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(57) Abrege(suite)/Abstract(continued):

(34), whereln the clamping lever arrangement (12) comprises an eccentric shaft (20) rotatably mounted about a rotation axis (A) on
the first structural part (80), a clamping lever (16) mounted eccentrically and swivellably with respect to the eccentric shaft (20), anad
a driving bushing (18) rotatably mounted relative to the eccentric shaft (20) about the rotation axis (A) and coupled In a geared
manner to the clamping lever (16), whereln the clamping lever arrangement (12) can furthermore be displaced between a release
position, a readiness position and a locking position, wherelin the damping lever (16) In the release position releases the clamping
pin (14) and wherein the clamping lever (16) in the locking position engages the locking pin (14) in an interlocking positive manner
on account of a relative rotation of the eccentric shaft (20) and driving bushing (18) as well as the clamping lever (16).
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(57) Abstract: The invention relates to a
device (10) for the detachable connection
of structural parts (80, 84) in an aircratt,
comprising a clamping lever arrangement
(12) associated with a first structural part
(80) and a clamping pin (14) associated
with a second structural part (84), wherein
the clamping lever arrangement (12)
comprises an eccentric shaft (20) rotatably
mounted about a rotation axis (A) on the
first structural part (80), a clamping lever
(16) mounted eccentrically and swivellably
with respect to the eccentric shaft (20), and
a driving bushing (18) rotatably mounted
relative to the eccentric shaft (20) about the
rotation axis (A) and coupled in a geared
manner to the clamping lever (16), wherein
the clamping lever arrangement (12) can
furthermore be displaced between a release
position, a readiness position and a locking
position, wherein the damping lever (16) in
the release position releases the clamping pin
(14) and wherein the clamping lever (16) in
the locking position engages the locking pin
(14) in an interlocking positive manner on
account of a relative rotation of the eccentric

shaft (20) and driving bushing (18) as well
as the clamping lever (16).
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DEVICE AND METHOD FOR THE DETACHABLE CONNECTION OF STRUCTURAL PARTS, IN
PARTICULAR IN AN AIRCRAFT

The present invention relates to a device and a method for the detachable connection of
structural parts, in particular in an aircraft. In modern aircraft it is often necessary to install
and dismantle individual structural elements quickly. For example, in passenger aircraft
certain facilities are designated that can easily be removed from a stowed or inoperative
state, so that they can be used temporarily. An example of such are rest stations for the
flight crew, also termed flight crew rest compartments. In particular in long-haul flights such
rest stations should be able to be removed easily from their stowed position, so that areas
lying behind them are easily accessible for use by the flight crew. However, as soon as
these rest stations are needed again, they have to be brought once more in a space-saving
and above all mechanically safe manner into their stowed position, in which they are safely

retained and occupy as little space as possible.

Up to now loose parts such as bars, snap closures or the like have often been used to secure
such installable and dismantlable structural elements. Although such hitherto used connec-
tion mechanisms were as a rule relatively simple to operate, they suffered from a large
number of disadvantages. Thus, it has been found for example that bar-type solutions
cannot withstand the constant vibrations and cannot guarantee a reliable permanent connec-
tion of the structural elements. Connection mechanisms involving loose parts moreover
conceal the danger that the parts could be lost, with the result that the connection mecha-

nism is no longer usable.

The prior art documents DE 101 38 471 A1, US 3,565,469 and US 2,738,211 show lock
means used in the art for connecting structural parts.

The object of the present invention is accordingly to provide a device and a method for the
detachable connection of structural parts in an aircraft, which by dispensing with loose parts
guarantees a secure and permanent connection and is characterised by a high ergonomic

efficiency.

This object is achieved by a device for the detachable connection of structural parts in an
aircraft, which device comprises a clamping lever arrangement associated with a first struc-
tural part and a clamping pin (brace) associated with a second structural part, wherein the
clamping lever arrangement comprises an eccentric shaft rotatably mounted about a rotation



10

15

20

25

30

35

CA 02660409 2009-02-10
WO 2008/022687 PCT/EP2007/006572

-9 -

axis on the first structural part, a clamping lever eccentrically swivellably mounted relative to
the eccentric shaft, and a driving bushing rotatably mounted about the rotation axis relative
to the eccentric shaft and coupled in a geared manner to the clamping lever, wherein fur-
thermore the clamping lever arrangement can be moved between a release position, a
readiness position and a locking position, wherein the clamping lever in the release position
releases the clamping pin and wherein the clamping lever in the locking position engages the
clamping pin in an interlocking positive manner on account of a relative rotation of the ec-
centric shaft and driving bushing as well as clamping lever.

The device according to the invention includes a clamping lever, which can be swivellably as
well as translationally displaced by the driving bushing and the eccentric shaft. In this way
the clamping lever can be brought from the release position, in which the two structural
parts to be joined can be detached from one another, via the readiness position, in which
the two structural parts to be joined are positioned relative to one another, into the locking
position, in which the two structural parts to be joined are firmly locked to one another. The
locking preferably takes place by creating a state of tension, so that the two structural parts
to be joined to one another are braced against one another and are thereby securely held on
one another also in the event of vibrations. The tension forces occurring in this connection
are generated by changing the clamping lever arrangement from the readiness position to
the locking position, and are chosen so as to counteract any unintended loosening due to
vibrations that occur. In addition to this, the interlocking positive engagement of the clamp-
ing lever on the clamping pin increases the operational reliability of the device according to
the invention and reduces still further the risk of an unintended loosening of the device

according to the invention.

According to the invention it may be envisaged that the driving bushing is swivellably
mounted on the eccentric shaft. It may also be envisaged that the clamping lever is eccen-
trically swivellably mounted relative to the rotation axis on an eccentric section of the eccen-
tric shaft. Moreover, in the invention it can be envisaged that the clamping lever comprises
a bearing section receiving the eccentric shaft, and a claw or driver section that can be
brought into interiocking engagement with the clamping pin. According to the invention the
clamping lever can thus be displaced by rotating the eccentric shaft. On account of the
arrangement of the clamping lever on the eccentric section of the eccentric shaft, the clamp-
ing lever swivels about a pivot axis defined by the eccentric section, which differs however

from the rotation axis of the eccentric shaft.
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A modification of the invention envisages that the bearing section has a stop means which,
together with a counter-stop provided on the first structural part, defines the release posi-
tion of the clamping lever arrangement. The provision of a stop means as well as a counter-
stop provides an unambiguous definition of the release position of the clamping lever ar-
rangement. According to a modification of the invention the clamping lever arrangement
can be tensioned in a spring-like manner in the direction of this release position.

As regards the structural configuration of the claw section, a modification of the invention
envisages that this comprises a bearing surface, which in the readiness position rests on the
clamping pin before reaching the locking position. The readiness position is thereby also
predefined. In this connection it should be noted that the bearing surface of the claw sec-
tion and further functional surfaces of the claw section, which will subsequently produce an
interiocking positive connection of the clamping lever and clamping pin, are according to the
invention configured in such a way that tightening bevelled sections are formed, which bring
the clamping lever and the clamping pin into defined relative positions with respect to one
another when the clamping lever arrangement moves from the readiness position to the

locking position.

As already mentioned in the introduction, it is according to the invention desirable to join
under a pretensioning the two structural parts to be connected to one another. In order to
be able to apply these pretensioning forces advantageously and in a structurally simple
manner, a modification of the invention envisages that the bearing section and the claw
section are connected to one another via an elastically spring-acting connecting arm. The
connecting arm is in this variant elastically deformed during the transformation from the
readiness position to the locking position, and thus clamps together the two structural parts
to be locked. In order to achieve this, the elastically spring-acting connecting arm can on
the one hand be formed of an elastically deformable material. On the other hand, a suitably
spring-acting behaviour can additionally or alternatively be achieved by shaping, for example
in the manner of a curved clamping hoop.

Accordingly, on the movement of the clamping lever arrangement from the readiness posi-
tion to the locking position the claw section engages on the clamping pin and, under elastic
deformation of the connecting arm, clamps the first structural part to the second structural

part.

With regard to the coupling of the driving bushing and clamping lever, a modification of the
invention envisages that the clamping lever comprises a drive groove provided in the bearing
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section. In this connection it may furthermore be envisaged that the driving bushing com-
prises a drive lug which engages in the drive groove for the geared coupling of the driving
bushing with the clamping lever. In this connection it should be said that the driving bush-
ing, which is swivellably mounted on the eccentric shaft, and the clamping lever, which is
likewise swivellably mounted on the eccentric shaft, rotate about different rotation axes
during a relative rotation relative to the eccentric shaft.

On account of the fact that the clamping lever is mounted on the eccentric section of the
eccentric shaft, this rotation axis about the eccentric shaft differs by the degree of eccentric-
ity of the eccentric section relative to the rotation axis of the eccentric shaft. For this reason
it is necessary, in the case of a coupling of the clamping lever and the driving bushing, to
take account of the translational relative movements occurring between these two compo-
nents due to the axial off-set in the case of a relative rotation with respect to the eccentric
shaft. According to the invention it is therefore envisaged that the drive lug also moves in a
translational manner within the drive grodve in the event of a joint relative rotation of the
clamping lever and driving bushing relative to the eccentric shaft. In order that this transla-
tional movement occurs in a low-friction and blockade-free manner as possible, a modifica-
tion of the invention envisages that the drive lug has rounded side slopes. The rounded side
slopes of the drive lug slide in a low-friction manner on the side slopes of the drive groove in
the case of a translational movement of the drive lug and drive groove caused by the eccen-
tricity described above.

In order to restrict the relative horizontal swing of the eccentric shaft on the one hand and
the jointly moving components, i.e. the driving bushing and clamping lever on the other
hand, it can according to the invention furthermore be envisaged that the drive lug com-
prises a stop surface situated radially inwardly with respect to the rotation axis, which in the
locking position engages in a blocking manner with the eccentric section. In this connection
a modification of the invention envisages that the stop surface is configured in such a way
that in the movement of the clamping lever arrangement from the readiness position to the
locking position the eccentric section of the eccentric shaft can move beyond an eccentric
dead point about a locking angle relative to the driving bushing, before the stop surface

abuts the eccentric sections.

Thus, it is possible to let the horizontal swing of the clamping lever in the movement of the
clamping lever arrangement from the readiness position to the locking position to be suffi-
ciently wide so that the clamping lever is first of all firmly clamped on account of the dis-
placement of the eccentric section, until the eccentric section in its rotation reaches the dead
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point. When the dead point is reached the clamping lever exhibits its greatest elastic defor-
mation. The eccentric shaft is then swivelled further however, so that the clamping lever
tension is reduced slightly, but is held at a predetermined level. Finally, the stop surface of
the driving bushing rests against the eccentric section, so that a further relative rotation
from the eccentric section to the clamping lever until the state of unimpeded rotation is
achieved is no longer possible. An opposite rotation of the eccentric shaft is however neces-
sary only under a certain expenditure of force, since in this case the clamping lever would
have to be more strongly elastically deformed again until the eccentric dead point position is
reached. An unintended loosening, for example due to vibrations occurring during opera-
tion, is thus prevented. In the case of an intentional loosening the eccentric shaft first of all
has to be moved against this counter-force just beyond this eccentric dead point. If the
eccentric dead point is then exceeded, the remaining path will be traversed during the
movement from the locking position to the readiness position, under a force-type support
due to a release of tension of the clamping lever.

In order to increase the ergonomic efficiency, it is envisaged according to the invention to
provide position markings on the eccentric shaft and on the driving bushing on a visible
surface available during operation of the device, with the aid of which the position of the
clamping lever arrangement can be read in one of the positions “release position”, “locking
position” or “readiness position”. An operator then knows exactly in which position the
device according to the invention is at any time.

From the structural point of view it may furthermore be envisaged that in order to actuate
the eccentric shaft and driving bushing, engagement profiled sections, in particular hexago-
nal profiled sections, may be provided in all cases on the latter. Thus, for example, an
external hexagonal profiled section can be arranged on the driving bushing, and a corre-
sponding internal heXagonaI profile section can be arranged on the eccentric shaft. These
can then be appropriately engaged and rotatably actuated via an appropriate combination
tool. Alternatively however, in order to increase the economic efficiency it is furthermore
possible according to the invention to provide an actuating lever on both the eccentric shaft

and driving bushing in order to actuate the latter.

The invention furthermore relates to a method for the detachable connection of structural
parts in an aircraft using a device of the type described hereinbefore, in which the process

comprises the following steps:
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- positioning the two structural parts to be joined together in a desired align-
ment with respect to one another, the clamping lever arrangement being in its

released position,
- swivelling the driving bushing to swivel the clamping lever, so that the clamp-
Ing lever arrangement moves from its release position to its readiness position,

and

- swivelling the eccentric shaft to displace the clamping lever by swivelling the
eccentric section, so that the clamping lever arrangement moves from its readi-
ness position to its locking position.

According to the invention it is furthermore envisaged that the aforedescribed process steps
are executed in the reverse order so as to detach the structural parts from one another by
moving the clamping lever arrangement from its locking position via its readiness position to
its release position.

A modification of the invention envisages that the swivelling of the driving bushing and the
swivelling of the eccentric shaft when connecting as well as when detaching the structural
parts take place in each case in the same direction of rotation.

BRIEF DESCRIPTION OF THE FIGURES

The invention is described in more detail hereinafter with the aid of the accompanying fig-
ures, in which:

Fig. 1 is a perspective representation of the device according to the invention, the structural
parts to be connected having been omitted;

Fig. 2 is a perspective representation of the eccentric shaft according to the invention;
Fig. 3 Is a perspective representation of the clamping lever according to the invention;
Fig. 4 is a perspective representation of the driving bushing according to the invention;
Fig. 5 is a side view from the left of the driving bushing shown in Fig. 4;

FFig. 6 Is a sectional representation through two structural parts to be joined, which illus-
trates the release position;
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Fig. 7 is a representation according to Fig. 6, which illustrates the readiness position;
Fig. 8 Is a representation according to Figs. 6 and 7, which illustrates the locking position;

Figs. 9 to 11 are side views of the structural parts to be connected, which correspond to
the positions according to Figs. 6 to 8;

Fig. 121is a sectional view along the sectional line XXII-XXII in Fig. 8, and
Fig. 13 Is a sectional view along the sectional line XXIII-XXIII in Fig. 8.

DETAILED DESCRIPTION OF THE FIGURES

In Fig. 1 a device according to the invention for connecting two structural parts, for example
two structural elements in an aircraft, are shown separately and are generally identified by
the reference numeral 10. The structure of the device according to the invention is de-
scribed hereinafter with reference to Figs. 1 to 5. The device 10 according to the invention
includes a clamping lever arrangement 12, which is arranged. on one of the structural parts
to be connected, as well as a clamping pin 14, which is arranged on the other structural
part. The clamping lever arrangement 12 includes a clamping lever 16, a driving bushing 18
and an eccentric shaft 20, which are mounted in the manner shown in Fig. 1.

The eccentric shaft 20 is shown in a perspective view as a single part in Fig. 2. A bearing
section 24, by means of which the eccentric shaft 20 is rotatably accommodated in the first
of the structural parts to be connected, extends from a flange 22. To this end this first
structural part to be connected comprises a corresponding receiving opening, which is also
described hereinafter with reference to Fig. 13.

A shank section 26 adjoins the bearing section 24. An eccentric section 28 adjoins the shank
section 26 in the direction of the longitudinal axis A. Starting from the eccentric section 28,
a bearing shank 30 of smaller diameter compared to the shank section 26 extends in the
axial direction. This bearing shank has at its right-hand end in Fig. 2 a circumferential re-
cess 32 for receiving a locking ring. The bearing shank 30 is provided on its right-hand front
surface 36 in Fig. 2 with an internal hexagonal opening 34, which can receive a correspond-
ing external hexagonal tool. In addition the eccentric shaft 20 has on its front surface 36 a
notch marking 38, the purpose of which will be discussed in more detail hereinafter.
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From Fig. 2 it is clear that the flange 22, the bearing section 24, the shank section 26 as well
as the bearing shank 30 are arranged concentrically, the longitudinal axis A passing through
their centre. The eccentric section 28 is on the other hand arranged eccentrically, its eccen-
tric longitudinal axis E extending parallel to the longitudinal axis A of the eccentric shaft 20,
but offset by an amount X. This is illustrated simply diagrammatically in Fig. 2.

Fig. 3 shows the clamping lever 16 in a perspective individual representation. The clamping
lever 16 comprises a bearing section 40, which surrounds a circular cylindrical bearing open-
ing 42. The internal diameter of the circular cylindrical bearing opening 42 matches the
external diameter of the eccentric section 28 of the eccentric shaft 20, so that the clamping
lever 16 can accommodate the eccentric section 28 free from play but in a rotationally mov-

able manner in its bearing opening 42.

An arch-shaped connecting arm 44 adjoins the bearing section 40, the arm running tangen-
tially from the bearing section 40 and tapering towards its free end. A claw section 46, into
which the connecting arm 44 transforms smoothly, is formed at the end of the connecting
arm 44. This claw section has a stop tooth 48, which is provided with a bearing surface 50.
A receiving cavity 52, which as shown in Fig. 1 can surround the clamping pin 14 in an inter-
locking positive manher, progresses in a steady transition from the bearing surface 50.

In addition the clamping lever 16 comprises a driving groove 54, which is bounded by lateral
slopes 56 and 58. Finally, it can also be seen in Fig. 3 that a stop lug 60 is formed on the
bearing section 40, which lug — as will be discussed in more detail hereinafter — is effective

in defining the release position.

In Fig. 3 there can also be seen the swivelling axis B of the swivelling lever 16, which in the
mounted state coincides with the eccentric axis E of the eccentric shaft, as shown in Fig. 2.

The driving bushing 18 is illustrated in Figs. 4 and 5, Fig. 4 showing a perspective represen-
tation and Fig. 5 a side view from the left. Along a longitudinal axis C the driving bushing 18
iS, as shown in Fig. 4, formed at its left-hand end in the figure first of all with an outer hex-
agonal profiled section 62. This is adjoined by a bearing section 64, which serves for the
bearing in a corresponding recess in the first structural part, and has roughly the same
diameter as the bearing section 24 on the eccentric shaft 20. The bearing section 64 is
adjoined by a shank section 66 of smaller diameter, on the free end of which is formed a
bracket 68. The bracket 68 has conically running side surfaces and is provided on its free
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end with a drive lug 70, which projects in the direction of the longitudinal axis C. The drive
lug 70 has rounded side slopes 72 and 74. In addition the drive lug has on its radially inter-
nally lying region a similarly rounded and asymmetricaily running stop surface 76. The
round contour of the stop surface 76 corresponds roughly to the round contour of the jacket
surface of the eccentric section 28 of the eccentric shaft 20.

The driving bushing 18 is provided with a through hole 78, the internal diameter of which
matches the external diameter of the bearing shank 30 of the eccentric shaft.

With regard to the mounting of the lever arrangement according to the invention on a first
structural part 80, reference is made to Figs. 12 and 13. It can be seen that the clamping
lever 16 is mounted on the eccentric section 28 of the eccentric shaft 20. The clamping
lever is prevented, in a manner not shown, from sliding underneath the eccentric section.
The eccentric shaft 20 is inserted into the first structural part 80 and lies, with its bearing
section 24, in a corresponding opening of the first structural part 80. The eccentric shaft 20
lies with its flange 22 on the outside of the first structural part 80. The driving bushing 18 is
mounted on the end of the eccentric shaft 20 remote from the flange and is held in place by
means of a locking ring 82. At the same time the drive lug 70 engages in a geared manner
in the drive groove 54, with the result that the clamping lever 16 on rotation of the driving
bushing 18 is engaged by the drive lug 70. This can also be seen in Fig. 1. The clamping
pin 14 is fixed in a second structural part 84, in which connection the second structural part
84 is to be detachably connected to the first structural part 80. For the preliminary position-
ing the two structural parts to be connected to one another can be aligned relative to one
another by means of dowel pins.

For the mode of action of the clamping lever arrangement according to the invention, refer-
ence is made to Figs. 6 to 11. Fig. 6 shows the release position. In this connection the
clamping lever 16 is shown in the “swung-in” position. This means that the clamping lever
16 lies in the first structural part 80 and also does not project from an opening 86 of a side
wall 88 of the first structural part. The position of the clamping lever 16 in the release posi-
tion according to Fig. 6 is defined by the fact that the stop lug 16 abuts from the inside
against the side wall 88, so that the clamping lever 16 cannot rotate further in an anti-
clockwise direction about the rotation axis A of the eccentric shaft 20.

Fig. 9 corresponds to the release position, but in @ non-sectional representation. It can be
seen that the notch mark 38 and a further notch mark 91 on the front surface of the outer
hexagonal profiled section 62 of the driving bushing 18 coincide with a position mark 90
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firmly attached to the first structural part 80. In addition the contour of the clamping lever
16 can be recognised in Fig. 9 in the form of dotted lines.

By rotating the driving bushing 18, in the transition from the state according to Fig. 6 and
Fig. 9 to the state according to Fig. 7 or Fig. 10 showing the readiness position, the outer
hexagonal profiled section 62 is engaged and this turns in a clockwise direction, as shown by
the arrow P in Fig. 7. This rotational movement is executed until the bearing surface 50
engages with the clamping pin 14. In this rotational movement the driving bushing entrains
the clamping lever 16 through the drive lug 70. Furthermore, the eccentric shaft 20 is corre-
spondingly also entrained in this rotational movement. It can be seen that the claw section
46 can slide past the clamping pin 14 without any difficulty, until the position shown in Fig. 7
IS reached. It can also be seen that the two marks 38 and 91 coincide with a further mark
92, which indicates that the readiness position has been reached.

In the readiness position according to Figs. 7 and 10 the two structural parts 80 and 84 are
not yet firmly connected to one another. This is achieved only by transferring the clamping
lever arrangement from the readiness position to the locking position shown in Figs. 8 and
11. At the same time the eccentric shaft 20 is rotated further in a clockwise direction by
means of a hexagonal tool. The clamping lever 16 as well as the driving bushing 18 cannot
follow this rotational movement, since the clamping pin 14 blocks this rotational movement.
By rotating the eccentric shaft 20 the eccentric section 28 rotates with it. This rotation of
the eccentric shaft means that the bearing section 40 of the clamping lever 16 is displaced
translationally to the left according to the arrow Q in Fig. 8 in the context of a “wobbling”
movement. In this way the receiving cavity 52 of the claw section 46 is first of all drawn in
the direction of the clamping pin 14 until there is an interlocking positive engagement of the
receiving cavity 52 and clamping pin 14.

The translational displacement of the bearing section 40 in Fig. 8 corresponding to the arrow
Q to the left due to a rotation of the eccentric section 28 is sufficiently large so that the
clamping lever 16 is “stretched”. This leads to an elastic deformation of the connecting arm
44 and thus to a distortion of the two structural parts 80 and 84 with respect to one an-
other, whereby manufacturing tolerances can also be compensated.

The rotation of the eccentric shaft 20 in the clockwise direction is however limited. In the

relative rotation of the eccentric shaft 28 relative to the driving bushing 18, the eccentric
section 28 abuts the stop section 76. On account of its asymmetrical arrangement this
blocks a further relative rotation of the eccentric shaft 20, i.e. with this rotation of the eccen-
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tric section 28, relative to the driving bushing 18. In other words, the eccentric section 28
when it abuts its jacket surface can no longer be rotated relative to the driving bushing 18.

The geometry of the eccentric shaft 20 and of the driving bushing 18 is chosen so that the
aforedescribed stop function of the eccentric section 28 and stop surface 76 only occurs
when the relative rotation of the eccentric shaft 20 and driving bushing 18 has gone beyond
an eccentric dead point, which in Fig. 8 lies in a horizontal plane containing the rotation axis
A. The extent to which the rotation goes beyond the eccentric dead point is given by the
angle a. This means that when this horizontal plane is reached, a maximum displacement of
the bearing section in the direction of the arrow Q away from the clamping pin 14 exists. In
other words, when the eccentric dead point is reached the clamping lever 16 is elastically
deformed by the maximum amount. On passing through the angular region a in the course
of a further rotation of the eccentric shaft 20, a partial release of tension of the lever 16
accordingly occurs. This ensures a firm locking of the clamping lever arrangement, which is
safe against any self-release, since in the clockwise direction the blocking action of the stop
surface 76 becomes active and prevents any further rotation. The clamping forces of the
clamping lever 16 that have to be overcome in this connection block any unintended move-
ment in the anti-clockwise direction.

- In Fig. 11 it can be seen that the mark 38 is now flush with the mark 94, which shows that

the hole clamping lever arrangement is in the locking position.

Further individual angles are shown in Fig. 11. The angle a is the angle of maximum swivel-
ling movement of the eccentric shaft after the dead point has been passed. The angle B is
the angle which is traversed on moving from the arrived-at position shown in Fig. 6 to the
readiness position shown in Fig. 7. The angle y is the angle between the readiness position
and the eccentric dead point. The angle 0 is the angle between the readiness position and

the locking position.

In order to release the arrangement the eccentric shaft 20 is first of all turned back from the
locking position shown in Figs. 8 and 11. The two components are then moved in an anti-
clockwise direction and brought into the initial position shown in Figs. 6 and 9.

By means of the invention a connection of two structural parts that are to be joined to one
another and that is secure against vibrations and other external influences can be achieved
in @ simple manner. This connection is characterised in particular by the fact that it employs
no loose parts, which might be lost. It is furthermore characterised by the fact that it is very
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reliable through achieving a preliminary clamping state by elastic deformation of the clamp-
ing lever 16, and compensates manufacturing tolerances.



10

15

20

25

30

35

CA 02660409 2009-02-10
WO 2008/022687 PCT/EP2007/006572

- 13 -

Patent Claims

1. Device (10) for the detachable connection of structural parts (80, 84), in particular in
an aircraft, comprising a clamping lever arrangement (12) associated with a first
structural part (80) and a clamping pin (14) associated with a second structural part
(84), wherein the clamping lever arrangement (12) comprises an eccentric shaft (20)
rotatably mounted about a rotation axis (A) on the first structural part (80), a clamp-
ing lever (16) mounted eccentrically and swivellably with respect to the eccentric
shaft (20), and a driving bushing (18) rotatably mounted relative to the eccentric
shaft (20) about the rotation axis (A) and coupled in a geared manner to the clamp-
ing lever (16), wherein the clamping lever arrangement (12) can furthermore be dis-
placed between a release position, a readiness position and a locking position,
wherein the clamping lever (16) in the release position releases the clamping pin (14)
and wherein the clamping lever (16) in the locking position engages the locking pin
(14) in an interlocking positive manner on account of a relative rotation of the eccen-
tric shaft (20) and driving bushing (18) as well as the clamping lever (16).

2. Device (10) according to claim 1, wherein the driving bushing (18) is swivellably
mounted on the eccentric shaft (20).

3. Device (10) according to claim 1 or 2, wherein the clamping lever (16) is eccentrically
swivellably mounted relative to the rotation axis (A) on an eccentric section (28) of
the eccentric shaft (20).

4, Device (10) according to claim 3, wherein the clamping lever (16) comprises a bear-

ing section (40) accommodating the eccentric shaft (20) and a claw section (46) that
can be brought into interlocking positive engagement with the clamping pin (14).

5. Device (10) according to claim 4, wherein the bearing section (40) has a stop means

(60), which together with a counter-stop provided on the first structural part (80) de-
fines the release position of the clamping lever arrangement (12).

6. Device (10) according to claim 4 or 5, wherein the claw section (46) has a bearing

surface (50), which in the readiness position abuts the clamping pin (14) before the
locking position is reached.
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Device (10) according to one of claims 4 to 6, wherein the bearing section (40) and
the claw section (46) are connected to one another via an elastically deformable con-
necting arm (44).

Device (10) according to one of claims 4 to 7, wherein in the movement of the
clamping lever arrangement from the readiness position to the locking position the
claw section (46) engages on the clamping pin (14), and under elastic deformation of
the connecting arm (44) clamps the first structural part (80) to the second structural
part (84).

Device (10) according to one of claims 4 to 8, wherein the clamping lever (16) has a
drive groove (54) provided in the bearing section (40).

Device (10) according to one of the preceding claims, wherein the driving bushing
(18) has a drive lug (70), which engages in the drive groove (54) for the geared cou-
pling of the driving bushing (18) with the clamping lever (16).

Device (10) according to claim 10, wherein the drive lug (70) has rounded side slopes
(72, 74).

Device (10) according to claim 10 or 11, wherein the drive lug (70) has a stop sur-
face (76) lying radially inwardly relative to the rotation axis (C) of the driving bushing
(18), the stop surface coming in to blocking engagement with the eccentric section
(28) in the locking position.

Device (10) according to claim 12, wherein the stop surface (76) is designed so that
in the movement of the clamping lever arrangement (12) from the readiness position
to the locking position the eccentric section (28) of the eccentric shaft (20) can be
displaced relative to the driving bushing (18) by a locking angle (a) beyond an eccen-
tric dead point, before the stop surface (76) abuts the eccentric section (28).

Device (10) according to one of the preceding claims, wherein position marks (38,
91) are provided on the eccentric shaft (20) and on the driving bushing (18) on a
visible surface available during operation of the device, with the aid of which marks
the positioning of the clamping lever arrangement (12) can be read in one of the po-
sitions “release position”, “locking position” or “readiness position”.
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Device (10) according to one of the preceding claims, wherein in order to actuate the
eccentric shaft (20) and driving bushing (18), engagement profiled sections, in par-
ticular hexagonal profiled sections, are provided on them.

Device (10) according to one of claims 1 to 14, wherein in order to actuate the ec-
centric shaft (20) and driving bushing (18) an actuating lever is provided on them.

Method for the detachable connection of structural parts, in particular in an aircraft,
using a device (10) according to one of the preceding claims, comprising the follow-

ing steps:

- positioning the two structural parts to be joined together in a desired align-
ment with respect to one another, the clamping lever arrangement being in its
released position,

- swivelling the driving bushing to swivel the clamping lever, so that the clamp-
'ing lever arrangement moves from its release position to its readiness position,
and

- swivelling the eccentric shaft (20) to displace the clamping lever by swivelling
the eccentric section, so that the clamping lever arrangement moves from its
readiness position to its locking position.

Method according to claim 17, wherein in order to release the structural parts from
one another by moving the clamping lever arrangement from its locking position via
its readiness position to its release position, the steps according to claim 17 are car-
ried out in the reverse order.

Method according to claim 17 or 18, wherein the swivelling of the driving bushing
and the swivelling of the eccentric shaft (20) when connecting as well as when de-
taching the structural parts takes place in each case in the same rotational direction.



1/

v




CA 02660409 2009-02-10
WO 2008/022687 PCT/EP2007/006572

2/9

FIG 3

60



CA 02660409 2009-02-10
WO 2008/022687 PCT/EP2007/006572

3/9

F

FIG 7

NN
TH/70:




CA 02660409 2009-02-10

PCT/EP2007/006572

WO 2008/022687

4/5




PCT/EP2007/006572

CA 02660409 2009-02-10

WO 2008/022687

84
///////////l////llllllm-

sz

%

\

14

=

//////////////////////IIIII,IIIIIIIJ

/9

_
Y,

LD

\\\

;\\\\\\\\\\\\\\\\‘\\\\\'\\\\\\\\\\

22

FIG 13

30

;\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

FIG 12






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - abstract drawing

