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The invention relates to a safety hammer, in particular to a safety
hammer for breaking glass.

Such devices are well known. Publication EP 1 372 912 describes a
safety hammer of the applicant. The safety hammer comprises a housing and a
hammer head. The housing comprises at least two shell parts that at least
partly enclose the hammer head. The hammer head is provided with at least
one end for breaking glass, which extends outside the housing.

Assembly of the hammer head and the shell parts of the housing can
be done by positioning the hammer head into a first shell part and then
connecting a second shell part to the first shell part by connection means such
as small screws. Other assembly methods are also used. A drawback of the
common assembly methods however is, that the various parts of the safety
hammer are difficult to assemble with small connection components such as
screws. In addition, the connection of the shell parts may not be reliable
during the life time of the safety hammer. For example, once assembled, the
connection screws can shake loose during the life time of the safety hammer, in
particular when mounted in a car or a train. Thus the quality of the safety
hammer can reduce during its life time.

Therefore, there is a need for a safety hammer that can more easily
and/or reliable be assembled.

Thereto, the invention provides for a safety hammer according to
claim 1.

By arranging the hammer head for cooperation with the shell parts
for fastening the shell parts under enclosure of the hammer head, the hammer
head forms part of the fastening system for assembling the safety hammer. By
providing the hammer head as a part of the fastening system, a reliable

connection can be obtained, while in addition, other connection parts can be
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spared. By providing the hammer head as part of the fastening system to
fasten the shell parts to each other, preferably no loose parts, such as screws
or bolts, are required to fasten the shell parts to each other under enclosure of
the hammer head. Preferably, the hammer head replaces the conventional
fastening means, such as screws, to fasten the shell parts to each other. In the
absence of loose conventional fastening means, the assembly of the safety
hammer can be done faster, requiring less assembly steps and/or more cost
effective.

In a preferred embodiment, the hammer head is the single fastening
means for fastening the shell parts to each other, thus providing for a simple
and reliable connection of the shell parts. Coupling elements and/or alignment
elements may be provided optionally as secondary means for assisting the
assembly by the hammer head.

Advantageously, the shell parts are provided with coupling elements
for coupling the shell parts together at a position remote from the hammer
head. Such coupling elements are advantageously provided to assist that the
shell parts remain closed and/or to prevent that the shell parts accidently open
remote from the hammer head. Also, the coupling elements may assist in
positioning the shell parts with respect to each other during assembly of the
safety hammer. Preferably, the additional coupling elements are provided at
an end of the safety hammer opposite the hammer head. In an advantageous
embodiment, the additional coupling elements may be provided as a hook on
one shell part and an eye on another shell part, the hook and the eye can then
be coupled to each other, while the hammer head provides for the fastening of
the shell parts to each other. Instead of hook-eye coupling elements, also click
fingers or other coupling elements may be provided.

For example, during assembly first the shell parts may be hooked at
one end to each other. Then, at an opposite end, the shell parts can be fastened
to each other via the hammer head, so a relatively simple and fast assembly

can be possible.
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Advantageously, at least one shell part is provided with a
cooperating element for cooperation with the hammer head. Preferably, the
cooperating element is arranged to receive the hammer head, e.g. as an eye or
a ring or an opening or fingers between which the hammer head may be
clamped. For example, the shell part can be provided with an opening through
which the hammer head can be received, e.g. such that an interference fit
between the hammer head and the opening can be obtained.

Also both shell parts can be provided with a cooperating element for
cooperation with the hammer head for fastening the shell parts together via
the hammer head. For example, both shell parts can be provided with an
opening or an eye or a ring through which the hammer head can be received.
In a simple way, the hammer head can thus be connected to both shell parts to
assemble the safety hammer.

In an advantageous embodiment, the hammer head can be
connected to the shell parts by an interference fit to provide for a form secure,
connection. The hammer head may comprise two head parts which can be
connected to each other and/or to the shell parts via an interference fit. For
example, a head bush may be provided to connect the two head parts to each
other and to the shell parts for fastening the shell parts under enclosure of the
hammer head. Alternatively, click fingers may be provided that click into
recesses of the other head part and/or shell part to form an interference fit.

The safety hammer can further be provided with a connecting
clement for removable connection to a holder. For example, the housing of the
safety hammer can specifically be designed for connection to a holder, or the
housing can have a specific provision, such as a groove or a pin or a click finger
etc., for connection with a holder.

Further, to assist the assembly of the shell parts, alignment
elements may be provided on at least one shell part. The alignment elements

may assist in aligning both shell parts with respect to each other, for example
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prior to fasten via the hammer head. The alignment elements may be pins or
ribs or fingers, etc.

The invention also relates to a holder for holding a safety tool, such
as a safety hammer. Such holders are known. For example, publication US4
592 467 discloses a conventional wall holder for a safety hammer. Such a
conventional holder for a safety hammer is relatively large and is, usually by
means of screws, fixed to a wall element. Such a wall element c-an be a vehicle
floor or a vehicle ceiling or a mid console. However, a safety hammer mounted
at such a location, is usually difficult to reach by the driver and/or passengers
of the vehicle. In addition, due to the relatively large dimensions of the
conventional safety hammer holder, it can only be mounted at limited locations
in a vehicle, thereby reducing the accessibility of the safety hammer. Further,
by fixedly mounting the holder to the wall element, the wall element may be
impaired.

There is a need for a holder for a safety tool which at least provides
for flexibility in mounting of the safety tool in the vehicle interior. An object of
the invention is to provide for a holder for a safety tool that obviates at least
one of the above mentioned drawbacks.

A safety tool holder comprising a base holder element and at least
one intermediate holder element arranged for removable coupling to the base
holder element at one end and for removable coupling to a safety tool at
another end; wherein the intermediate holder element is provided with a
single connecting element for removable connection to the safety tool.

By providing a holder for a safety tool with a base holder element
and an intermediate holder element that can be removable coupled to each
other, a holder can be obtained with a relative large flexibility with respect to
the prior art safety hammer holders. Removable coupling the intermediate
holder element to the base holder element may allow ease of assembly and/or
flexibility of assembly of the holder. The holder can for example be adapted

particularly for a certain safety hammer.
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A safety tool is understood to be in particular a motor vehicle safety
tool, such as e.g. a safety hammer, or a knife or a seat-belt cutter, or an ice
scraper, etc. The holder and safety tool are described in the context of motor
vehicle safety. The motor vehicle can be a car or a truck. However, the holder
and/or the safety tool can be equally well suitable for use in other vehicles,
such as a vessel or an aircraft.

Further, by providing the intermediate holder element with a single
connecting element for the safety tool, the safety tool and the intermediate
holder element can be connected at a single location on the safety tool, such
that a simple connection between the safety tool and the holder can be
obtained. By providing a single connecting element for connection at a single
location on the safety hammer, the safety tool can be relatively easily and
reliably, preferably with a single act of a user, connected and/or disconnected
to the holder by a user. In addition, by providing the intermediate holder
element with a single connecting element, the intermediate holder element
may be limited in size and may be relatively compact, in particular in
comparison to prior art holders for a safety tool. Since a single connecting
element suffices to connect to the safety tool, the holder, in particular the
intermediate holder element, more in particular the single connecting element,
may be compact and/or may be limited in length and/or width and/or height. A
compact size of the holder allows the holder to be positioned at more various
locations in a vehicle interior. The connecting element may e.g. be a rib that
connects in a groove of the safety tool or vice versa, or may be a finger that
clamps behind or in a recess in the safety tool, or may be a bayonet-connection,
etc. Many variants are possible of a connecting element. Preferably, the
connecting element is arranged for connection to the safety tool allowing a
single and/or simple act of a user, without needing additional connecting
instruments such as e.g. a screw. In fact, in case of emergency, the user needs

to be able to quickly and easily remove the safety tool from the holder.
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Preferably, the base holder element is arranged for mounting in the
interior of a motor vehicle. The base holder element may thereto be provided
with a magnetic element, or with a suction cap, or with screw holes for
receiving a screw, or with Velcro strips, or with clamping elements, or
rib/groove mounting means, etc. Many variants are possible. More preferably,
the base holder element is arranged for mounting in the interior of a motor
vehicle without damaging the interior. Screws are e.g. not advisable in that
respect, since a screw requires a hole in the interior element to which the
holder is being mounted. Then the screw is fastened in the hole, thus
impairing the vehicle interior. When mounting the holder afterwards at a
different location in the vehicle interior, the impairment of the holes remains.
Therefore, the base holder is preferably provided with mounting means,
leaving the interior of the vehicle intact, such as clamping elements, or
magnetic elements, or Velcro strips, etc.

Advantageously, the safety tool, in particular a handle of the safety
tool, is arranged for receiving the connecting element at a predetermined
location. This allows more easily coupling of the safety tool to the intermediate
holder element and/or may provide more ease of use.

Advantageously, the base holder element and/or the intermediate
holder element are manufactured in one piece, e.g. by injection moulding. For
example, the base holder element and/or the intermediate holder element are
manufactured from plastics.

The holder, wherein the intermediate holder element is provided
with connection means for connection to the base holder element in various
rotational positions.

The intermediate holder element can be removable coupled to the
base holder element in various rotational positions, thereby increasing the
flexibility of assembly and/or of mounting and/or of installation of the holder.
The base holder element can for example be connected in an interior of a

vehicle, the intermediate holder element can be positioned optimally with
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respect to the base holder element to provide e.g. for efficient storage of the
safety tool, due to the connection means allowing various rotational positions
of the intermediate holder element with respect to the base holder element.
The holder can thus be positioned at more and/or more various locations in a
vehicle interior, in particular in comparison to prior art holders for a safety
hammer, giving the holder a larger flexibility in use.

The holder, wherein the connection means are arranged for
connection to the base holder element in positions varying over 360 degrees. In
an advantageous embodiment, the connection means allow rotational positions
of the intermediate holder element with respect to the base holder element
over 360 degrees. The various positions can be predetermined or can be smooth
or continuous. For example, the positions can be predetermined to allow for a
stepwise rotation with steps of e.g. 15 degrees over 360 degrees. Alternatively,
there may be a smooth or continuous variation of positions over 360 degrees,
lacking a predetermined provision to fix the rotational position. The
intermediate holder element may then be fixed with respect to the base holder
element at any rotational position, being an infinite number of rotational
positions over the 360 degrees.

The holder, wherein the connection means comprise a star-like
groove pattern. Such a predetermined provision to fix the rotational position of
the intermediate holder element with respect to the base holder element may
be provided with star-like connection means, wherein there may be between
consecutive arms of the star an angle of e.g. 15 degrees or 30 degrees, or any
other angle. The star-like connection means may for example be arranged as
grooves on the base holder element in which a rib of the intermediate holder
element may fit to determine the position of the intermediate holder element
with respect to the base holder element, or vice versa.

The holder, wherein the base holder element is a U-shaped element.
By providing a U-shaped base holder element, the base holder element may be

easily coupled to various interior elements of a vehicle, such as a car. For
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example, such a U-shaped base holder element may easily be connected to the
interior of a vehicle door. Between the legs of the U-shaped elements various
interior elements may be received. The U-shaped holder can thus easily be
relocated inside the vehicle interior when the user, e.g. thinks that another
location may be, temporarily, better accessible.

The holder, wherein legs of the U-shaped base holder element are
pretensioned towards each other. By pretensioning the legs towards each
other, an even simpler and more reliable mounting of the holder to the vehicle
interior may be obtained, while leaving the vehicle interior intact.

The holder, further comprising a clamping element for clamping the
base holder element to an object. The mounting means are here embodied as a
clamping element for reliably mounting the base holder element in the vehicle
interior to a vehicle interior element such as a car door. In case the legs of the
U-shaped base holder element may be too widely spaced to firmly connect to an
object of the vehicle interior, a clamping element may be provided to clamp the
base holder element to the object. The clamping element may for example be a
stamp-like element provided with a threaded stem to adapt the clamping force
on the object. Clamping of the legs to an object may also be provided by
pretensioning of the legs towards each other. However, when the base holder
element is an L-shaped element, a clamping element may be provided to allow
for sufficient clamping force to the object.

The holder, wherein the intermediate holder element is connected to
one leg of the U-shaped base holder element and optionally a second
intermediate holder element is connected to another leg of the U-shaped base
holder element. Thus, the base holder element may be used to connect various,
e.g. two safety tools. For example, at one side a safety hammer may be
connected and at another side an other safety tool may be connected.

A system for holding a safety tool comprising a holder and a safety
tool, such as a safety hammer, wherein the holder comprises a base holder

element and at least one intermediate holder element arranged for removable
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coupling to the base holder element at one end and for removable coupling to
the safety hammer at another end; wherein the intermediate holder element is
provided with a single connecting element for removable connection with the
safety tool.

The holder may be used to connect to a safety hammer as described
in this application, but may also used to connect other safety tools, such as e.g.
a knife or a seat-belt cutter. Many safety tools, in particular vehicle safety
tools, are possible.

The invention also relates to a method for assembly of a safety
hammer.

Further advantageous embodiments are represented in the
subclaims.

The invention will further be elucidated on the basis of exemplary
embodiments which are represented in the drawings. The exemplary
embodiments are given by way of non-limitative illustration of the invention.

In the drawings:

Fig. 1 shows a schematic perspective view of a laid-open first
embodiment of a safety hammer according to the invention;

Fig. 2 shows a schematic perspective view of a partly assembly
safety hammer of Fig. 1;

Fig. 3 shows a schematic perspective exploded view of a first
embodiment of a hammer head for a safety hammer according to the invention;

Fig. 4 shows a schematic perspective exploded view of a housing for
a safety hammer according to the invention;

Fig. 5a shows a schematic side and front view of a first shell part of
a second embodiment of the safety hammer according to the invention;

Fig. 5b shows a schematic side and front view of a second shell part
of the second embodiment of the safety hammer according to the invention;

Fig. 6a shows a schematic perspective view of a first hammer head

part of a second embodiment of a hammer head according to the invention;
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Fig. 6b shows a schematic perspective view of a second hammer
head part of the second embodiment of a hammer head according to the
invention;

Fig. 6c shows a schematic view of the second embodiment of a
hammer head according to the invention;

Fig. 7 shows a schematic perspective partially exploded view of the
second embodiment of a safety hammer according to the invention;

Fig. 8 shows a schematic perspective exploded view of a holder
according to the invention for a safety tool;

Fig. 9 shows a schematic perspective view of a holder connected to a
safety tool;

Fig. 10 shows a schematic view of a detail of the housing of a safety
tool;

Fig. 11 shows a holder according to the invention mounted to a door
storage space; and

Fig. 12 shows a holder according to the invention mounted to a mid
console.

It is noted that the figures are only schematic representations of
embodiments of the invention that are given by way of non-limited example. In
the figures, the same or corresponding parts are designated with the same
reference numerals.

Fig. 1 shows schematically a first embodiment of a safety hammer 1
according to the invention. The safety hammer 1 comprises a housing 2 that,
once assembled, encloses a hammer head 3. The hammer head 3 is provided
with at least one end 4 for breaking glass. In this embodiment, both ends 4 of
the hammer head 3 are suited for breaking glass. The ends 4 are in this
embodiment conical and are preferably hardened. The hammer head 3 can be
made from metal and the ends 4 can be made from hardened metal.

The housing 2 here comprises two shell parts 2a and 2b. However,

the housing 2 may comprise three or more shell parts as well. The shell parts
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2a, 2b are thin walled and preferably injection moulded. The two shell parts
2a, 2b here each form approximately half of the housing 2. The shell parts 2a,
2b are somewhat T-shaped. The short beam 5a of the “T” is arranged to receive
the hammer head 3, while the long beam 5b of the “T” is arranged as a grip for
a user. After assembly of the safety hammer 1, the hammer head 3 is partly
enclosed by the shell parts 2a, 2b such that at least one end 4 extends outside
the housing 2. In this embodiment, both ends 4 extend outside the housing 2
after assembly.

The safety hammer 1 is here further provided with a cutting element
6, here a knife, for cutting e.g. a seat belt. The cutting element 6 is arranged in
the shell part 2b with a click-connection. The shell part 2b is provided with a
finger 7 that fits in an opening 8 of the knife 6. The finger 7 is arranged to
provide a click connection through the opening 8 such that the knife 6 is firmly
connected to the shell part 2b. Both shell parts 2a, 2b are provided with a slit
9a, 9b, that once the safety hammer 1 is assembled, provides an access to a
cutting edge 6a of the knife 6. The slits 9a, 9b are dimensioned such that a seat
belt can access the slit to be cut by the knife 6, but for example a human finger
cannot access the slit to avoid injuries.

According to the invention, the hammer head 3 is arranged for
cooperation with the shell parts 2a, 2b for connection of the shell parts 2a, 2b
via the hammer head 3. Contrary to the prior art, the hammer head 3
according to the invention forms part of the fastening system to fasten the
shell parts 2a, 2b to each other under enclosure of the hammer head 3,
separate fastening means such as bolts or screws, can thus be obviated. The
hammer head 3 can thus be considered as the only fastening means to fasten
the shell parts 2a, 2b to each other.

The shell parts 2a, 2b are here provided with a cooperating element
10a, 10b respectively to cooperate with the hammer head 3 for receiving the

hammer head 3 to fasten the shell parts 2a, 2b together. The cooperating
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elements 10a, 10b are here provided as a ring through which the hammer head
3 can be inserted.

The hammer head 3 here comprises two head parts 3a, 3b which can
be connected to each other under cooperation with the shell parts 2a, 2b, in
particular with the cooperating elements 10a, 10b of the shell parts 2a, 2b. Fig.
3 shows a first embodiment of a hammer head 3 according to the invention.
The hammer head parts 3a, 3b are provided with a recess 31a, 31b, in which a
bush 11 that can be inserted in the recesses 31a, 31b to form an interference fit
with the head parts 3a, 3b. The connection thus obtained between the head
parts 3a, 3b is a firm and tight connection, which is in general a permanent
connection.

The assembly of the safety hammer 1 as shown in Fig. 1 can be as
follows. The two shell parts 2a, 2b are provided. A first hammer head part 3a
can be inserted in the inner part of the short “T”-beam 5a, of for example shell
part 2b. The bush 11 is then inserted through the ring 10b of the shell part 2b
into the recess 31a of the hammer head part 3a. The second shell part 2a can
then be connected through the first shell part 2b by moving the cooperating
element, ring 10a, over the bush 11 which extends outside the hammer head
part 3a. The safety hammer 1 can then be closed by fitting the shell part 2a
over the shell part 2b. The second hammer head part 3b is thereafter inserted
through an opening 51 in the short “I”-beam 5a to be moved over bush 11 to
form an interference fit with the bush 11, as can be seen in Fig. 2.

By receiving the bush 11 with an interference fit in the recesses 31a,
31b of the hammer head parts 3a, 3b with the rings 10a, 10b of the shell parts
2a, 2b inbetween, a firm, reliable and permanent connection can be obtained
while separate fastening means can be obviated. The hammer head 3 allows
for the fastening of the shell parts 2a, 2b. Cooperating means 22a, 22b are here
the recesses 31a, 31b and the bush 11 allowing to fit the hammer head parts
3a, 3b to each other, under enclosure of the cooperating elements 10a, 10b of

the shell parts 2a, 2b.
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Instead of a bush, the hammer head part 3b can also be screwed
onto the hammer head part 3a with the rings 10a, 10b clamped between the
hammer head parts. Alternatively, the hammer head 3, or the hammer head
parts 3a, 3b form an interference with the shell parts 2a, 2b. For example, the
hammer head part 3a can firmly fit in a ring or a clamp of the shell parts 2a,
2b and the hammer head part 3b can firmly fit in a ring or a clamp of the shell
parts 2a, 2b. For example grooves may be provided in the hammer head parts
3a, 8b to cooperate with cooperating elements 10a, 10b of the shell parts 2a,
2b. The cooperating elements can be a ring, or a finger, or a clamp, or an
opening, or a recess, etc. In addition both hammer head parts 3a, 3b can
connect to each other, e.g. via screw connection or via a click connection, or a
bayonet connection, etc.

In principle, the fastening of the shell parts 2a, 2b by the hammer
head 3 may provide for a sufficient and reliable fastening. However, to assist
assembly of the safety hammer 1, the shell parts 2a, 2b may be provided with
alignment elements 12a, 12b. In the embodiment shown in Fig. 1, the
alignment elements 12a, 12b are provided as a rib 12b that falls into a groove
12a. In this embodiment, the rib 12b is an approximately circumferential rib,
but the alignment elements 12a, 12b can also be provided as pin/hole elements
or as an interrupted rib or as rib segments. The alignment elements 12a, 12b
can be provided to align the position of one shell part with respect to the other
shell part during assembly.

Further, the shell parts 2a, 2b may be provided with coupling
elements 13a, 13b at a location remote from the hammer head 3. In the
embodiment of Fig. 1 and Fig. 4 the coupling elements 13a, 13b are located at
an end 14 of the safety hammer 1 opposite the short “T”-beam 5a. The coupling
elements 13a, 18b are arranged to couple the shell parts 2a, 2b to each other
prior to assembling the shell parts and fastening the shell parts 2a, 2b via the
hammer head 3 such that assembly of the safety hammer 1 can be assisted.

The coupling elements 13a, 13b are here provided as a hook 13a and an eye
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18b. By hooking the hook 13a into the eye 13b, the shell parts 2a, 2b are
coupled, which facilitates the assembly of the safety hammer 1. By coupling
the shell parts 2a, 2b to each other at an end 14 remote of the hammer head 3,
accidental opening of the shell parts 2a, 2b at the end 14 may be obviated
and/or minimized. Other embodiments of the coupling elements may be
possible, such as click fingers or a pen/hole connection, etc. The coupling
elements 13a, 13b may also provide for some alignment prior to the fastening
of the shell parts 2a, 2b by the hammer head 3.

In Fig. 4 can be seen that the housing 2 of the safety hammer 1 is
provided with a recess 15. The recess 15 is a connecting element arranged for
removable connection with a holder 16. A close-up of the recess 15 is shown in
Fig. 10. The connecting element 15 is in this embodiment arranged as a
groove. Both shell parts 2a, 2b are provided with such a groove 15 to
removable connect to the holder 16. The safety hammer 1 is provided at a
single location on the grip 5b with a connecting element 15, thereby a simple
and easy to handle connection can be obtained with the holder 16.

Fig. 5a and Fig. 5b show a second embodiment of shell parts 2a, 2b
of a safety hammer 1 according to the invention. The shell parts 2a, 2b are
approximately “T”-shaped with a short “T”_beam 5a to accommodate a hammer
head 3 and a long “T”-beam 5b as a grip. The long “T”-beam 5b accommodates
a slit 9 in which a knife 6 can be provided for cutting a seat belt e.g.

The shell parts 2a, 2b are provided with cooperating elements 10a,
10b which are here rings 10a, 10b. The rings 10a, 10b are arranged
approximately in the middle of the short “I"-beam ba. When the shell parts 2a,
2b are connected to each other, the rings 10a, 10b are abutting to each other to
form an opening through which a hammer head 3 can be received.

The shell parts 2a, 2b are further also provided with alignment
elements 12, 12b and with coupling elements 13a, 13b to assist the assembly of
the safety hammer 1.
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Fig. 6a and Fig. 6b show a second embodiment of a hammer head 3
according to the invention which can cooperate with the shell parts 2a, 2b as
shown in Fig. 5a and Fig. 5b. The hammer head 3 comprises in this second
embodiment two hammer head parts 3a and 3b. Further, each hammer head
part 3a, 3b comprises two sub-parts 3al, 3a2 and 3bl, 3b2. The sub-parts 3al,
3b1 are preferably from metal and have a, preferably, hardened tip 4a, 4b for
breaking glass. The sub-parts 3a2, 3b2 are preferably made from plastic.

The sub-parts 3al, 3b1 fit into the sub-parts 3a2, 3b2, the sub-parts
are thereto provided with fitting means 21a, 21b. The fitting means 21a is here
provided as a flange at an end of the sub-part 3al, 3a2 opposite the hardened
tip 4a, 4b. The fitting means 21b are here provided as a recess 21b in the sub-
part 3a2, 3b2 in which the flange 21a firmly fits. The fitting means 21a, 21b
provide for a firm and reliable connection such that once the flange 21a is
fitted into the recess 21b, the connection may not become loose.

Further, the sub-parts 3a2, 3b2 are provided with cooperating
means 22a, 22b which are here provided as click fingers 23 and ribs 24. As can
be seen in Fig. 6c and in Fig. 7 the cooperating means 22a, 22b cooperate with
each other to form an interference fit when the click fingers 23 click behind the
ribs 24. Once fitted to each other, there remains a gap G between the hammer
head parts 3a, 3b having approximately the height of the ribs 24. The gap G is
of sufficient height to lock up the rings 10a, 10b therebetween, as
schematically shown in Fig. 6c. By locking up the rings 10a, 10b between the
hammer head parts 3a, 3b a firm connection between the shell parts 2a, 2b
and the hammer head parts 3a, 3b can be obtained so a reliable fastening of
the shell parts 2a, 2b is obtained.

Fig. 7 shows that to assemble the safety hammer 1 first the shell
parts 2a, 2b are positioned over each other. For example, the coupling
elements 13a, 13b are hooked into each other and the shell parts 2a, 2b are
aligned on top of each other by the alignment elements 12a, 12b. Upon
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positioning the shell parts 2a, 2b upon each other, the cooperating rings 10a,
10b are abutting against each other.

In the openings 51 of the short “I”-beam 5a the hammer head parts
3a, 3b can be inserted until the cooperating means 22a, 22b fit into each other
and provide for a firm and reliable fit of the shell parts 2a, 2b to each other via
the rings 10a, 10b.

In the embodiments shown, the shell parts 2a, 2b are provided with
cooperating elements 10a, 10b as ring elements. However, the cooperating
elements can have various embodiments. The cooperating elements can e.g. be
provided as a recess in which a hammer head part may fit, or can be provided
as a threaded hole in which a hammer head part may be screwed.

Fig. 8 shows schematically an embodiment of the holder 16. The
holder 16 comprises a base holder element 17 and at least one intermediate
holder element 18 which are arranged for removable coupling to each other.
The intermediate element 18 is arranged for removable coupling to the safety
tool, in this embodiment a safety hammer 1, at one end, via the connecting
element 15, and is arranged for removable coupling to the base holder element
17 at another end. The intermediate holder element 18 may be injection
moulded, preferably as a single piece.

The base holder element 17 is a U-shaped element that may be
injection moulded, preferably as a single piece. The legs 17a, 17b of the base
holder element 17 may optionally be pretensioned towards each other. For
example, during injection moulding the legs 17a, 17b may be manufactured
such that there is a pretension in the material. However, the pretension may
also be provided mechanically, e.g. via a spring. By providing a U-shaped
element 17 with two legs 17a, 17b, the U-shaped element may be mountable in
an interior of a vehicle with a variety of possibilities i.e. with a relatively large
flexibility, e.g. the legs may be clamped at a car door or at a mid console or at a

sun visor of the vehicle. In the embodiment of Fig. 8 both legs 17a, 17b have
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approximately the same length, however, the legs 17a, 17b may also have a
distinct length and/or may also have other shapes, e.g. an L-shape.

The intermediate holder element 18 is at one side arranged for
connection to the base holder element 17. Thereto, connection means 19 are
provided. The connection means 19 allow that the intermediate holder element
18 can be connected to the base holder element 17 at various rotational
positions with respect to the base holder element 17, preferably over 360
degrees. In this embodiment, the intermediate holder element 18 is provided
with a star-like groove pattern 19a that cooperates with a rib 19b of a leg 17a,
17b of the base holder element 17. The arms of the star-like groove pattern 19a
can be arranged over a predetermined angle, e.g. 15 degrees, or 30 degrees,
allowing that the position of the intermediate holder element 18 with respect
to the base holder element 17 can be adapted in steps of 15 degrees or 30
degrees or any other angle determined by the arms of the star 19a. The
intermediate holder element 18 can then be connected to the base holder
element 17 with a screw 19c, or any other suitable connecting element.

By providing a star-like groove pattern 19a and a rib 19b, a reliable
though removable connection can be obtained between the intermediate holder
clement 18 and the base holder element 17. For example, when the holder 16
is attached to a different part of the interior of the vehicle, the angle of the
intermediate holder element 18 with respect to the base holder element 17 can
be varied to provide for efficient storage of the safety hammer 1, allowing a
large flexibility in positioning the intermediate holder element 18 with respect
to the base holder element 17, as can be seen in Fig. 11 and Fig. 12.

The base holder element 17 can be arranged to connect with at least
one intermediate holder element 18, but can also be arranged to connect to
multiple intermediate holder elements 18. Each intermediate holder element
18 may be connected to a different device or safety tool. For example, one
intermediate holder element 18 can connect to a safety hammer 1, another

intermediate holder element 18 can connect to an ice scraper, etc. Those
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devices have in common that they are provided with a connecting element 15
that cooperates with a connecting element 20 of the intermediate holder
element 17. This way a flexible and modular system can be obtained to store in
a reliable way multiple objects in the interior of a vehicle. The connecting
elements 15, 20 are here provided as a rib or thickening 20 that fits in a groove
15. Other connecting elements 15, 20 may also be possible, e.g. a protrusion
that fits in a recess or a hook that couples in a recess or teeth that couple to
each other, etc. Also, a number of safety tools may be provided with a
connecting element 15, such that safety tools can be exchanged to the holder,
or different safety tools can be connected to the holder.

Fig. 11 shows the holder 16 mounted to a door storage space 25 ina
vehicle interior. The base holder element 17 is provided with two intermediate
holder elements 18, which have here a different rotational orientation. In
addition, a clamping element 26 as mounting means is provided comprising a
stem 26a and a stamping element 26b. The clamping element 26 can be
arranged to clamp the base holder element 16 to the object 25 when the
distance between the legs 17a, 17b of the base holder element 16 is wider than
the thickness of the object 25. The clamping element 26 can thus provide for a
firm clamping of the holder 16 to the object 25. In Fig. 12 the holder 16 is
mounted to an object 25, here a mid console, of a vehicle interior using the
clamping element 26. The clamping element 26 is removable from the legs 17a,
17b and can be tightened depending on the clamping force required and/or
depending on the distance to be overcome. The intermediate holder element 18
here as a different rotational orientation with respect to the base holder
element 17 than shown in Fig. 11.

Advantageously, there is a single connecting element 15 connecting
to a single connecting element 20 of the intermediate holder element 18, thus
providing for a simple and compact connection between the safety hammer 1
and the holder 16. The safety hammer 1 can thus be relatively easily connected

to the intermediate holder element 17, but can also relatively easily be
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removed from the intermediate holder element 17, preferably with a single
and/or simple handling of a user. Contrary to the prior art in which often three
or more connections between a safety hammer and a holder are required. By
providing a single connecting element, a compact intermediate holder element
may be obtained, thus a relatively compact base holder element may be
obtained such that the holder may become relatively compact as well. This is
contrary to the prior art holders, that often encompass the safety hammer
and/or are often as large as the safety hammer.

Many variants will be apparent to the skilled person in the art. The
invention is not limited to the above shown examples. For example, the base
holder element or the intermediate holder element can be designed in different
shapes or forms. The base holder element may be provided as a clip element
which can easily be clipped to or over objects in the vehicle interior. In
particular, the base holder element can be U-shaped element of which the legs
are pretensioned towards each other such that the base holder element can
easily be clamped over a wall element of e.g. a storage section in a door. Also,
the safety hammer or safety tool may have a different shape than the “T"-
shape. In particular, dimensions and angles are given by way of an example
and may vary. All variants are understood to be comprised within the scope of

the invention defined in the following claims.
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Claims

1. A safety hammer for breaking glass, comprising

- a housing comprising at least two shell parts;

- a hammer head having at least one end for breaking the glass, wherein the
hammer head is at least partly enclosed by the shell parts such that the at
least one end of the hammer head extends outside the housing;

wherein the hammer head is arranged for cooperation with the shell parts for
fastening the shell parts via the hammer head.

2. The safety hammer according to claim 1, wherein at least one shell
part is provided with a cooperating element for receiving the hammer head.
3. The safety hammer according to claim 1 or 2, wherein the hammer
head comprises at least two head parts of which at least one head part is
arranged for cooperation with at least one shell part.

4, The safety hammer according to claim 3, wherein the two hammer
head parts are arranged for connection to each other via an interference fit
under cooperation with the shell parts for fastening the shell parts.

5. The safety hammer according to any one of claims 2 - 4, wherein the
cooperating element is a ring through which the hammer head is receivable.
6. The safety hammer according to any one of the preceding claims,
wherein a first shell part comprises a first cooperating element and a second
shell part comprises a second cooperating element, that are arranged for
cooperation with the hammer head to fasten the shell parts via the hammer
head.

7. The safety hammer according to any one of the preceding claims,
wherein the shell parts are further provided with coupling elements for

coupling the shell parts together at a position remote from the hammer head.
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8. The safety hammer according to claim 7, wherein the coupling
elements are provided at an end of the safety hammer opposite the hammer
head.

9. The safety hammer according to any one of the preceding claims,
wherein the shell parts are provided with alignment elements for aligning the
shell parts with respect to each other.

10. The safety hammer according to any one of the preceding claims,
further provided with a connecting element for removable connection to a
holder.

11. The safety hammer according to claim 10, wherein the holder
comprises a base holder element and at least one intermediate holder element
arranged for removable coupling to the base holder element at one end and for
removable coupling to a safety hammer at another end; wherein the
intermediate holder element is provided with a single connecting element for
removable connection to the safety hammer.

12. The safety hammer according to claim 11, wherein the intermediate
holder element is provided with connection means for connection to the base
holder element in various rotational positions.

13. The safety hammer according to claim 12, wherein the connection
means are arranged for connection to the base holder element in positions
varying over 360 degrees.

14. The safety hammer according to claim 12 or 13, wherein the
connection means comprise a star-like groove pattern.

15. The safety hammer according to any one of the claims 10 — 14,
wherein the base holder element is a U-shaped element.

16. The safety hammer according to claim 14, wherein the intermediate
holder element is connected to one leg of the U-shaped base holder element
and optionally a second intermediate holder element is connected to another

leg of the U-shaped base holder element.
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17. The safety hammer according to any one of the claims 11 — 16,
further comprising a clamping element for clamping the base holder element to
an object.

18. Method for assembly of a safety hammer, comprising

- providing at least two shell parts for forming the housing of the safety
hammer; |

- providing a hammer head having at least one end for breaking glass;

- fastening the at least two shell parts to each other via the hammer head
under enclosure of the hammer head, such that after assembly at least one end
of the hammer head extends outside the housing.

19. Method according to claim 18, further comprising coupling the at
least two shell parts to each other at a position remote from the hammer head.
20. Method according to claim 18 or 19, further comprising connecting
the hammer head to a cooperating element of at least one shell part.

21. A safety tool holder comprising a base holder element and at least
one intermediate holder element arranged for removable coupling to the base
holder element at one end and for removable coupling to a safety tool at
another end; wherein the intermediate holder element is provided with a
single connecting element for removable connection to the safety tool.

22. The holder according to claim 21, wherein the base holder element is
arranged for mounting in the interior of a motor vehicle.

23. The holder according to claim 21 or 22, wherein the intermediate
holder element is provided with connection means for connection to the base
holder element in various rotational positions.

24. The holder according to any one of claims 21 — 23, wherein the
connection means are arranged for connection to the base holder element in
positions varying over 360 degrees.

25. The holder according to any one of claims 21 — 24, wherein the

connection means comprise a star-like groove pattern.
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26. The holder according to any one of claims 21 — 25, wherein the base
holder element is a U-shaped element.

27. The holder according to claim 26, wherein legs of the U-shaped base
holder element are pretensioned towards each other.

28. The holder according to any one of claims 21 — 27, further -
comprising mounting means for mounting the base holder to an object.

29. The holder according to claim 28, wherein the mounting means
comprise a clamping element for clamping the base holder element to an
object.

30. The holder according to any one of claims 26 — 29, wherein the
intermediate holder element is connected to one leg of the U-shaped base
holder element and optionally a second intermediate holder element is
connected to another leg of the U-shaped base holder element.

31. A system for holding a safety tool comprising a holder and a safety
tool, wherein the holder is a holder according to any one of claims 21 — 30.

32. A kit of parts comprising a safety tool, further comprising a holder

according to any one of claims 21 — 30.
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