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(57) ABSTRACT

A setup device for manufacturing a fuselage barrel, made of
a fiber composite material, for an aircraft is provided. The
setup device for the purpose of reinforcement includes sev-
eral stringers arranged so as to be spaced apart from each
other. The stringers include a base structure to form a load-
bearing rigid substructure that is connected to an outwardly
curved supporting surface that can be adjusted by means of
actuators for the positive setup of the fuselage barrel to be
manufactured with the help of form channels for accommo-
dating the stringers. The actuators, designed as pressure-
means cylinders, move one or several form channels in radial
direction. The form channels are interconnected longitudi-
nally by means of a flexible intermediate element for forming
a ring-shaped supporting surface that is closed in a vacuum-
tight manner and that overall is able to adjust itself in radial
direction.
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SETUP DEVICE AND METHOD FOR
MANUFACTURING A FUSELAGE BARREL
FOR AN AIRCRAFT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This is a continuation of International Application
No PCT/EP2012/052056, filed. Feb. 7, 2012, which applica-
tion claims priority to German Application No 10 2011 010
5395, filed. Feb. 7, 2011, and to U.S. Provisional Patent
Application No 61/440,126, filed. Feb. 7, 2011, which are
each incorporated herein by reference in their entirety.

TECHNICAL. FIELD

[0002] The technical field relates to a setup device for
manufacturing a fuselage barrel, made of a fiber composite
material, for an aircraft, which setup device for the purpose of
reinforcement comprises several stringers arranged so as to
be spaced apart from each other, comprising a base structure
to form a load-bearing rigid substructure that is connected to
an outwardly curved supporting surface that can be adjusted
by means of actuators for setting up the fuselage barrel to be
manufactured with the help of form channels for accommo-
dating the stringers. Furthermore, the technical field also
relates to a method for manufacturing a fuselage barrel with
the use of such a setup device (AVR) which in the manufac-
turing process interacts with a laminating-bonding device
(LKV).

[0003] The technical field predominantly extends to air-
craft engineering. In particular, wide-bodied commercial air-
craft or transport aircraft are usually manufactured in shell
construction, in particular in half-shell construction. When
joined, two half'shells result in an almost circular or oval cross
section of a fuselage section. Apart from this it is, however,
also possible to manufacture single-piece fuselage barrels as
a fuselage section In this process there is no joining of indi-
vidual shells to form a fuselage section. The technical field
deals specifically with the manufacture of such fuselage bar-
rels.

BACKGROUND

[0004] DE 10 331 358 Al shows a setup device for the
manufacture of fuselage shells for an aircraft, which fuselage
shells comprise fiber composite materials. In orderto increase
the strength of the fuselage shell the latter comprises stringers
that extend so as to be spaced apart from each other. On a
plane base carrier a grid of several supporting walls of differ-
ent lengths are attached in such a manner that the ends of said
supporting walls form a semicircle, wherein said supporting
walls are arranged at angles to the base carrier, which angles
are predetermined by the radius of the semicircle. At the distal
ends of the supporting walls, which distal ends form the
semicircle, modular profiles are attached that cover the inter-
spaces between the supporting walls, with the outer surface of
said profiles corresponding to the negative shape of the inner
contour of the integral structural component to be manufac-
tured. The grid of the supporting walls and the partition of the
modular profiles are designed in such a manner that the gap of
the modular profiles is in each case arranged underneath the
position of a stringer. After preparation of the complete struc-
ture of the component and of the auxiliary materials, a suit-
able laminating-bonding device is placed in a precisely fitting
manner above this assembly carrier, and the circumferential
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sealing compound that has previously been applied to the
vacuum film or foil is compressed in such a manner that a
vacuum-tight seal arises between the vacuum skin and the
laminating-bonding device. Subsequently, the layer structure
is evacuated on the side of the laminating-bonding device.
[0005] The fuselage shell comprising the stringers is made
with the previously described setup device in that at first the
outer surfaces of the modular profiles are covered by means of
a loosely resting film or foil. Subsequently, the hollow space
formed by the interspaces between the profiles is evacuated so
that the film or foil is aspirated and is drawn into the profile
grooves of the indentations in a form-fitting manner. After
this, auxiliary materials can be placed onto the deep-drawn
vacuum film or foil. Thereafter, stringer profiles embedded in
supporting elements are placed into the profile grooves cov-
ered by the vacuum film or foil.

[0006] Positioning the stringer takes place by way of the
matching geometries of the shaped parts that form the depres-
sion and the supporting elements. Depending on the manu-
facturing process, all the skin layers comprising fiber com-
posite materials are placed, individually or as a packet, onto
the outer surfaces of the modular profiles of the assembly
carrier, which outer surfaces are covered by the vacuum film
or foil, and onto the stringer profiles. Subsequently an opti-
mized quantity of a sealing compound is applied to the
vacuum film or foil. By precisely-fitting moving together the
structure prepared in this manner onto the setup device with
the laminating-bonding device the circumferential sealing
compound is compressed in such a manner that a vacuum-
tight seal between said vacuum film or foil and the laminat-
ing-bonding device arises. In order to accomplish the transfer
of the complete construct from the setup device to the lami-
nating-bonding device, the side of an additional setup device
is vented and subsequently a vacuum is drawn on the side of
the laminating-bonding device. As a result of this the entire
construct is pressed at atmospheric pressure against the lami-
nating-bonding device, and, finally, both devices are moved
apart and the laminating-bonding device is rotated in order to
then deliver the shell component manufactured in this manner
to a curing process.

[0007] However, in the case of substantial opening angles
of large fuselage shells this manufacturing method is associ-
ated with problems. Because of the substantial opening
angles, the auxiliary materials and the stringer base areas
during movement into the laminating-bonding device can rub
against the outer positions of the sticking wet skin located
therein, and consequently the form surface needs to be
designed so as to be slightly smaller. To prevent the stringer
and the auxiliary materials from bridging the required gap in
an uncontrolled manner during transfer within the laminat-
ing-bonding device, and to prevent the former with the turned
up vacuum film or foil from being simply taken along, a
defined approach movement of the stringers and of the aux-
iliary materials is necessary.

[0008] Depending on the design of the stiffening elements
in longitudinal direction (stringers), which can, for example,
be designed as Q-stringers or T-stringers, an undercut occurs
that impedes the setup device and the laminating-bonding
device from moving apart from each other. While the cavities
for receiving the stringers on the setup device can be cut free
in such a manner that moving apart is ensured, this results,
however, in fixation of the auxiliary materials as a further
problem in the case of substantial opening angles. Said aux-
iliary materials are usually placed onto, and affixed to, the free
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region between the stringer cavities If the stringer cavity is
then substantially cut free, there remains hardly any room for
exact positioning of the auxiliary materials.

[0009] While all these problems relating to manufacturing
techniques occur in the manufacture of fuselage shells by
means of the ARV and the laminating-bonding device, they
analogously also exist during the manufacture of closed fuse-
lage barrels. Since the above-described setup device/laminat-
ing-bonding device, which devices can be moved apart, can-
not be used in the manufacture of closed fuselage barrels,
special setup devices exist for this purpose in the state of the
art.

[0010] InEP 2062 814 Al such a special setup device for
the manufacture of closed fuselage barrels is disclosed. The
special setup device essentially comprises a star-shaped base
structure whose ends in each case are designed as form chan-
nels to accommodate stringers, thus forming part of the sup-
porting surface for the setup process. The remaining part of
the supporting surface is formed by radially-adjustable
shaped pieces in which several form channels, situated side
by side, are designed for receiving stringers. These radially
movable shaped pieces are in each case arranged between two
adjacent rigid end pieces of the base structure; they are moved
by means of an air cushion, arranged between the base struc-
ture and the inside of the shaped pieces, opposite the form
channels, in each case between a retracted position and an
extended position. In the extended position of the shaped
pieces, in cooperation with the rigid end pieces, the closed
supporting surface for the positive setup of the fuselage barrel
to be manufactured is formed.

[0011] For manufacturing the fuselage barrel, the support-
ing surface, which comprises stringers and any further exten-
sion elements, is subsequently wrapped in a tape comprising
composite material. Subsequently an outer membrane is
placed onto the wrapping layer, and the fuselage barrel is
cured in the conventional manner with the use of pressure and
temperature. Thus in this method-related step the setup
device also carries out the function of a laminating-bonding
device.

[0012] After curing, the device is to be removed from the
fuselage barrel, for which purpose the radially-adjustable
shaped pieces are transferred to their retracted position after
ventilation of the air cushion. However, pulling the device
from the fuselage barrel is impeded by the rigid end pieces of
the base structure.

[0013] Other objects, desirable features and characteristics
will become apparent from the subsequent summary and
detailed description, and the appended claims, taken in con-
junction with the accompanying drawings and this back-
ground.

SUMMARY

[0014] Increasingly, fiber composite materials, for example
glass-fiber-reinforced or carbon-fiber-reinforced plastics are
used in the manufacture of aircraft fuselages. In order to
stiffen the aircraft fuselage and in order to make it possible for
the latter to absorb the loads encountered, stiffening elements
are used, for example T-stringers or Q-stringers. These string-
ers extend so as to be spaced apart from each other on the
inside along the aircraft fuselage. The stringers are combined
with essentially ring-shaped frame elements that extend
transversely to the aforesaid, which frame elements after
manufacture of the fuselage section during assembly of the
aircraft fuselage are attached on the inside. As part of the
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assembly of the aircraft fuselage several fuselage sections, for
the tail section, the fuselage center, and the cockpit section,
are joined.

[0015] The manufacture of a fuselage shell most of the time
takes place with the use of a setup device. In this arrangement
the setup device first receives stringers, and if applicable
further installation elements on the fuselage inside, and sub-
sequently fiber material and resin are applied. Curing of the
fuselage component takes place subsequently after transfer in
the laminating-bonding device which imparts the desired
external contour to the fuselage component. After removal
from the form, often subsequent machining takes place before
assembly of the thus modeled fuselage components can be
carried out in the manner described above.

[0016] Accordingly, provided is a setup device and a
method for manufacturing a closed fuselage barrel, made of a
fiber composite material, for an aircraft, which device and
method allows time-efficient series production of closed fuse-
lage barrels made of fiber composite materials while ensuring
easy form removal.

[0017] The present disclosure encompasses the technical
teaching according to which the actuators, designed as pres-
sure-means cylinders, move one or several form channels in
radial direction, which form channels are interconnected lon-
gitudinally by means of a flexible intermediate element for
forming a ring-shaped supporting surface that is closed in a
vacuum-tight manner and that overall is able to adjust itself in
radial direction.

[0018] The solution according to the present disclosure
provides, in particular, an advantage in that the supporting
surface itself can overall be reduced in diameter so that easy
removal of the form from the surrounding tubular laminating-
bonding device can be achieved by simple movement, on the
face, of the setup device from the tubular laminating-bonding
device. Apart from this it is, however, also imaginable for the
laminating-bonding device to be divided, for example com-
prising several shell components, in particular in order to
support the form removal process in the case of three-dimen-
sionally curved fuselage components; however, this requires
a laminating-bonding device which is correspondingly more
expensive from the point of view device technology. The
solution according to the present disclosure makes it possible
to create a ring-shaped supporting surface which overall is
adjustable in radial direction, without this resulting in prob-
lems relating to tight sealing. Tightness of the supporting
surface is necessary because of the manufacturing steps oper-
ating with a vacuum. To this effect in the solution according to
the present disclosure the rigid form channels are in an alter-
nating manner combined to receive the stringers with flexible
intermediate elements.

[0019] According to one exemplary embodiment, it is pro-
posed that such a flexible intermediate element be designed as
an elastic band. In this way the required flexibility in radial
direction and the tightness of the supporting surface can be
achieved in a simple manner. For example a fiber-reinforced
rubber band is suitable as an elastic band.

[0020] According to one of various aspects of the present
disclosure, it is proposed that several rigidly interconnected
form channels be adjusted by way of a shared actuator;
because it is not absolutely necessary for a dedicated actuator
or a series of actuators to be associated with each form chan-
nel. In this manner the number of actuators required can be
minimized, as can the valve components and control compo-
nents that control said actuators.
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[0021] According to another exemplary embodiment, it is
proposed that the groove base of the form channel comprise
vacuum connections for the supporting surface. The support-
ing surface is designed so as to be vacuum-tight, and by
means of the vacuum connections and distribution systems
connected to them, as required, boreholes or grooves/chan-
nels for guiding the vacuum can be generated.

[0022] According to one embodiment, it is proposed that
the cavity region of the form channel comprise several posi-
tioning sections that are arranged so as to be spaced apart
from each other, that reduce the cavity cross section, and that
correspond to the target position of the stringers to be placed
in this location. Instead of the positioning section, thus the
cross section of the form channel is reduced, generally by
some millimeters, to the target external dimension of the
stringer to be placed in this location. At this position the
stringer is then guided in a simple manner and is accurately
positioned. In addition, in the region of the positioning sec-
tions it is also possible to affix, in one example, on the rear,
magnets for fixing the stringers or the like.

[0023] For improved handling of the setup device during
the manufacturing process it is furthermore proposed for the
base structure of the setup device to be installed on a travel-
ling trolley for retraction and extension, on the face end, of the
entire barrel-shaped setup device into a rigid-wall tubular
laminating-bonding device.

[0024] In order to manufacture the fuselage barrel for an
aircraft by means of a device as described above, the follow-
ing method is provided according to one exemplary embodi-
ment:

[0025] a) extending the actuators to form a supporting
surface in the transfer position, which supporting sur-
face corresponds to the initial position;

[0026] D) installing and sealing a vacuum film or foil on
the supporting surface;

[0027] c)bonding prefabricated auxiliary-material webs
into the regions between cavities/depressions of adja-
cent form channels;

[0028] d) placing stringers into the form channels;

[0029] e) moving the actuators back in order to form a
retracted position for spaced-apart positioning of the
overlaid supporting surface within an associated tubular
laminating bonding setup device (LKV);

[0030] f) moving the entire overlaid setup device (ARV)
on the face side into the tubular laminating bonding
setup device (LKV);

[0031] g) extending the actuators to the transfer position
for pressing the overlaid supporting surface onto a cor-
respondingly formed counter-surface of the laminating
bonding setup device (LKV);

[0032] h) undoing the evacuation on the side of the sup-
porting surface, and starting the evacuation on the side of
the laminating bonding setup device (LKV) for transfer-
ring the construct previously applied to the supporting
surface; and

[0033] 1) retracting the actuators to the retracted position
for longitudinally-directed moving apart the setup
device and the laminating-bonding device.

[0034] Finally, itis proposed, in the context of an additional
intermediate step that follows on from putting into place the
stringers in the form channels to put into place end pieces
comprising sealant in the ends of the form channels. In this
way in a simple manner at this location a continuous depres-
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sion is filled in Thus on the face there is again a smooth
surface created for connecting the sealing tape to the lami-
nating-bonding device

[0035] After the build-up of a vacuum for the fuselage
barrel has been prepared in the manner according to the
present disclosure, curing and thus bonding of the outer skin
and stringers can take place in the conventional manner in an
autoclave.

[0036] After curing, the auxiliary materials and the vacuum
film or foil are removed, and the fuselage barrel is taken from
the laminating-bonding device. In one example, immediately
thereafter, the fuselage barrel manufactured in this manner
should be subjected to mechanical processing and quality
control, so that subsequently assembly to form a finished
aircraft fuselage can be carried out.

[0037] A person skilled in the art can gather other charac-
teristics and advantages of the disclosure from the following
description of exemplary embodiments that refers to the
attached drawings, wherein the described exemplary embodi-
ments should not be interpreted in a restrictive sense.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] The various embodiments will hereinafter be
described in conjunction with the following drawing figures,
wherein like numerals denote like elements, and wherein:
[0039] FIG. 1 is a diagrammatic view of a setup device for
manufacturing fuselage barrels in conjunction with a lami-
nating-bonding device,

[0040] FIG. 2 is a cross-sectional detail in the region. A of
the setup device shown in FIG. 1,

[0041] FIG. 3 is a perspective view of an exemplary form
channel with integrated positioning means, and

[0042] FIGS 4A-4H are a diagrammatic sequence of fig-
ures to illustrate the manufacturing method that is carried out
with the setup device according to various embodiments.

DETAILED DESCRIPTION

[0043] The following detailed description is merely exem-
plary in nature and is not intended to limit the present disclo-
sure or the application and uses of the present disclosure.
Furthermore, there is no intention to be bound by any theory
presented in the preceding background or the following
detailed description.

[0044] According to FIG. 1 a setup device (AKV) of a
barrel-shaped design essentially comprises a central base
structure 1 to create a load-bearing rigid substructure from
which in a star-shape several actuators 2 designed as pressure-
means cylinders extend radially outwards. On the distal end
of each actuator 2 one or several form channels 6 (for
example) are attached which jointly form a radially-adjust-
able supporting surface 8 for the positive setup of the fuselage
barrel to be manufactured.

[0045] On the face end the setup device (AKV) can be
retracted and extended in a laminating-bonding device (LKV)
with a closed form ring 3, for which purpose a travelling
trolley (VW) is provided.

[0046] According to FIG. 2, a setup device in detail com-
prises the centrally arranged base structure 1 with the radially
outwards extending actuators 2 which on the side of the base
structure 1 by way of lower joints/elongated holes 5 and
towards the distal end by way of lower joints/elongated holes
4 are connected to the form channels 6 for receiving stringers
(not shown in further detail) of the fuselage barrel. The indi-
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vidual form channels 6 are interconnected by means of flex-
ible/elastic intermediate elements 7 in such a manner that
overall a vacuum-tight closed supporting surface 8 forms. In
this exemplary embodiment the flexible intermediate ele-
ments 7 are designed as elastic bands.

[0047] According to FIG. 3 the form channel 6, which in
this embodiment is made from metal, of the device comprises
vacuum connections 10 by way of which the supporting sur-
face 8 can be evacuated. The groove area of the form channel
6 furthermore comprises a positioning section 11 that reduces
the groove cross section 9, against which positioning section
11 during manufacture a stringer comes to rest in order to
precisely align said form channel 6 within the device

[0048] Inthesequence ofthe following. FIGS. 4A to 4H an
exemplary manufacturing sequence for a fuselage barrel are
illustrated based on the exemplary device described above in
FIG. 1

[0049] According to FIG. 4A, a transfer position of the
device is assumed in that the actuators 4 are extended in the
direction of the arrow. This results in a curved supporting
surface 8 which corresponds to the target position, in which
supporting surface 8 the flexible intermediate elements 7
arranged between the individual form channels 6 are ten-
sioned.

[0050] According to FIG. 4B, the form surface 8 is subse-
quently overlaid with a vacuum film or foil 12 in order to seal
the aforesaid.

[0051] According to FIG. 4C, the supporting surface 8 is
subsequently overlaid with prefabricated auxiliary-material
webs 13 in the region between adjacent form channels 6
[0052] According to FIG. 4D, respectively associated
stringers 14 comprising a carbon-fiber-reinforced plastic are
put into place in the form channels 6 in such a manner that,
depending on the design and manufacturing method, at the
edge they overlap partly or fully or not at all with the auxil-
iary-material webs 13.

[0053] According to FIG. 4E, the actuators 2 are subse-
quently retracted so that the flexible intermediate elements 7
also relax in order to move the supporting surface 8 to a
retracted position.

[0054] According to FIG. 4F, the setup device that is com-
pletely overlaid with a skin and any pressure plates or auxil-
iary materials that may be required, in this retracted position
is on the face fed to the associated laminating-bonding device
15 by way of retraction.

[0055] According to FIG. 4G, the actuators 4 are subse-
quently again extended to a transfer position in order to cause
pressing of the overlaid form surface 8 and thus of the string-
ers against a correspondingly formed counter surface of the
laminating-bonding device 15. After evacuation on the side of
the supporting surface 8 has been relaxed, evacuation on the
opposite counter surface on the side of the laminating-bond-
ing device 15 takes place. As aresult of this the fuselage barrel
16 to be formed by stringers and the auxiliary materials is
pressed against the laminating-bonding device LKV by the
atmospheric pressure and is thus transferred to the laminat-
ing-bonding device 15.

[0056] Inanexemplary last method-related step, illustrated
in FIG. 4H, the actuators 2 are retracted in order to move the
setup device to the retracted position so that the aforesaid can
subsequently again be moved out of the laminating-bonding
device 15.

[0057] The present disclosure is not limited to the two
above-described exemplary embodiments of the setup device
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for manufacturing a fuselage barrel for an aircraft. Instead,
modifications of this are also imaginable, which modifica-
tions are within the scope of protection of the following
claims. For example, it is also possible to use electromotor-
driven linear motors or hydraulic cylinders instead of pneu-
matic actuators. Likewise, the retracted position can also be
caused by other intermediate elements that can alter the sup-
porting surface.

[0058] While at least one exemplary embodiment has been
presented in the foregoing detailed description, it should be
appreciated that a vast number of variations exist. It should
also be appreciated that the exemplary embodiment or exem-
plary embodiments are only examples, and are not intended to
limit the scope, applicability, or configuration of the present
disclosure in any way. Rather, the foregoing detailed descrip-
tion will provide those skilled in the art with a convenient road
map for implementing an exemplary embodiment, it being
understood that various changes may be made in the function
and arrangement of elements described in an exemplary
embodiment without departing from the scope of the present
disclosure as set forth in the appended claims and their legal
equivalents.

1. A setup device for manufacturing a fuselage barrel, made
of a fiber composite material, for an aircraft, comprising:

several stringers arranged so as to be spaced apart from
each other, each of the several stringers including a base
structure to form a load-bearing rigid substructure that is
connected to an outwardly curved supporting surface
that is adjustable by actuators for the positive setup of
the fuselage barrel to be manufactured with the help of a
plurality of form channels for accommodating the
stringers,

wherein the actuators are pressure-means cylinders that
move one or several of the plurality of form channels in
a radial direction, which the plurality of form channels
interconnected longitudinally by means of a flexible
intermediate element for forming a ring-shaped support-
ing surface that is closed in a vacuum-tight manner and
overall adjustable in the radial direction.

2. The setup device of claim 1,

wherein the flexible intermediate element is an elastic
band.

3. The setup device of claim 1,

wherein several of the plurality of rigidly interconnected
form channels are adjustable by way of a shared one of
the actuators.

4. The setup device of claim 1,

wherein each of the plurality of form channels comprises
grooves for guiding a vacuum and comprises vacuum
connections for the supporting surface.

5. The setup device of claim 1,

wherein the groove region of each of the plurality of form
channels comprises several positioning sections that are
arranged so as to be spaced apart from each other, that
reduce the groove region cross section, and that corre-
spond to the target geometry of a respective one of the
stringers to be placed in the groove region.

6. The setup device of claim 1,

wherein the base structure is installed on a travelling trolley
for retraction and extension, on the face end, of'the entire
barrel-shaped setup device into a rigid-wall tubular
laminating-bonding device.
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7. A method for manufacturing a fuselage barrel, made of
a fiber composite material, for an aircraft, with a setup device
including a plurality of form channels, comprising:

a) extending one or more actuators to form a supporting
surface in the transfer position, which supporting sur-
face corresponds to the an initial position,

b) installing and sealing a vacuum film or foil on the sup-
porting surface,

¢) bonding prefabricated auxiliary-material webs into
regions between cavities or depressions of adjacent ones
of the plurality of form channels,

d) placing stringers into the plurality of form channels,

e) moving the actuators back in order to form a refracted
position for spaced-apart positioning of the overlaid
supporting surface within an associated tubular laminat-
ing bonding setup device,

f) moving the entire overlaid setup device on the face side
into the tubular laminating bonding setup device,

g) extending the actuators to the transfer position for press-
ing the overlaid supporting surface onto a correspond-
ingly formed counter-surface of the laminating bonding
device,

h) undoing the evacuation on the side of the supporting
surface, and starting the evacuation on the side of the
laminating bonding device for transferring the construct
previously applied to the supporting surface, and

1) retracting the actuators to the retracted position for mov-
ing apart the setup device and the laminating-bonding
device.

8. The method of claim 7,

wherein following step d) an intermediate step d1) is car-
ried out, according to which end pieces comprising seal-
ant are put into place in the groove ends of the form
channels.

9. The method of claim 7,

wherein following step d) an intermediate step d2) is car-
ried out, according to which a sealant trace is placed
across the region of adjacent groove ends of the form
channels.
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10. The method of claim 7,

wherein following step 1) the fuselage barrel is removed on
the face end from the tubular laminating-bonding
device.

11. A setup device for manufacturing a fuselage barrel,
made of a fiber composite material, for an aircraft, compris-
ing:

a plurality of stringers arranged so as to be spaced apart
from each other, each of the plurality of stringers includ-
ing a base structure to form a load-bearing rigid sub-
structure that is connected to an outwardly curved sup-
porting surface that is adjustable;

a plurality of form channels for accommodating the string-
ers; and

a plurality of actuators coupled to one or more of the
plurality of form channels for adjusting one or more of
the plurality of stringers, the plurality of actuators oper-
able to move one or several of the plurality of form
channels in a radial direction,

wherein the plurality of form channels are interconnected
longitudinally by means of an elastic member for form-
ing a ring-shaped supporting surface that is closed in a
vacuum-tight manner and overall is adjustable in the
radial direction.

12. The setup device of claim 11, wherein several of the
plurality of rigidly interconnected form channels are adjust-
able by way of a shared one of the actuators.

13. The setup device of claim 11, wherein each of the
plurality of form channels comprises grooves for guiding a
vacuum and comprises vacuum connections for the support-
ing surface.

14. The setup device of claim 11, wherein the groove
region of each of the plurality of form channels comprises
several positioning sections that are arranged so as to be
spaced apart from each other, that reduce the groove region
cross section, and that correspond to the target geometry of a
respective one of the stringers to be placed in the groove
region.

15. The setup device of claim 11, wherein the base structure
is installed on a travelling trolley for retraction and extension,
on the face end, of the entire barrel-shaped setup device into
a rigid-wall tubular laminating-bonding device.
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