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Description

Field of the Invention

[0001] This invention relates to a fastener. In particular,
this invention relates to the type of fastener which may
be manufactured in various lengths and which is often
referred to below as a "strip fastener".

Background of the Invention

[0002] Strip fasteners are convenient and effective to
fasten panels, doors, windows and other elements and
can provide a continuous seal.
[0003] Prior art documents GB2393927A,
US5134812, and US6089781 each disclose different
types of fasteners. In particular, GB2393927A discloses
a method of assembling components, comprising provid-
ing between the components an element having shape
memory characteristics. Heat is then applied to the ele-
ment to cause the element to change its shape or form
and thereby lock the components together.
[0004] US5134812 discloses a connector to join struc-
tural members. The connector may be used to join struc-
tural members where the members can be formed from
dissimilar materials; for example, an aluminum plate
joined by the connector to a steel plate. The connector
can be formed in part or in whole from a shape memory
metal that exhibits dimensional change upon assembly
to complete the joint.
[0005] US6089781 discloses a structure including an
electronic device support, an electronic device, and a
fastener for the electronic device support and the elec-
tronic device. Furthermore, a first dovetail slot is present
in the electronic device support and a second dovetail
slot is present in the electronic device. The first dovetail
slot and the second dovetail slot are in a facing relation-
ship. A bar of a shape-memory alloy in the recovered
state is received into the first slot and the second slot and
has a cross sectional shape with V-shaped grooves on
its opposing lateral sides engaging the first dovetail slot
and the second dovetail slot.
[0006] Versions of strip fasteners were disclosed in the
published specification of International Patent Publica-
tion No WO 9947819 and in particular in connection with
Figures 25 to 39 of that specification.
[0007] At least in some respects, the present invention
may be regarded as a development of the strip fastener
disclosed in the International Publication.
[0008] At least in some embodiments, the present in-
vention deals with material which contracts when acti-
vated. Further comments regarding examples of such
material are set out below. There are some problems
which can be experienced with such material and these
problems are also discussed below. The present inven-
tion, at least in some embodiments, aims to overcome
or alleviate these problems.

Summary of the Invention

[0009] The present invention provides a fastener
adapted to releasably fix a first element and a second
element, the fastener including:

a channel; a plurality of spaced lockers, the lockers
being movable into the channel; and
a locking tongue having a plurality of spaced block-
ers, the tongue being movable within the channel
between a locked position in which the blockers pre-
vent movement of the lockers into the channel and
an unlocked position in which the lockers are not
prevented from moving into the channel.

[0010] The first element and the second element may
be any suitable element. One example of the first element
is a fixed panel and one example of the second element
is a removable panel, or closure, such as a door. How-
ever, the invention is not limited to these embodiments.
The first and second elements may be chosen from a
wide range of forms.
[0011] The channel may have sides which are not con-
tiguous with a base. In a preferred embodiment, the chan-
nel has two opposed walls and a base which is not joined
to the sides. Other configurations may be suitable.
[0012] Preferably, the channel has the plurality of
spaced lockers on each of two strips which together form
opposed walls of the channel. In this embodiment, the
lockers on each of the two strips are adapted to pivot
towards the center of the channel or be maintained by
the blockers in the locked position.
[0013] The locking tongue is preferably movable lon-
gitudinally within the channel. In an especially preferred
embodiment, the base which forms the base of the chan-
nel, is slidable therein.
[0014] The blockers are preferably of similar dimen-
sion to the lockers. Similarly the spaces between adja-
cent blockers are preferably the same as or similar to the
spaces between the lockers. With this configuration,
when the tongue is moved to the unlocking position, the
lockers are located adjacent the spaces between the
blockers and may be pivoted towards the centre of the
channel without restraint by the blockers. When the
blocking tongue is moved into place, the parts of this
fastener draw together, tensioning the joint.
[0015] The lockers and blockers are preferably of met-
al so as to provide a strong arrangement for high load
applications. It is also possible for the lockers to be made
of suitable engineering plastic, for lower load require-
ments. Appropriate material choices for specific applica-
tions will be apparent to one skilled in the art.
[0016] Preferably, the lockers move pivotally. In one
embodiment, where the spaced lockers are on two strips
which together form opposed walls of the channel, the
lockers move pivotally when tops of the lockers tilt in-
wardly towards each other, into the channel. In another
embodiment, the lockers form parallel walls of the chan-
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nel and move inwardly towards each other, maintaining
their parallel positions.
[0017] Preferably, the channel forms part of a flexible
assembly. The purpose of this is to allow the fastener to
flex so that it can be used to fasten elements which may
be curved or otherwise non-linear. To allow flexibility, it
is preferred that the lockers, blockers, and the locking
tongue have relatively thin sections at their base, to allow
vertical flexing to follow, for example, curved sections in
a panel.
[0018] The fastener of the invention may be attached
to the first element by any suitable means. It is particularly
preferred that the fastener is retained in a retaining guide
in the first element or in a rig attached to the first element,
the rig being bonded to the first element, for example. It
is preferred that the lockers are adapted to be retained
within a locking groove or other suitably shaped profile
in the second element. When the fastener is locked, the
lockers are engaged with the locking groove and cannot
be released while the blockers prevent the lockers from
being pivoted into the channel. When the blockers are
moved so that they no longer interfere with the lockers
and the lockers can move into the channel sufficiently to
clear the locking groove, and the second element may
be removed from the first element.
[0019] It is preferred that the locking tongue is caused
to move between the locking position and the unlocking
position by material adapted to contract when activated.
The material adapted to contract when activated is pref-
erably shape memory alloy strip. Shape memory alloys
are known and are usually made predominantly or wholly
of titanium and nickel. They may also include other ma-
terial, such as aluminium, zinc copper, and other similar
materials. A shape memory alloy is capable of adopting
one shape below a predetermined transition temperature
and changing to a second shape once its temperature
exceeds the transition temperature. Conversely, when
the shape memory alloy cools below the transition tem-
perature, it is capable of adopting the first shape again.
In connection with the present invention, the shape mem-
ory alloy preferably contracts when heated in situ. Shape
memory alloy strip currently available, such as that sold
under the name Nitinol, is capable of contracting for many
cycles by about 3% when activated by heating.
[0020] Activation of the material adapted to contract
when activated is preferably achieved through electrical
resistance heating, with a wire feed to the assembly. Ac-
tivation of the shape memory alloy strip can be initiated
from a central location, using the wiring system of, for
example, an aircraft or automobile. It is also within the
scope of this invention that the activation is initiated by
remote means, such as a hand held tool operating
through the use of any suitable form of energy, including
microwave, electro magnetic, magnetic, sonic, infra-red,
radio frequency and so on.
[0021] The scope of the invention is not necessarily
limited to the use of shape memory alloy. Other material
may also be useful. Also, while activation may take place

through heating, other means of activation may be suit-
able and are within the scope of this invention.
[0022] While other configurations may also be suita-
ble, it is preferred that one shape memory alloy strip is
used to move the tongue to the locking position and a
second shape memory alloy strip is used to move the
tongue to the unlocking position, so that the fastener of
the invention is bistable. When two strips are used, the
fastener can be designed to remain in either the locked
or the unlocked state until the opposing strip is activated.
[0023] It may be desirable to link the locking and un-
locking strips by a push link or other means, so that there
is only a single actuator connection with the mechanism.
This can permit the mechanism to be curved, while con-
nected to a straight actuator.
[0024] The fastener is preferably a strip form of fasten-
er. Even more preferably, the fastener is made up of mod-
ules. For example, the minimum module length may be
400 mm. For this size, the shape memory alloy strip may
have an active length of 300 mm and be of strip type 0.2
x 5 mm in section. Activation would require 24 amps at
13.8 volts for 1 second to heat and this could provide a
17daN pulling force. Less amps may be required if heat-
ing was spread over 3 to 5 seconds.
[0025] Modules may be linked together in any desira-
ble way, such as by use of an actuator plate which can
attach adjoining modules.
[0026] In modular form, it would not be necessary to
activate all modules at once. Consequently, a small pow-
er supply may be adequate to activate each module
length.
[0027] In case of high ambient temperature or in an
overheat situation, the fastener of the invention may in-
clude a failsafe element to ensure the fastener stays in
the locked position. For example, the fastener may in-
clude an unlock drive pin and in an overheat situation a
failsafe element may be able to move up and block the
drive pin so that the fastener stays in the locked position.
[0028] Preferably, the shape memory alloy actuator is
sealed against fluid and dust by a slip seal, which may
be positioned in a recess and move back and forth with
the locking and unlocking action of the actuator.
[0029] It will be appreciated that other actuators, apart
from shape memory alloy strip, may be used in connec-
tion with the fastener of the invention, such as servomo-
tors and hydraulic cylinders.
[0030] Preferably, two position sensors and one tem-
perature sensor are integrated within the fastener to mon-
itor and control mechanism function. They provide the
information that either the fastener is in the locked state
or that the fastener is in the unlocked state. The temper-
ature sensor is used to measure internal ambient tem-
perature to optimize overall performance and to provide
over and under operating temperature threshold shut-
down protection. Activation of the over-temperature fail-
safe mechanism can also be part of this arrangement.
[0031] Other advantages and aspects of the present
invention will become apparent upon reading the follow-
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ing description of the drawings and the detailed descrip-
tion of a preferred embodiment of the invention.

Brief Description of the Drawings

[0032]

Figure 1 depicts a sectional side elevation of an em-
bodiment of the fastener of the invention in situ, fas-
tening a first element being a removable panel and
a second element being a fixed panel, the fastener
being in the locked position;

Figure 2 depicts a plan view of the lockers and block-
ers of the fastener of Figure 1, in the locked position;

Figure 3 corresponds to the embodiment in Figure
1, except that the fastener is shown in the unlocked
position;

Figure 4 is a plan view of the lockers and blockers
in the unlocked position;

Figure 5 is a perspective view of an end of the fas-
tener in the locked position;

Figure 6 is a perspective view of the end of the fas-
tener progressing towards the unlocked position;

Figure 7 is the same view as in Figures 5 and 6, but
in the fully unlocked position;

Figure 8 is a partly exploded view of the embodiment
in Figure 5, showing the locked position, and also
showing part of the actuator, but with one strip of
lockers omitted for clarity ;

Figure 9 is a view corresponding to that in Figure 8,
for comparison with that in Figure 6;

Figure 10 shows the embodiment of Figures 8 and
9, corresponding to Figure 7;

Figure 11 is a perspective view of the actuator in the
previous Figures, in the locked position;

Figure 12 shows the actuator in the unlocked posi-
tion;

Figure 13 is a plan view of a second embodiment of
actuator suitable for the fastener of the invention;

Figure 14 is a side elevation of the actuator of Figure
13;

Figure 15 is an exploded view of an embodiment of
modules of the fastener, showing architecture;

Figure 16 is a detail from Figure 15, illustrating how
lockers and blockers can be assembled in a module
of the fastener;

Figure 17 shows a node point between two fastener
modules;

Figure 18 further details of the linking of modules;

Figure 19 shows in side elevation (locked position)
how actuators can be linked between modules;

Figure 20 is a perspective view of Figure 19;

Figure 21 shows detail of an actuator linkage, in the
unlocked position;

Figure 22 shows assembly of the fastener to a struc-
ture; and

Figure 23 shows a detail from Figure 22.

Detailed Description of the Drawings

[0033] In the drawings, fastener 10 (see Figures 2 and
4) is shown releasably fixing a removable panel 12 to a
fixed panel 14 (see Figures 1 and 3).
[0034] Retaining guide 18 is formed in rig bracket 16
to retain the elements of fastener 10. Rig bracket 16 is
bonded or otherwise affixed to fixed panel 14.
[0035] Locking groove 20 is machined in removable
panel 12, for engagement with fastener 10. Alignment of
removable panel 12 with fixed panel 14 is assisted by
tolerance positioning of retaining guide 18 in its seat and
locking groove 20 in removable panel 12.
[0036] With reference particularly to Figures 2, 4, 5 and
6, fastener 10 has a channel 22 formed between two
strips 24 and 26 of lockers 28. Channel 22 has a base
formed by slidable locking tongue 30. Tongue 30 has
blockers 32. Preferably, lockers 28 are at 10 mm pitch
(as are blockers 32) and spaces 36 between blockers 32
are large enough to accommodate lockers 28.
[0037] When tongue 30 is drawn from the locking po-
sition shown in Figure 5 to the unlocking position in Figure
6, lockers 28 can pivot inwardly towards the centre of
channel 22, as shown in Figure 7. Comparing this with
Figures 1 and 3, in the locked position lockers 28 are
retained in locking groove 20 by blockers 32 (Figures 1
and 2), but can be pivoted inwardly to clear locking groove
20 when blockers 32 are moved out of register with lock-
ers 28 (Figures 3 and 4) so as to unfasten panel 12 from
panel 14.
[0038] Items 38, 40, 41 and 44 are described in con-
nection with Figures 8 to 12, below.
[0039] Figures 8 to 12 show the elements of an em-
bodiment of actuator for fastener 10. The actuator ele-
ments are contained within actuator casing 38 which, in
this embodiment, is made of aluminium. Plastic injection
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moulded liner 42 is used to support and insulate the elec-
tronics and shape memory alloy strips or ribbons of the
actuator.
[0040] The actuator illustrated is bi-stable and has two
shape memory alloy (SMA) ribbons 48 and 50. SMA rib-
bon 48 is used to unlock fastener 10, while SMA ribbon
50 is used to lock fastener 10. Fastener 10 can remain
in either the locked or unlocked state until the opposing
SMA ribbon is activated. The SMA elements are inter-
nally linked by an SMA push link 41 so that there is only
one actuation connection mechanism. This allows the
mechanism to be curved while linked to a straight actu-
ator. SMA ribbon 48 is fixed at end 60 (Figures 8 to 10),
while SMA ribbon 50 is fixed at end 62 (Figure 12).
[0041] Where fastener 10 is provided in modules (refer
below), in the bi-stable embodiment it is not necessary
to activate all modules at once. A small power supply
may be used to activate each module length sequentially.
[0042] As can be seen in Figures 8, 9 and 10, strip 24
of lockers 28 has a bottom joining section 52. Similarly,
tongue 30 has a bottom joining section 54 supporting
blockers 32. Both joining sections 52 and 54 are in this
embodiment relatively thin, so that they allow vertical flex
to follow, for example, curved sections in a panel.
[0043] Locker strips 24 and 26 and tongue 30 may both
be made of metal to provide a very strong joint for high
load applications. Alternately, an engineering plastic may
be used for locker strips 24 and 26 for lower load require-
ments. Engineering analysis can establish appropriate
material choices for a specific application.
[0044] The actuator elements also include unlock drive
pin 44 (position indicated in Figures 11 and 12) and lock
drive pin 46.
[0045] Also visible in Figures 8 to 10 is overstress
spring 56 and power conductor loop 58.
[0046] As can be seen from the progression in Figures
8 through 9 and 10, as locking tongue 30 is moved out
of register with locker strip 24 (and locker strip 26 not
shown) blockers 32 clear lockers 28. When lockers 28
are completely clear of blockers 32, lockers 28 pivot or
tilt towards each other. Figure 10 illustrates this for lock-
ers 28 on strip 24. Lockers 28 on strip 26 (not shown) tilt
towards lockers 28 on strip 24. In this configuration, fas-
tener 10 is no longer engaged in locking groove 20 (refer
Figure 3) and removable panel or door 12 is released
from fixed panel 14.
[0047] Reference is now made to the embodiment in
Figures 13 and 14. The same numbers will be used to
refer to the same or equivalent parts in these Figures as
used above.
[0048] Actuator casing 38 includes a well 64 (Figure
14) to accommodate electronics for the actuator ele-
ments. In the embodiment shown, fastener 10 represents
a module with a minimum module length of 400 mm. SMA
ribbons 48 and 50 have an active length of 300 mm and
are of the ribbon type, being 0.2 mm x 5 mm in section.
Activation requires 24 amps at 13.8 volts for 1 second to
heat and can provide a 17 daN pulling force. Less amps

would be required if heating was carried out over 3 to 5
seconds.
[0049] Shown in Figure 13 are four actuator casing
screws 66 and SMA guide ribs 68. The actuator assembly
includes six actuator position fixing screws 70, only one
of which is labelled, for clarity.
[0050] SMA push link 41, which is also shown in Figure
1, is indicated in Figure 13. SMA push link 41 links the
SMA elements so that there is only one actuation con-
nection with the mechanism and so that the mechanism
can be curved.
[0051] Included in Figure 13 is failsafe element 72. This
ensures that SMA locking ribbon 50 stays in the locked
mode in overheat conditions. Failsafe element 72 is po-
sitioned underneath drive pin 46 and, in overheat condi-
tions, failsafe element 72 moves up and blocks drive pin
46 in the locked position.
[0052] Shown in Figure 14 is slip seal 40. This is also
shown in Figure 1. Slip seal 40 is mused to seal the ac-
tuator against fluid and dust. Slip seal 40 is part of the
actuator assembly and provides the linkage to drive pin
46. Slip seal 40 is positioned in a recess (not shown) in
the aluminium support bracket and moves back and forth
with the locking and unlocking action of the actuator.
[0053] Figure 15 is an exploded view of an embodi-
ment of modules of fastener 10 and shows architecture.
As can be seen from Figure 15, removable panel 12 has
formed in it locking groove 20. Two modules of fastener
10A and 10B are shown. It is to be understood that sev-
eral fasteners 10 may be linked together.
[0054] In this embodiment, fixed panel 14 is provided
with frame extension 74, instead of rig bracket 16. Frame
extension 74 includes dove-tailed protrusion 76 to fit into
complementary groove 78 in fixed panel 14. Frame ex-
tension 74 includes channel 80 for locking tongue 30 with
blockers 32 and strips 24 and 26 having lockers 28 (only
one strip, 24, is shown for fastener 10A for clarity). Strips
24 and 26 and locking tongue 30 are shown installed in
channel 80 in fastener 10B.
[0055] Also illustrated in Figure 15 are actuator slide
82, actuator plate 84, key plate 86 and actuator linkage
88. Refer to further discussion, below.
[0056] An embodiment of mode of assembly of a mod-
ular fastener 10 is shown in Figure 16. Frame extension
74 is shown with channel 80. Each strip 24 or 26 (24 is
shown) with lockers 28 can be assembled into channel
80 from above as shown by arrow 89 or can be slid in
from an end as indicated by arrow 90. Tongue 30 with
blockers 32 may then be slid in from the end as indicated
by arrow 92.
[0057] Figure 17 shows how to chain one fastener 10A
to a second fastener 10B at a node point 94. Figure 17
shows actuator plate 84 as ready to be screwed into
channel 80 (actuator plate 84 is also shown in Figure 15).
Actuator plate 84 includes a detail indicated at 96, to key
actuator plate 84 to channel 80. Actuator plate 84 also
includes details, one of which is indicated at 98, in order
to keep lockers 28 in place.
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[0058] During assembly, tongue 30 and strips 24 and
26 (only one of which is shown in Figure 17) are over
travelled in order to assemble actuator plate 84. Actuator
plate 84 is screwed into channel 80. Tongue 30 and strips
24 and 26 are then pushed back to their correct position.
[0059] Turning now to Figure 18, this shows the use
of actuator slide 82 and keeper 86 in joining modules of
fasteners 10A and 10B. Actuator slide 82 keys into
tongue 30 and into keeper 86. Shoulder 100 provides a
stop to keeper 86 to eliminate binding.
[0060] Keeper 86 is coated with Teflon or is made from
a die cut Teflon pad.
[0061] Figures 19 and 20 show actuator slide 82 after
insertion into keeper 86, in the locked position. As already
mentioned, keeper 86 is coated with or made from Teflon.
This reduces friction between keeper 86 and extension
74. Arrow 102 indicates direction of movement of tongue
30 by the actuator.
[0062] Figure 21 corresponds to the arrangement in
Figures 19 and 20, but illustrates the unlocked position.
[0063] Figure 22 shows the system assembled. Re-
movable panel 12 is assembled to fixed panel 14 by
means of fastener 10, which has been omitted from Fig-
ures 22 and 23 for clarity. In this embodiment, there is
an epoxy interface between extension 74 and groove 78
on fixed panel 14. The epoxy interface can extend to the
side flanges indicated, so that a significant surface area
is available. Use of the epoxy interface can ensure a flush
mount, because tolerances can be taken up.
[0064] The description above relates to preferred em-
bodiments of the present invention and is given by way
of illustration. Changes, modifications and variations may
be made without departing from the spirit and scope of
the present invention.
[0065] Throughout the specification and claims the
word "comprise" and its derivatives is intended to have
an inclusive rather than exclusive meaning unless the
context requires otherwise.

Industrial Applicability

[0066] As will be readily appreciated by those skilled
in the various arts, the invention disclosed herein is not
limited to the examples set out and has wide application
in many areas. The invention represents a significant ad-
vance in the art of securing and releasing, particularly in
connection with strip fasteners.

Claims

1. A strip fastener (10) adapted to releasably fix a first
element (12) and a second element (14), the fastener
including:

a channel (22);
a plurality of spaced lockers (28), the lockers
being movable into the channel; and

a locking tongue (30) having a plurality of spaced
blockers (32), the tongue (30) being movable
within the channel (22) between a locked posi-
tion in which the blockers (32) prevent move-
ment of the lockers (28) into the channel (22)
and an unlocked position in which the lockers
(28) are not prevented from moving into the
channel (22).

2. The strip fastener of claim 1, wherein the plurality of
spaced lockers (28) are on each of two strips (24,
26), which together form opposed walls of the chan-
nel (22).

3. The strip fastener of claim 1 or 2, wherein the locking
tongue (30) is slidable along the base of the channel
(22).

4. The strip fastener of any one of claims 1 to 3, wherein
the blockers (32) and lockers (28) are of similar di-
mension.

5. The strip fastener of claim 4, wherein spaces (36)
between the blockers (32) are of similar dimension
to spaces between the lockers (28).

6. The strip fastener of any one of claims 1 to 5, which
forms part of a flexible assembly.

7. The strip fastener of any one of claims 1 to 6, wherein
the locking tongue (30) is caused to move between
the locked position and the unlocked position by ma-
terial (48, 50) adapted to contract when activated.

8. The strip fastener of claim 7, wherein the material
(48, 50) adapted to contract when activated is shape
memory alloy ribbon.

9. The strip fastener of claim 8, wherein the shape
memory alloy ribbon is activated remotely or by hard
wiring.

10. The strip fastener of claim 9, wherein the ribbon is
activated by a hand held tool operating through the
use of a suitable form of energy chosen from micro-
wave, electromagnetic, magnetic, sonic, infra-red,
and radio frequency energy.

11. The strip fastener of any one of claims 8 to 10, where-
in a first shape memory alloy ribbon (50) is used to
move the tongue (30) to the locked position and a
second shape memory alloy ribbon (48) is used to
move the tongue (30) to the unlocked position.

12. The strip fastener of claim 11, wherein the first and
second shape memory alloy ribbons (48, 50) are
linked by a push link (41).
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13. The strip /fastener of any one of claims 1 to 12, which
includes means (72) to lock the fastener if a chosen
temperature is exceeded.

14. The strip fastener of any one of claims 8 to 13, which
includes a slip seal (40) to seal against fluid and dust.

15. The strip fastener of any one of claims 1 to 14, which
includes at least one sensor.

16. The strip fastener of claim 15, wherein the sensor is
adapted to sense position and/or temperature.

17. A plurality of strip fasteners of any one of claims 1
to 16, when joined as modules.

Patentansprüche

1. Bandbefestigungsmittel (10) zum lösbaren Befesti-
gen eines ersten Elements (12) und eines zweiten
Elements (14), wobei das Befestigungsmittel Fol-
gendes umfasst:

einen Kanal (22);
mehrere beabstandete Verriegelungselemente
(28), wobei die Verriegelungselemente in den
Kanal bewegt werden können; und
eine Verriegelungszunge (30) mit mehreren be-
abstandeten Blockierelementen (32), wobei die
Zunge (30) in dem Kanal (22) zwischen einer
verriegelten Position, in der die Blockierelemen-
te (32) an einer Bewegung der Verriegelungs-
elemente (28) in den Kanal (22) gehindert wer-
den, und einer entriegelten Position beweglich
ist, in der die Verriegelungselemente (28) nicht
an einer Bewegung in den Kanal (22) gehindert
werden.

2. Bandbefestigungsmittel nach Anspruch 1, wobei
sich die mehreren beabstandeten Verriegelungsele-
mente (28) auf jedem von zwei Bändern (24, 26)
befinden, die zusammen gegenüberliegende Wän-
de des Kanals (22) bilden.

3. Bandbefestigungsmittel nach Anspruch 1 oder 2,
wobei die Verriegelungszunge (30) entlang der Ba-
sis des Kanals (22) verschiebbar ist.

4. Bandbefestigungsmittel nach einem der Ansprüche
1 bis 3, wobei die Blockierelemente (32) und die Ver-
riegelungselemente (28) ähnliche Abmessungen
haben.

5. Bandbefestigungsmittel nach Anspruch 4, wobei
Räume (36) zwischen den Blockierelementen (32)
ähnliche Abmessungen haben wie Räume zwischen
den Verriegelungselementen (28).

6. Bandbefestigungsmittel nach einem der Ansprüche
1 bis 5, das ein Bestandteil einer flexiblen Baugruppe
bildet.

7. Bandbefestigungsmittel nach einem der Ansprüche
1 bis 6, wobei die Verriegelungszunge (30) durch
Material (48, 50), das sich bei Aktivierung zusam-
menzieht, veranlasst wird, sich zwischen der verrie-
gelten Position und der entriegelten Position zu be-
wegen.

8. Bandbefestigungsmittel nach Anspruch 7, wobei das
Material (48, 50), das sich bei Aktivierung zusam-
menzieht, ein Band aus Formgedächtnislegierung
ist.

9. Bandbefestigungsmittel nach Anspruch 8, wobei das
Band aus Formgedächtnislegierung femaktiviert
oder festverdrahtet aktiviert wird.

10. Bandbefestigungsmittel nach Anspruch 9, wobei das
Band mit einem Handwerkzeug aktiviert wird, das
mit Hilfe einer geeigneten Energieform arbeitet, die
ausgewählt ist aus Mikrowellen-, Elektromagnet-,
Magnet-, Schall-, Infrarot- und Funkfrequenzener-
gie.

11. Bandbefestigungsmittel nach einem der Ansprüche
8 bis 10, wobei ein erstes Band (50) aus Formge-
dächtnislegierung zum Bewegen der Zunge (30) in
die verriegelte Position und ein zweites Band (48)
aus Formgedächtnislegierung zum Bewegen der
Zunge (30) in die entriegelte Position benutzt wird.

12. Bandbefestigungsmittel nach Anspruch 11, wobei
das erste und das zweite Band (48, 50) aus Form-
gedächtnislegierung durch ein Schubglied (41) mit-
einander verbunden sind.

13. Bandbefestigungsmittel nach einem der Ansprüche
1 bis 12, das Mittel (72) zum Verriegeln des Befesti-
gungsmittels beinhaltet, wenn eine gewählte Tem-
peratur überschritten wird.

14. Bandbefestigungsmittel nach einem der Ansprüche
8 bis 13, das eine Gleitdichtung (40) zum Abdichten
gegen Fluid und Staub beinhaltet.

15. Bandbefestigungsmittel nach einem der Ansprüche
1 bis 14, das wenigstens einen Sensor beinhaltet.

16. Bandbefestigungsmittel nach Anspruch 15, wobei
der Sensor die Position und/oder die Temperatur er-
fasst.

17. Mehrere Bandbefestigungsmittel nach einem der
Ansprüche 1 bis 16 zu Modulen zusammengefügt.
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Revendications

1. Élément de fixation en bande (10) conçu pour fixer
de façon libérable un premier élément (12) et un
deuxième élément (14), l’élément de fixation
comprenant :

une section en U (22) ;
une pluralité d’organes de verrouillage espacés
(28), les organes de verrouillage étant aptes à
être déplacés pour se mettre dans la section en
U ; et
une languette de verrouillage (30) dotée d’une
pluralité d’organes de blocage espacés (32), la
languette (30) étant apte à être déplacée à l’in-
térieur de la section en U (22) entre une position
bloquée, dans laquelle les organes de blocage
(32) empêchent tout déplacement des organes
de verrouillage (28) jusque dans la section en
U (22), et une position débloquée, dans laquelle
les organes de verrouillage (28) sont libres de
se déplacer jusque dans la section en U (22).

2. Élément de fixation en bande selon la revendication
1, la pluralité d’organes de verrouillage espacés (28)
se trouvant sur chacune des deux bandes (24, 26)
lesquelles constituent ensemble les parois oppo-
sées de la section en U (22).

3. Élément de fixation en bande selon la revendication
1 ou 2, la languette de verrouillage (30) étant cou-
lissable le long de la base de la section en U (22).

4. Élément de fixation en bande selon l’une quelconque
des revendications 1 à 3, les organes de blocage
(32) et les organes de verrouillage (28) ayant une
dimension similaire.

5. Élément de fixation en bande selon la revendication
4, les espacements (36) entre les organes de bloca-
ge (32) ayant une dimension similaire aux espace-
ments entre les organes de verrouillage (28).

6. Élément de fixation en bande selon l’une quelconque
des revendications 1 à 5, qui fait partie d’un ensem-
ble flexible.

7. Élément de fixation en bande selon l’une quelconque
des revendications 1 à 6, la languette de verrouillage
(30) étant obligée de se déplacer entre la position
bloquée et la position débloquée par un matériau
(48, 50) qui est conçu pour se contracter lorsqu’il est
activé.

8. Élément de fixation en bande selon la revendication
7, le matériau (48, 50) conçu pour se contracter lors-
qu’il est activé étant un ruban en alliage à mémoire
de forme.

9. Élément de fixation en bande selon la revendication
8, le ruban en alliage à mémoire de forme étant activé
à distance ou par câblage.

10. Élément de fixation en bande selon la revendication
9, le ruban étant activé par un outil manuel lequel
opère grâce à l’utilisation d’une forme d’énergie ap-
propriée choisie parmi les énergies suivantes, à
savoir : micro-ondes, électromagnétique, magnéti-
que, sonique, infrarouge et radio fréquence.

11. Élément de fixation en bande selon l’une quelconque
des revendications 8 à 10, un premier ruban en al-
liage à mémoire de forme (50) étant utilisé pour dé-
placer la languette (30) vers la position bloquée et
un deuxième ruban en alliage à mémoire de forme
(48) étant utilisé pour déplacer la languette (30) vers
la position débloquée.

12. Élément de fixation en bande selon la revendication
11, les premier et deuxième rubans en alliage à mé-
moire de forme (48, 50) étant reliés par une tringle
de poussée (41).

13. Élément de fixation en bande selon l’une quelconque
des revendications 1 à 12, incluant des moyens (72)
pour verrouiller l’élément de fixation si une tempé-
rature sélectionnée est dépassée.

14. Élément de fixation en bande selon l’une quelconque
des revendications 8 à 13, incluant un joint d’étan-
chéité glissant (40) pour procurer une étanchéité
contre les fluides et les poussières.

15. Élément de fixation en bande selon l’une quelconque
des revendications 1 à 14, incluant au moins un cap-
teur.

16. Élément de fixation en bande selon la revendication
15, le capteur étant conçu de façon à détecter la
position et/ou la température.

17. Pluralité d’éléments de fixation en bande selon l’une
quelconque des revendications 1 à 16, qui se pré-
sentent en tant que modules lorsqu’ils sont raccor-
dés.
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