to a locking member,

Figs. 18-20 show a sixth variant of a device according
to the invention to be used with a locking member,

Figs. 21-23 show a seventh variant of a device ac-
cording to the invention to be used for engaging with
a locking member,

Fig. 24 shows an eight variant of a device according
to the invention to be used for engaging with alocking
member,

Fig. 25 shows an assembly providing full protection
of a locking member,

Figs. 26-27 show a locking member utilizing the de-
vice according to the invention,

Figs. 28-29 show cross-sectional views of a plurality
of devices used in a locking member, and

Figs. 30-33 show a locking member utilizing the de-
vice according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0024] The device according to the present invention
is intended to be used with locking system for doors and
the like openable structures that allow or deny access to
any type of compartments that may contain goods and
items that need to be protected. The openable structures
may comprise swing doors, sliding doors, folding doors,
revolving doors, just to mention a few types. Figs. 1 and
2 schematically shows such one example of a locking
system 10 attached to a swing door 12, in turn pivotally
attached to a door frame or post 14 of a compartment
(not shown). The locking system 10 comprises a locking
member 8 in the form of a locking bolt 16 that is movable
in the longitudinal direction between a retracted resting
position and an extended locking position. In the locking
position, the free end of the locking bolt 16 is inserted
into a recess 18 in a fixed structure such as the door
frame as seen in the right picture in Fig. 2a. It is to be
understood that the locking system may be placed in oth-
er positions on a door. Figure 2b shows a locking system
on one side of a door and Fig. 2c shows two locking
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systems, one on each side of a door. It is also to be
understood that a locking system may act upwards.
[0025] Regardinga definition oflockingmember, it may
include bolts, latches, bars, pins and all types of members
that are capable of engaging with fixed structures for pro-
viding a locking action, and combinations of these as well
as locking systems having a plurality of cooperating lock-
ing members such as espagnolettes and other transmis-
sions such as in safe doors operating several locking
members at the same time, which locking members may
engage with fixed structures in different directions and
may be moved from a resting position to a locking posi-
tion. The movement may be performed by different
means such as handles, transmissions and combina-
tions thereof as well as by the movement of the door that
is to be locked and also by manually moving the locking
member.

[0026] A first example of a device 20 to be used with
a locking member 8 is shown in Figs. 3 to 6. The device
comprises anumber of generally plate-shaped elongated
wear-resistant elements 22. The wear-resistant ele-
ments 22 extend generally along a centre axis CA. The
wear-resistant elements 22 are made of very hard ma-
terial that is highly resistant to physical wear such as from
a grinder with a cutting wheel, a reciprocating saw or the
like tools. In this regard, the material of the wear-resistant
elements may comprise metallic carbide, either mixed
with some binding material or be completely of carbide.
Several metallic carbides may be used, such as for in-
stance tungsten carbide and titanium carbide. It is how-
everto be understood that other carbides may be utilized.
[0027] The wear-resistant elements 22 are attached to
asupport structure 24. In the example shown the support
structure 24 comprises two end plates 24, and 24,. Each
end plate 24, and 24, is arranged with a circumferential
groove 26 as well as a central passage 27. The width of
the groove 26 generally corresponds to the thickness of
the wear-resistant elements 22. When assembling the
device 20 the ends of the wear-resistant elements 22 are
placed in the grooves 26 of the end plates 24, and 24,
and are attached to the end plates 24, and 24, by ap-
propriate means, which could be by welding, and in par-
ticular by induction and TiG welding. The assembled de-
vice 20 forms a cavity 28 surrounded by the wear-resist-
ant elements 22. When used for a locking member, a
section of a locking member, such as a drive rod of a
locking bolt, may extend along the centre axis CA through
the passages 27 of the end plates as well as through the
cavity 28, where the wear-resistant elements 22 form a
very secure protection against any attempts to cut off the
locking member. Fig. 6 shows that the end plates 24,
and 24, may be made in two halves in order to facilitate
assembly of the device and/or attachment to a section
of a locking member but also if there is a need to protect
only one side of a locking member.

[0028] Another example shown in Figs. 7 and 8, com-
prises a support structure 24’. In the embodiments shown
the supportstructure 24’ is elongated and with a generally
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cylindrical form. The support structure 24’is provided with
a cavity 28 that extends from one end of the support
structure to the other, having a centre axis CA. The cavity
28 is in the embodiment of Figs. 7 and 8 generally cylin-
drical but may have other shapes as will be apparent.
The cavity 28 is arranged with at least one opening 30
in at least one of the ends.

[0029] Furthera number of wear-resistant elements 22
are arranged to be attached to the support structure 24’.
As shown in Figs. 7 and 8, the wear-resistant elements
22 are designed as discrete plate-formed members with
generally rectangular shape and with a certain thickness.
The wear-resistant elements 22 extend a certain length
along the support structure 24’ and generally parallel with
the centre axis CA.

[0030] The wear-resistant elements 22 are in the em-
bodiments shown attached to carrier structures 32. The
attachment may be obtained with several solutions such
as suitable bonding between them, for instance by weld-
ing such as TiG-welding, induction welding etc. The car-
rier structures 32 are in the embodiment designed as
elongated rods with a certain thickness and a length gen-
erally corresponding to the length of the support structure
24’. The carrier structures 32 have an outwardly generally
planar surface onto which the wear-resistant elements
22 are attached.

[0031] The carrier structures 32 are further attached
to the support structure 24’. This attachment may be
made in several ways. According to the variant of Figs.
7 and 8, the carrier structures 32 are arranged with a
dove-tail shaped profile 34, as seen in a cross-section,
on the opposite sides of the wear-resistant elements 22.
The dove-tail profiles 34 are arranged to interact with
longitudinal grooves 36, generally parallel with the centre
axis of the support structure 24’, on an outer circumfer-
ential surface of the support structure 24’. The grooves
36 have complementary dove-tailed shapes as seen in
a cross-section. Thus, when assembling the device, the
dove-tail profiles 34 are entered into the dove-shaped
grooves 36 at one end of the support structure 24’ and
are slid into the correct position as seen in Fig. 8, forming
aform-locking solution. The carrier structures 32 are then
secured to the support structure by appropriate means.
This may entail welding, bolting or any other suitable
means. The assembled device 20 is now provided with
outwardly facing very hard wear-resistant surfaces in the
form of the wear-resistant elements 22, protecting any
item placed inside the cavity 28 as well as the support
structure 24’, as will be described below.

[0032] The grooves 36 on the outer surface of the sup-
port structure 24’ may have other shapes in a cross-sec-
tional view and thus the shapes of the carrier structures
32 are shaped correspondingly. As seen in Fig. 9, the
side walls 36’ of the longitudinal grooves 36 are some-
what rounded and the side surfaces 32’ of the carrier
structures 32 as well, providing a complementary profile.
This enables a good form-locking fixation of the carrier
structures 32 to the support structure 24’, when slid into
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the grooves 36. Also here, the carrier structures 32 are
attached in an appropriate way to the support structure
24’ In this regard, the support structure 22 may be ar-
ranged with recesses 38 or passages 40, Fig. 11, to en-
able access for a welding gun such as a TiG torch to weld
the carrier structures 32 to the support structure 22.
[0033] In any case the device as described above is
intended to be arranged to surround and protect a locking
member such as a pin or bolt 16 of a locking system 10,
Figs. 1 and 2, where the locking bolt 16 is arranged to
move in a longitudinal direction from a retracted resting
position, Fig. 1, to an extended locking position, Fig. 2,
in which an outer end of the locking bolt 16 fits into a
recess 18 of a fixed structure such as a door post 14, the
walls and/or bottom/ceiling of a container, for instance a
semi-trailer container or a body of a trailer or a vehicle.
[0034] Figs. 12 and 13 show a further example of the
device 20 wherein a locking member in the form of a
locking bolt 16 is shown together with the device 20. As
seen the locking bolt 16 has an elongated drive pin 42
and an outer end 44 that is to enter into a locking recess.
Here the outer end 44 is arranged with a bevelled surface
46, enabling a movement in the longitudinal direction of
the locking bolt 16 when the outer end 44 hits a fixed
structure, thereby enabling an automatic locking function
in that the locking bolt 16 is moved to a retracted position
until the outer end is in alignment with a locking recess,
whereby the locking bolt 16 is moved to an extended
locking position by appropriate force means, such as
springs acting on the locking bolt for biasing it into the
extended position.

[0035] The example of Figs. 12 and 13 also has a
number of wear-resistant elements 22 attached to carrier
structures 32. As with the previous example, the cross
section of the carrier structures 32 shows rounded side
surfaces. However, here the support structure
24" comprises two end plates 48 having central passag-
es 50 through which the drive pin 42 can pass. The sur-
faces of the end plates 48 facing each other are provided
with a number of recesses or short grooves 52 having
corresponding shapes to the cross-sectional shapes of
the carrier structures 32 such that the ends of the carrier
structures 32 may be pushed into and be held by the
grooves 52 of the end plates 48, forming a form-locking
unit of the device 20 with a central cavity 58. The ends
of the carrier structures 32 are then fixedly attached to
the end plates 48 by appropriate means. In the Figs. 12
and 13, a number of through-holes 54 are shown in the
end plates 48 as well as a number of holes 56 in the ends
of the carrier structures 32, preferably threaded, wherein
screws may be used to attach the carrier structures 32
to the end plates 48. This solution provides a secure pro-
tection of the locking bolt 16 from any attempts to cut it
in order to gain access to a compartment.

[0036] However, the example of Figs. 12 and 13 has
a further feature that makes it even more difficult to get
access to the locking bolt by any cutting machinery. The
end plates 48 may further be arranged with bearings 60
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that are fixedly attached to each end plate 48, which for
example could be by a press fit of the bearing 60 into a
recess in the end plate 48. The central passages of the
bearings 60 have such a diameter that generally corre-
spond to the diameter of the drive pin 42 so that the drive
pin 42 may pass through the bearings 60 of the device
20. Thus, the device 20 may now rotate easily around
the drive pin 42, whereby any attempts to cut through the
device by e.g. a grinder will cause the device 20 to rotate,
which apart from the hardness of the wear-resistant el-
ements 22, will make it even harder to access and cut
off the locking bolt 16. The bearings may be of many
different types and designs depending on the desired
function. As shown in Figs. 12 and 13, the bearings 60
are ball bearings, providing a very low frictional rotation
of the device. However, it is to be understood that for
example roller bearings or sliding bearings may be used
for providing the rotational movement in relation to the
locking pin. In order to further provide difficulties in at-
tempts to cut off the locking bolt but also to obtain a
smoother appearance of the locking bolt with the device
20, an outer cylindrical sleeve 62, Fig. 14, may be ar-
ranged surrounding the wear-resistant elements 22. The
sleeve 62 may have an inner diameter such that the end
plates 48 are press-fitted into the sleeve. The sleeve 62
may also be welded to the end plates 48 or attached by
screws for instance.

[0037] Figures 15 to 17 show a further variant of the
device 20 according to the invention. In this case the
support structure 24" is rectangular in cross-section and
has a rectangular cavity 28. The outer side surfaces of
the support structure 24" is arranged with a number lon-
gitudinally extending grooves 34 in which carrier struc-
tures 32 are placed in the same manner as above. Also,
in the same manner as above, wear-resistant elements
22 are attached to the carrier structures 32. One differ-
ence with this variant is that carrier structures 32 are ar-
ranged on the corners of the support structure 24", form-
ing a general L-shape in cross-section. On these L-
shaped carrier structures, two wear-resistant elements
are attached, instead of one wear-resistant element on
each support structure. As with the previous solution, the
carrier structures are held in position by a first and a sec-
ond end plate 64, 66. The first end plate 64 has a rec-
tangular recess 68, the side walls of which are arranged
with short grooves 70 in which the carrier structures 32
and the wear-resistant elements 22 fit. The second end
plate 66 is provided with a rectangular protrusion 72 with
short grooves 70 on its outer surface in which the carrier
structures 32 fit. Moreover, the second end plate 66 is
arranged with a locking element 73 such that the device
forms the free end of the locking bolt. The end plates 64,
66 are for example forced towards each other, clamping
the carrier structures, by a threaded rod (not shown)
passing through the support structure 24"

[0038] Figures 18 to 20 show a further variant of the
device for protecting a locking member. Here, the support
structure 24"" is made of a number of generally plate-
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shaped elements 74 that are attached to each other by
suitable means such as welding such that the plate-
shaped elements 74 extend radially from a centre point.
On the outwardly directed surfaces of the plate-shaped
elements 74, carrier structures 32 are attached, for in-
stance by welding. In this regard, the plate-shaped mem-
bers 74 may be formed with a T-shape and then attached
to each other such that the carrier structure is integrated
with the radially extending part of the plate-shaped mem-
bers 74. On the outwardly directed surfaces of the carrier
structures 32, wear-resistant elements 22 are attached.
In order to form a unit, end plates 48’ may be provided,
arranged with short grooves 52’ as mentioned above, in
which the ends of the carrier structures 32 fit. The end
plates 48’ may also be provided with passages 51’ in
which the carrier structures fit 32. As with the previous
solution, the end plates 48’ may also be arranged with
bearings to enable arotation of the device. The end plates
48’, with or without the bearings, may be provided with
central shafts 76 that are connected and attached to fur-
ther parts of the locking system.

[0039] Apartfrom being a part of the locking member,
i.e. move with the locking member from a retracted po-
sition to an extended position and vice versa, a device
20’ according to the invention may be used in other ways
to protect a locking member such as a locking bolt 16
from access. Figs. 21-23 show an alternative device 20’
in that respect. Here a support structure 100 is arranged
as a hollow cylinder with a central cylindrical cavity 102
and having a certain wall thickness. On the inner wall of
the cavity 102, a number of longitudinally extending
grooves 104 are arranged. In this embodiment the walls
of the grooves are generally planar, where the transition
between the walls may be rounded as seen in the figure
or be square. Further, the carrier structures 32 are ar-
ranged as longitudinal rods having a profile in cross-sec-
tion generally corresponding to the grooves 104 on the
inner wall. The carrier structures 32 are then, with the
wear-resistant elements 22, attached to the support
structure 100 as mentioned above. Also, an end lid 106
may be used to secure the carrier structures as seen in
Fig. 23. This solution now forms a central cavity 108 hav-
ing the wear-resistant elements 22 as inner surfaces of
the cavity. It is to be noted in Figs. 22 and 23, that the
carrier structures 32 have not yet been fully pushed into
the support structure in order for ease of understanding.
[0040] The difference here is that the device 20’ is to
be attached to a fixed structure of a compartment, which
could be by appropriate fixtures or by placing the device
in a suitable recess in the fixed structure. Here, the device
20’ acts as a receiving part of a locking system such that
the free or outer end 44 of the locking bolt 16 enters the
central cavity 102 of the device and is protected by the
wear-resistant elements 22 surrounding it. This is partly
shown in Fig. 14 where a locking bolt is about to enter a
device 20'. In this regard, the device 20’ may for example
extend a distance from a surface of the fixed structure,
such as for example the bottom of a container compart-
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ment, so that the device protects the locking bolt if for
example a cutting tool was inserted in a gap between the
bottom and a lower edge of a door closing the compart-
ment.

[0041] As previously mentioned, the solution with end
plates may be utilized also for this use of the device 20’
as shown in Fig. 24. With this solution, the end plates
48" are arranged with the same type of short grooves 52"
into which the carrier structures 32 fit and are held. The
carrier structures 32 are then fixedly attached to the end
plates 48" by appropriate means, such as by screwing,
forming a central cavity 24. However, with this solution
only one end plate 48’ may be arranged with a central
passage 50" through which the free end of the locking
bolt may pass.

[0042] Fig. 25 shows one example where the device
20is used to protect a locking bolt both as a part attached
to and surrounding an exposed section of the locking bolt
as well as surrounding a free end of the locking bolt that
has entered a fixed structure.

[0043] With the embodiment and variants described
above, it is to be understood that the device is scalable
such thatit may have a longer extension along the locking
member, and in particular if the device forms an integral
part of the locking member. The device may also have a
larger width or diameter as well as having other cross-
sectional shapes than circular or rectangular, such as e.
g. polygonal or oval, without departing from the inventive
idea.

[0044] According to a further aspect of the invention,
a device for a locking member 8 is shown in Figs. 26 and
27. Here a number of devices 20, such as for instance
those described in connection with Figs. 18 to 20, are
arranged in parallel with each other and may be placed
in a surrounding housing 202 of the locking member 8.
The housing 202 shown has a generally rectangular
cross-section but may have a number of different shapes
as desired. One end of the devices may be attached to
a post 204. The post 204 is arranged with a shaft or at-
tachment bolt 206. The attachment bolt is intended to be
bolted onto a first door of an enclosure, such as for ex-
ample back doors of a vehicle container. The attachment
bolt 206 is surrounded and protected by a device 20 ac-
cording to above, which may be provided with bearings
as described. The opposite end of the locking member
is arranged with a compartment 208 having a first open-
ing 210 facing the same direction as the attachment bolt
206. The first opening 210 may be provided with a pro-
tective sleeve 212. One side of the compartment 208 is
further arranged with a second opening 214.

[0045] When the locking member of Figs. 26-27 is to
be used it is moved manually by turning it around the
attachment bolt 206 from a resting position where the
locking member 8 is hanging generally vertical to a lock-
ing position, which may be generally horizontal. A locking
U-bolt or the like (not shown) is bolted onto a second
door of the enclosure, positioned adjacent the first door.
The U-bolt will enter the first opening 210 with the sleeve
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212 and be placed inside the compartment 208. Then a
pad lock or the like (not shown) may then be inserted into
the second opening 214 and engage with and lock with
the U-bolt. The device according to the invention now
protects the locking member from being cut by the de-
vices inside the surrounding housing as well as surround-
ing the attachment bolt. In this regard, the post 204 and
the compartment 208 may be covered with plate-shaped
wear-resistantelements 22. The locking member accord-
ing to Figs. 26-27 may of course by used for a single door
where one end of the locking member is attached to a
fixed structure such as a wall of a compartment, and the
other end is attached to the door. In view of this variant,
it is to be understood that, as mentioned above, the con-
cept is scalable in many ways. For instance, more or
fewer devices may be arranged in parallel depending on
the desired resistance. Also, the diameter of the devices
may be decreased or increased depending on desired
resistance and/or available space.

[0046] Further, instead of being placed in one plane
as shown in Figs. 26, the devices may be placed in a
rectangle as shown in Fig. 28. Here four devices have
been used but it is of course to be understood that even
more devices can be arranged, such as for example five
as shown in Fig. 29. As seen, the combinations are nu-
merous. Further, the length of the devices is also scala-
ble. Forinstance, the devices may be made with the same
length as vertical rods used in container locks or in es-
pagnolettes. Moreover, locking member with the device
may be used interconnected with a transmission such in
safes, where locking members may have different direc-
tions, whereby, if for example arranged in a safe door, a
locking action may be obtained in up to four directions
with locking members extending through some or all four
sides of a door.

[0047] Figs. 30-31 show a further variant of a device
for a locking member wherein the device forms the lock-
ing member. The device 300 comprises plate-shaped el-
ements acting as support structures 302. The support
structure 302 of the device 300 may be inserted into and
attached to a side of for example a swinging door 12, and
in particular to the side where the hinges are attached.
The support structure 302 is extending a distance from
the side of the door. The exposed parts of the support
structure 302 are covered with wear-resistant plate-
shaped elements 22’. Further, the exposed parts are ar-
ranged to fit into cavities 304 in a fixed structure sur-
rounding the door, such as a door frame 14 or other fixed
structure enclosing a compartment. Thus, the locking
member with the device 300 will be moved from a resting
position when the door is open to a locking position when
the exposed parts fit into the cavities 304. The wear-re-
sistant elements 22’ will effectively prevent any attempts
to cut the locking member in the gap between the door
and the fixed structure. Thus, even if the hinges of the
door are cut off, the door cannot be opened due to the
locking members. As seen in the Fig. 28, several locking
members may be arranged along the side of the door, to
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make iteven harder to forcibly open the door by any tools.
[0048] Figs. 32-33 show a modification of the device
of Figs. 30-31. Here the support structure 302’ is ar-
ranged as a generally rectangular frame provided with
longitudinal grooves 306. In these grooves 306 strips of
plate-shaped wear-resistant elements 22’ are positioned
and attached as seen in Fig. 31. The device is for the
rest intended to be used in the same manner as the de-
vice of Figs. 30-31.

[0049] It is to be understood that the embodiment de-
scribed above and shown in the drawings is to be regard-
ed only as a non-limiting example of the invention and
that it may be modified in many ways within the scope of
the patent claims.

Claims

1. Device (20) for protecting at least one section of a
locking member movable between a resting position
and a locking position, comprising

- a support structure (24);

- a plurality of plate-shaped wear-resistant ele-
ments (22) attached to said support structure;
- wherein said wear-resistant elements extend
generally in the direction coinciding with the
locking member, and wherein

- said wear-resistant elements comprise carbide
material

- wherein said wear-resistant elements (22) are
arranged to form a cavity (28, 108) with at least
one opening, in which cavity the at least one
section of the locking member may be posi-
tioned.

2. Device according to claim 1, wherein said support
structure (24) forms said cavity with said wear-re-
sistant elements.

3. Device according to claim 1 or 2, wherein said wear-
resistant elements (22) are attached to carrier struc-
tures (32).

4. Device according to claim 3, wherein the carrier
structures are attached to said support structure.

5. Device according to claim 4, wherein said carrier
structures are attached to an outwardly directed sur-
face of the support structure with the wear-resistant
elements facing outwardly.

6. Device according to claim 5, wherein said carrier
structures are attached to an inwardly directed sur-
face of the support structure with the wear-resistant
elements facing towards said cavity.

7. Device according to any one of the claims 3-6,
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wherein said support structure (24) comprises a
number of grooves extending generally in the direc-
tion coinciding with the locking member, wherein
said carrier structure comprises a ridge designed to
fit into a groove, and wherein said grooves and said
ridges have profiles such that a form-locking function
is obtained.

8. Device according to claim 7, wherein said grooves

have a dove-tail shape and wherein said ridges of
said carrier structures comprise dove-tail ridges de-
signed to fit into the dove-tail grooves of the support
structure.

9. Device according to claim 5, wherein said support

structure (24) comprises end plates (24, 24,, 64,
66, 48, 48’, 48") designed to attach to the ends of
the carrier structures.

10. Device according to claim 9, wherein at least one of
said end plates (48) are arranged with a central pas-
sage (50) through which a part of the locking member
can pass.

11. Device according to claim 10, wherein said end
plates are arranged with bearings (60), providing a
rotational movement of the device around the part
of the locking member.

12. Device according to claim 11, wherein said bearings
are ball bearings or roller bearings.

13. Device according to claim 10, wherein a free end of
a locking element is integrated in one of the end
plates.

14. Device according to any of the preceding claims,
wherein the device is attached to said locking mem-
ber.

15. A locking member comprising a device according to
any of the preceding claims 1 to 14.

Patentanspriiche

1. Vorrichtung (20) zum Schiitzen mindestens eines
Abschnitts eines zwischen einer Ruheposition und
einer Verriegelungsposition beweglichen Verriege-
lungselements, umfassend

- eine Stutzstruktur (24);

- eine Vielzahl plattenférmiger verschleilRfester
Elemente (22), die an der Stutzstruktur ange-
bracht sind;

- wobei sich die verschleilfesten Elemente all-
gemein in der Richtung erstrecken, die mit dem
Verriegelungselement zusammenfallt, und wo-
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bei

- die verschleil¥festen Elemente Karbidmaterial
umfassen

- wobei die verschleil¥festen Elemente (22) so
angeordnet sind, dass sie einen Hohlraum (28,
108) mit mindestens einer Offnung bilden, in
dem der mindestens eine Abschnitt des Verrie-
gelungselements positioniert werden kann.

Vorrichtung nach Anspruch 1, wobei die Stiitzstruk-
tur (24) mit den verschleilRfesten Elementen den
Hohlraum bildet.

Vorrichtung nach Anspruch 1 oder 2, wobei die ver-
schleilfesten Elemente (22) an Tragerstrukturen
(32) angebracht sind.

Vorrichtung nach Anspruch 3, wobei die Trager-
strukturen an der Stitzstruktur angebracht sind.

Vorrichtung nach Anspruch 4, wobei die Trager-
strukturen an einer nach aulRen gerichteten Oberfla-
che der Stitzstruktur angebracht sind, wobei die ver-
schleif’festen Elemente nach auflen weisen.

Vorrichtung nach Anspruch 5, wobei die Trager-
strukturen an einer nach innen gerichteten Oberfla-
che der Stiitzstruktur angebracht sind, wobei die ver-
schleif’festen Elemente in Richtung des Hohlraums
weisen.

Vorrichtung nach einem der Anspriiche 3 bis 6, wo-
bei die Stltzstruktur (24) eine Anzahl von Nuten um-
fasst, die sich allgemein in der Richtung erstrecken,
die mit dem Verriegelungselement zusammenfallt,
wobei die Tragerstruktur einen Steg umfasst, der so
gestaltetist, dass erin eine Nut passt, und wobei die
Nuten und die Stege Profile derart aufweisen, dass
eine Formschlussfunktion erhalten wird.

Vorrichtung nach Anspruch 7, wobei die Nuten eine
Schwalbenschwanzform aufweisen und wobei die
Stege der Tragerstrukturen Schwalbenschwanzste-
ge umfassen, die so gestaltet sind, dass sie in die
Schwalbenschwanznuten der Stiitzstruktur passen.

Vorrichtung nach Anspruch 5, wobei die Stiitzstruk-
tur (24) Stirnplatten (24, 24,, 64, 66, 48, 48’, 48")
umfasst, die zur Anbringung an den Enden der Tra-
gerstrukturen gestaltet sind.

Vorrichtung nach Anspruch 9, wobei mindestens ei-
ne der Stirnplatten (48) mit einem zentralen Durch-
gang (50) versehen ist, durch den ein Teil des Ver-
riegelungselements durchgefiihrt werden kann.

Vorrichtung nach Anspruch 10, wobei die Stirnplat-
ten mit Lagern (60) versehen sind, die eine Drehbe-
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12.

13.

14.

15.

wegung der Vorrichtung um den Teil des Verriege-
lungselements ermdglichen.

Vorrichtung nach Anspruch 11, wobei es sich bei
den Lagern um Kugellager oder Rollenlager handelt.

Vorrichtung nach Anspruch 10, wobei ein freies En-
de eines Verriegelungselements in eine der Stirn-
platten integriert ist.

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei die Vorrichtung an dem Verriege-
lungselement angebracht ist.

Verriegelungselement, das eine Vorrichtung nach
einem der vorhergehenden Anspriiche 1 bis 14 um-
fasst.

Revendications

Dispositif (20) pour protéger au moins une section
d’un organe de verrouillage mobile entre une posi-
tion de repos et une position de verrouillage, com-
prenant

- une structure de support (24) ;

- une pluralité d’éléments (22) en forme de pla-
que, résistants a l'usure, fixés a ladite structure
de support ;

- dans lequel lesdits éléments résistants a l'usu-
re s’étendent généralement dans la direction
coincidantavec/l’'organe de verrouillage, etdans
lequel

- lesdits éléments résistants a I'usure compren-
nent un matériau carbure,

- dans lequel lesdits éléments (22) résistants a
I'usure sont agencés pour former une cavité (28,
108)avec au moins une ouverture, danslaquelle
cavité I'au moins une section de I'organe de ver-
rouillage peut étre positionnée.

Dispositif selon la revendication 1, dans lequel ladite
structure de support (24) forme ladite cavité avec
lesdits éléments résistants a l'usure.

Dispositif selon la revendication 1 ou 2, dans lequel
lesdits éléments (22) résistants a l'usure sont fixés
a des structures porteuses (32).

Dispositif selon la revendication 3, dans lequel les
structures porteuses sont fixées a ladite structure de
support.

Dispositif selon la revendication 4, dans lequel les-
dites structures porteuses sont fixées a une surface,
dirigée vers I'extérieur, de la structure de support,
avec les éléments résistants a l'usure tournés vers
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I'extérieur.

Dispositif selon la revendication 5, dans lequel les-
dites structures porteuses sont fixées a une surface,
dirigée vers lintérieur, de la structure de support,
avec les éléments résistants a I'usure tournés vers
ladite cavité.

Dispositif selon 'une quelconque des revendications
3 a 6, dans lequel ladite structure de support (24)
comprend un nombre de rainures s’étendant géné-
ralement dans la direction coincidant avec l'organe
de verrouillage, dans lequel ladite structure porteuse
comprend une nervure congue pour s’ajuster dans
une rainure, et dans lequel lesdites rainures et les-
dites nervures ont des profils tels qu’une fonction a
verrouillage de forme soit obtenue.

Dispositif selon la revendication 7, dans lequel les-
dites rainures ontune configuration en queue d’aron-
de et dans lequel lesdites nervures desdites struc-
tures porteuses comprennent des nervures en
queue d’aronde congues pour s’ajuster dans les rai-
nures en queue d’aronde de la structure de support.

Dispositif selon la revendication 5, dans lequel ladite
structure de support (24) comprend des plaques
d’extrémité (24, 24,, 64, 66, 48, 48’, 48") congues
pour se fixer aux extrémités des structures porteu-
ses.

Dispositif selon la revendication 9, dans lequel au
moins une desdites plaques d’extrémité (48) est
agencée avec un passage central (50) a travers le-
quel une partie de I'organe de verrouillage peut pas-
ser.

Dispositif selon la revendication 10, dans lequel les-
dites plaques d’extrémité sont agencées avec des
roulements (60), fournissant un mouvement de ro-
tation du dispositif autour de la partie de I'organe de
verrouillage.

Dispositif selon la revendication 11, dans lequel les-
dits roulements sont des roulements a billes ou des
roulements a rouleaux.

Dispositif selon la revendication 10, dans lequel une
extrémité libre d’un élément de verrouillage est inté-
grée dans une des plaques d’extrémité.

Dispositif selon 'une quelconque des revendications
précédentes, dans lequel le dispositif est fixé audit
organe de verrouillage.

Organe de verrouillage, comprenant un dispositif se-
lon I'une quelconque des revendications précéden-
tes 1 a 14.
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