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DESCRIPTION

Description

FIELD

[0001] The present disclosure relates generally to wind turbines, and more particularly to a
jointed wind turbine rotor blade having a chord-wise extending pin supported via one or more
structural members.

BACKGROUND

[0002] Wind power is considered one of the cleanest, most environmentally friendly energy
sources presently available, and wind turbines have gained increased attention in this regard.
A modem wind turbine typically includes a tower, a generator, a gearbox, a nacelle, and a rotor
having a rotatable hub with one or more rotor blades. The rotor blades capture kinetic energy
of wind using known airfoil principles. The rotor blades transmit the kinetic energy in the form
of rotational energy so as to turn a shaft coupling the rotor blades to a gearbox, or if a gearbox
is not used, directly to the generator. The generator then converts the mechanical energy to
electrical energy that may be deployed to a utility grid.

[0003] The rotor blades generally include a suction side shell and a pressure side shell
typically formed using molding processes that are bonded together at bond lines along the
leading and trailing edges of the blade. Further, the pressure and suction shells are relatively
lightweight and have structural properties (e.g., stiffness, buckling resistance and strength)
which are not configured to withstand the bending moments and other loads exerted on the
rotor blade during operation. Thus, to increase the stiffness, buckling resistance and strength
of the rotor blade, the body shell is typically reinforced using one or more structural
components (e.g. opposing spar caps with a shear web configured therebetween) that engage
the inner pressure and suction side surfaces of the shell halves. The spar caps and/or shear
web may be constructed of various materials, including but not limited to glass fiber laminate
composites and/or carbon fiber laminate composites.

[0004] As wind turbines continue to increase in size, the rotor blades also increase in size.
Thus, larger rotor blades may be constructed in segments that can be assembled on site via
one or more pin joints. For example, certain jointed rotor blades may include a first blade
segment having a beam structure that is received within a receiving section of a second blade
segment that is further secured together via one or more span-wise and/or chord-wise
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extending pins that transfer the blade bending moment from one segment to the other. Thus,
the pin joints are configured to allow the blade tip to flex to withstand some of this load.

[0005] The bending moment, however, results in pin deflection at the ends thereof and an
opposite deflection at the center. This deflection causes problems in the pin joint supports due
to the rotational deflection that induces bending stresses in the supports and peaking of crush
stresses in the supports and any bushings that may be used. Examples of prior art solutions
are available in documents US 2018/340510 A1, WO 2010/023299 A2, US 2018/274521 A1,
US 2011/091326 A1 and US 2011/158788 A1.

[0006] Thus, the present disclosure is directed to an improved wind turbine jointed rotor blade
having at least one chord-wise extending pin supported via one or more structural members
that addresses the aforementioned issues.

BRIEF DESCRIPTION

[0007] Aspects and advantages of the invention will be set forth in part in the following
description, or may be obvious from the description, or may be learned through practice of the
invention.

[0008] In one aspect, the present disclosure is directed to a rotor blade for a wind turbine. The
rotor blade includes a first blade segment and a second blade segment extending in opposite
directions from a chord-wise joint. Each of the first and second blade segments includes at
least one shell member defining an airfoil surface and an internal support structure. The
internal support structure of the first blade segment includes a beam structure extending
lengthwise, whereas the internal support structure of the second blade segment includes a
receiving section that receives the beam structure of the first blade segment. Further, the rotor
blade includes at least one chord-wise extending pin positioned through the beam structure
and the receiving section at the chord-wise joint so as to secure the first and second blade
segments together. Moreover, the rotor blade includes at least one additional support member
that receives at least a portion of the chord-wise extending pin so as to reduce a chord-wise
bending deflection of the chord-wise extending pin at the chord-wise joint.

[0009] In one embodiment, at least one beam structure of the first blade segment is hollow
and the additional support member includes at least one web member. In such embodiment,
the chord-wise extending pin extends through the web member and the web member is
arranged within the hollow beam structure. In further embodiments, the web member(s) may
be integral with the beam structure.

[0010] In several embodiments, the chord-wise extending pin(s) may include a first chord-wise
extending pin and a second chord-wise extending pin. In such embodiments, the first chord-
wise extending pin and the second chord-wise extending pin may be arranged in an end-to-
end configuration. In further embodiments, ends of the first chord-wise extending pin and the
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second chord-wise extending pin may abut against each other within the web member(s).

[0011] In particular embodiments, the web member(s) may include a first web member and a
second web member. In such embodiments, ends of the first chord-wise extending pin and the
second chord-wise extending pin may abut against each other between the first and second
web members.

[0012] In additional embodiments, the first chord-wise extending pin and the second chord-
wise extending pin may be spaced apart. In such embodiments, the first chord-wise extending
pin may extend through a first side of the beam structure and the second chord-wise extending
pin may extend through an opposing, second side of the beam structure, with the first and
second web members arranged outside of the hollow beam structure.

[0013] In further embodiments, the additional support member may be at least one tube
positioned within the hollow beam structure. In such embodiments, the chord-wise extending
pin may extend through the tube(s). In alternative embodiments, the additional support
member(s) may be at least one filler material that fills the hollow beam structure. In such
embodiments, the chord-wise extending pin may extend through the filler material(s).

[0014] In another aspect, the present disclosure is directed to a method of securing blade
segments of a rotor blade of a wind turbine together. The method includes providing a first
blade segment having a beam structure that extends lengthwise in a generally span-wise
direction. The method also includes providing a second blade segment having a receiving
section that extends lengthwise in the generally span-wise direction. Further, the method
includes inserting the beam structure of the first blade segment into the receiving section of the
second blade segment such that the first and second blade segments extend in opposite
directions from a chord-wise joint. As such, the method includes inserting at least one chord-
wise extending pin through the beam structure and the receiving section at the chord-wise joint
so as to join the first and second blade segments together and through at least one additional
support member so as to reduce a chord-wise bending deflection of the chord-wise extending
pin at the chord-wise joint.

[0015] In one embodiment, the method may include forming the beam structure of the first
blade segment such that the additional support member(s) is integral therewith. In another
embodiment, the additional support member(s) may include one or more web members, one
or more tubes, and/or a filler material.

[0016] In further embodiments, the method may include arranging the additional support
member(s) within the beam structure. Alternatively, the method may include arranging the
additional support member(s) outside of the beam structure. It should be further understood
that the method may include any of the additional features and/or steps described herein.

[0017] These and other features, aspects and advantages of the present invention will become
better understood with reference to the following description and appended claims. The



DK/EP 3894691 T3

accompanying drawings, which are incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and, together with the description, serve to explain the
principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] A full and enabling disclosure of the present invention, including the best mode thereof,
directed to one of ordinary skill in the art, is set forth in the specification, which makes
reference to the appended figures, in which:

FIG. 1 illustrates a perspective view of one embodiment of a wind turbine according to the
present disclosure;

FIG. 2 illustrates a plan view of one embodiment of a rotor blade having a first blade segment
and a second blade segment according to the present disclosure;

FIG. 3 illustrates a perspective view of a section of one embodiment of the first blade segment
according to the present disclosure;

FIG. 4 illustrates a perspective view of one embodiment of a section of the second blade
segment at the chord-wise joint according to the present disclosure;

FIG. 5 illustrates an assembly of one embodiment of the rotor blade of the wind turbine having
the first blade segment joined with the second blade segment according to the present
disclosure;

FIG. 6 illustrates an exploded perspective view of one embodiment of the multiple supporting
structures of the assembly of the rotor blade of the wind turbine according to the present
disclosure;

FIG. 7 illustrates a cross-sectional view of the chord-wise joint of FIG. 5 along section line 7-7,
particularly illustrating a chord-wise extending pin extending through an additional web
member;

FIG. 8 illustrates a cross-sectional view of another embodiment of the chord-wise joint
according to the present disclosure, particularly illustrating first and second chord-wise
extending pins extending through an additional web member;

FIG. 9 illustrates a cross-sectional view of yet another embodiment of the chord-wise joint
according to the present disclosure, particularly illustrating first and second chord-wise
extending pins extending through two additional web members within the beam structure of the
first blade segment;

FIG. 10 illustrates a cross-sectional view of still another embodiment of the chord-wise joint
according to the present disclosure, particularly illustrating first and second chord-wise
extending pins extending through two web members outside of the beam structure of the first
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blade segment;

FIG. 11 illustrates a cross-sectional view of another embodiment of the chord-wise joint
according to the present disclosure, particularly illustrating a chord-wise extending pin
extending through a tube at the chord-wise joint;

FIG. 12 illustrates a cross-sectional view of yet another embodiment of the chord-wise joint
according to the present disclosure, particularly illustrating a chord-wise extending pin
extending through a filler material at the chord-wise joint; and

FIG. 13 illustrates a flow chart of one embodiment of a method of securing blade segments of
a rotor blade of a wind turbine together according to the present disclosure.

DETAILED DESCRIPTION

[0019] Reference now will be made in detail to embodiments of the invention, one or more
examples of which are illustrated in the drawings. Each example is provided by way of
explanation of the invention, not limitation of the invention. In fact, it will be apparent to those
skilled in the art that various modifications and variations can be made in the present invention
without departing from the scope of the invention which is defined by the appended claims.

[0020] Referring now to the drawings, FIG. 1 illustrates a perspective view of one embodiment
of a wind turbine 10 according to the present invention. In the illustrated embodiment, the wind
turbine 10 is a horizontal-axis wind turbine. Alternatively, the wind turbine 10 may be a vertical-
axis wind turbine. In addition, as shown, the wind turbine 10 may include a tower 12 that
extends from a support surface 14, a nacelle 16 mounted on the tower 12, a generator 18
positioned within the nacelle 16, a gearbox 20 coupled to the generator 18, and a rotor 22 that
is rotationally coupled to the gearbox 20 with a rotor shaft 24. Further, as shown, the rotor 22
includes a rotatable hub 26 and at least one rotor blade 28 coupled to and extending outward
from the rotatable hub 26. As shown, the rotor blade 28 includes a blade tip 17 and a blade
root 19.

[0021] Referring now to FIG. 2, a plan view of one of the rotor blades 28 of FIG. 1 is illustrated.
As shown, the rotor blade 28 may include a first blade segment 30 and a second blade
segment 32. Further, as shown, the first blade segment 30 and the second blade segment 32
may each extend in opposite directions from a chord-wise joint 34. In addition, as shown, each
of the blade segments 30, 32 may include a pressure side shell member and a suction side
shell member. The first blade segment 30 and the second blade segment 32 are connected by
at least an internal support structure 36 extending into both blade segments 30, 32 to facilitate
joining of the blade segments 30, 32. The arrow 38 shows that the segmented rotor blade 28
in the illustrated example includes two blade segments 30, 32 and that these blade segments
30, 32 are joined by inserting the internal support structure 36 into the second blade segment
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32. In addition, as shown, the second blade segment includes multiple spar structures 66 (also
referred to herein as spar caps) that extend lengthwise for connecting with a blade root section
35 of the rotor blade 28 (which is shown in more detail in FIG. 7) and with the beam structure
40 of the first blade segment 30 (which is shown in more detail in FIG. 5).

[0022] Referring now to FIG. 3, a perspective view of a section of the first blade segment 30
according to the present disclosure is illustrated. As shown, the first blade segment 30 includes
a beam structure 40 that forms a portion of the internal support structure 36 and extends
lengthwise for structurally connecting with the second blade segment 32. Further, as shown,
the beam structure 40 forms a part of the first blade segment 30 having an extension
protruding from a spar section 42, thereby forming an extending spar section. The beam
structure 40 includes a shear web 44 connected with a suction side spar cap 46 and a
pressure side spar cap 48.

[0023] Moreover, as shown, the first blade segment 30 may include one or more first pin joints
at a first end 54 of the beam structure 40. In one embodiment, the pin joint may include a pin
that is in a tight interference fit with a bushing. More specifically, as shown, the pin joint(s) may
include one pin tube 52 located on the beam structure 40. Thus, as shown, the pin tube 52
may be oriented in a span-wise direction. Further, the first blade segment 30 may also include
a pin joint slot 50 located on the beam structure 40 at the chord-wise joint 34. Moreover, as
shown, the pin joint slot 50 may be oriented in a chord-wise direction.

[0024] Referring now to FIG. 4, a perspective view of a section of the second blade segment
32 at the chord-wise joint 34 according to the present disclosure is illustrated. As shown, the
second blade segment 32 includes a receiving section 60 extending lengthwise within the
second blade segment 32 for receiving the beam structure 40 of the first blade segment 30.
Further, as shown, the receiving section 60 may include the spar structures 66 that extend
lengthwise for connecting with the beam structure 40 of the first blade segment 30.

[0025] Referring now to FIG. 5, an assembly 70 of the rotor blade 28 having the first blade
segment 30 joined with the second blade segment 32 according to the present disclosure is
illustrated. As shown, the assembly 70 illustrates multiple supporting structures beneath outer
shell members of the rotor blade 28 having the first blade segment 30 joined with the second
blade segment 32. Further, as shown, the receiving section 60 includes the multiple spar
structures 66 extending lengthwise and supports the beam structure 40. The receiving section
60 also includes a rectangular fastening element 72 that connects with the pin tube 52 of the
beam structure 40 in the span-wise direction. Further, the first and the second blade segments
30, 32 may also include chord-wise members 74, 76 respectively at the chord-wise joint 34. In
another embodiment, each of the spar structures 66, the rectangular fastening element 72,
and the chord-wise members 74, 76 may be constructed of glass reinforced fibers.

[0026] Referring now to FIG. 6, an exploded perspective view of the multiple supporting
structures of the assembly 70 towards the receiving section 60 of the rotor blade 28 is
illustrated. As shown, the pair of spar structures 66 is configured to receive the beam structure



DK/EP 3894691 T3

40 and may include pin joint slots 82, 84 that are aligned with the pin joint slot 50 of the beam
structure 40 through which a chord-wise extending 62 may be inserted. Further, as shown, the
chord-wise extending 62 may be configured to remain in a tight interference fit within the
aligning pin joint slots 82, 50, 84 such that spar structures 66 and the beam structure 40 are
joined together during assembly. Further, FIG. 6 also illustrates the rectangular fastening
element 72 that includes a pin joint slot 86 configured for receiving the pin tube 52 of the beam
structure 40. As such, the pin tube 52 is configured to form a tight interference fit pined joint.
Further, the pair of spar structures 66 may be joined together at one end 88 using any suitable
adhesive material or an elastomeric seal.

[0027] Referring to FIGS. 7-12, various cross-sectional views of the chord-wise joint 34
according to the present disclosure are illustrated. More particularly, FIG. 7 illustrates a cross-
sectional view of the chord-wise joint 34 of FIG. 5 along section line 7-7 is illustrated. Thus, as
shown, the chord-wise extending pin 62 is positioned through the chord-wise joint 34 so as to
secure the internal support structures (i.e. the beam structure 40 and the receiving section 60)
of the first and second blade segments 30, 32 together. Further, as shown generally in FIGS.
7-12, the rotor blade 28 includes at least one additional support member 64 that receives at
least a portion of the chord-wise extending pin 62 so as to reduce a chord-wise bending
deflection of the chord-wise extending pin at the chord-wise joint 34.

[0028] More particularly, as shown, the beam structure 40 of the first blade segment 30 may
be hollow. Thus, as shown in FIGS. 7-10, the additional support member(s) 64 may be a web
member 68. In such embodiments, the chord-wise extending pin(s) may extend through the
web member(s). In addition, as shown in FIGS. 7-9, the web member(s) 68 may be arranged
within the hollow beam structure 40. In such embodiments, as shown, the web member(s) 68
may be integral with the beam structure 40. Alternatively, as shown in FIG. 10, the web
member(s) 68 may be arranged outside of the beam structure 40. Thus, in such embodiments,
the web member(s) 68 may be separate from the beam structure 40.

[0029] In several embodiments, as shown particularly in FIGS. 8 and 9, the chord-wise
extending pin(s) 62 may include a first chord-wise extending pin 78 and a second chord-wise
extending pin 80. In such embodiments, as shown, the first chord-wise extending pin 78 and
the second chord-wise extending pin 80 may be arranged in an end-to-end configuration. In
further embodiments, as shown in FIG. 8, ends 90, 92 of the first chord-wise extending pin 78
and the second chord-wise extending pin 80 may abut against each other within the web
member(s) 68.

[0030] In alternative embodiments, as shown in FIG. 9, the web member(s) 68 may include a
first web member 94 and a second web member 96. In such embodiments, as shown in FIG.
9, the ends 90, 92 of the first chord-wise extending pin 78 and the second chord-wise
extending pin 80 may abut against each other between the first and second web members 94,
96.

[0031] Referring now to FIG. 10, the first chord-wise extending pin 78 and the second chord-
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wise extending pin 80 may be spaced apart from each other. In such embodiments, as shown,
the first chord-wise extending pin 78 may extend through a first side 56 of the beam structure
40, whereas the second chord-wise extending pin 80 may extend through an opposing, second
side 58 of the beam structure 40. In addition, as shown, the web members 68 may be
arranged outside of the beam structure 40.

[0032] Referring now to FIG. 11, in further embodiments, the additional support member 64
may also be at least one tube 95 positioned within the hollow beam structure 40. In such
embodiments, as shown, the chord-wise extending pin 62 may extend through the tube(s) 95.
In alternative embodiments, as shown in FIG. 12, the additional support member(s) 64 may be
at least one filler material 98 that fills the hollow beam structure 40. In addition, as shown, the
chord-wise extending pin 62 may extend through the filler material(s) 98. In such
embodiments, the filler material(s) 98 may correspond to foam, wood (e.g. balsa wood), or
similar.

[0033] Referring now to FIG. 12, a flow chart 100 of one embodiment of a method of securing
blade segments of a rotor blade of a wind turbine together according to the present disclosure
is illustrated. In general, the method 100 will be described herein with reference to the wind
turbine 10 and the rotor blade 28 shown in FIGS. 1-12. However, it should be appreciated that
the disclosed method 100 may be implemented with rotor blades having any other suitable
configurations. In addition, although FIG. 12 depicts steps performed in a particular order for
purposes of illustration and discussion, the methods discussed herein are not limited to any
particular order or arrangement. One skilled in the art, using the disclosures provided herein,
will appreciate that various steps of the methods disclosed herein can be omitted, rearranged,
combined, and/or adapted in various ways without deviating from the scope of the present
disclosure.

[0034] As shown at (102), the method 100 may include providing the first blade segment 30
having the beam structure 40 that extends lengthwise in a generally span-wise direction. As
shown at (104), the method 100 may include providing the second blade segment 32 having
the receiving section 60 that extends lengthwise in the generally span-wise direction. As shown
at (106), the method 100 may include inserting the beam structure 40 of the first blade
segment 30 into the receiving section 60 of the second blade segment 32 such that the first
and second blade segments 30, 32 extend in opposite directions from the chord-wise joint 34.
As shown at (108), the method 100 may include inserting at least one chord-wise extending pin
62 through the beam structure 40 and the receiving section 60 at the chord-wise joint 34 so as
to join the first and second blade segments 30, 32 together and through at least one additional
support member 64 so as to reduce a chord-wise bending deflection of the chord-wise
extending pin at the chord-wise joint 34.

[0035] In one embodiment, the method 100 may include forming the beam structure 40 of the
first blade segment 30 such that the additional support member(s) 64 is integral therewith. In
another embodiment, as mentioned, the additional support member(s) 64 may include one or
more web members 68, one or more tubes 95, and/or a filler material 98.
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[0036] In further embodiments, the method 100 may include arranging the additional support
member(s) 64 within the beam structure 40. Alternatively, the method 100 may include
arranging the additional support member(s) 64 outside of the beam structure 40.

[0037] While only certain features of the invention have been illustrated and described herein,
many modifications and changes will occur to those skilled in the art. It is, therefore, to be
understood that the appended claims are intended to cover all such modifications and changes
as fall within the scope of the invention which is defined by the appended claims.

[0038] This written description uses examples to disclose the invention, including the best
mode, and also to enable any person skilled in the art to practice the invention, including
making and using any devices or systems and performing any incorporated methods. The
patentable scope of the invention is defined by the appended claims.

REFERENCES CITED IN THE DESCRIPTION

Cited references

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o USZO18340510A1 [GGRET
o WOZG100232904A2 [0065T
o USZQI8274521A1 10805]
o US2011001328°1 [GGO5]
o USZO11158788A1 [GG0E]




10

15

20

25

DK/EP 3894691 T3

KRAV

1. Rotorvinge (28) til en vindmglle (10), omfattende:

et farste vingesegment (30) og et andet vingesegment (32), der strackker sig i
modsatte retninger fra en kordemaessig samling, hvor hvert af det fgrste og andet
vingesegment omfatter mindst ét skalelement, der definerer en vingeprofiloverflade

0g en indvendig stottestruktur (36),

den indvendige stattestruktur af det farste vingesegment omfatter en bjaelkestruktur
(40), der straekker sig i leengderetningen, den indvendige stattestruktur af det andet

vingesegment omfatter en modtagende sektion (60),

den modtagende sektion modtager bjaelkestrukturen af det farste vingesegment, hvor

den mindst ene bjeelkestruktur er hul;

mindst én kordevist udstreekkende stift placeret gennem bjeelkestrukturen og
modtagesektionen ved den kordevise samling for at fastggre det farste og det andet

vingesegment sammen; og,

mindst et yderligere stgtteelement, der modtager mindst en del af den kordevist
udstreekkende stift for at reducere en kordevis bgjningsafbgjning af den kordevist
udstraekkende stift ved den kordevise samling, kendetegnet ved at det mindst ene

yderligere stgtteelement omfatter mindst et baneelement (68),

den i det mindste en kordevist udstrackkende stift streekker sig gennem det mindst
ene baneelement, og det mindst ene baneelement er anbragt inden i den hule

bjaelkestruktur.

2. Rotorblad ifslge et hvilket som helst af de foregdende krav, hvor det mindst ene

baneelement er integreret med bjaelkestrukturen.

3. Rotorblad ifglge et hvilket som helst af de foregdende krav, hvor den mindst ene kordevist
udstreekkende stift omfatter en fgrste kordevist udstraekkende stift og en anden kordevist
udstreekkende stift.

4. Rotorblad ifglge krav 3, hvor den fgrste kordevist udstraekkende stift og den anden kordevist

udstraekkende stift er anbragt i en ende-til-ende konfiguration.
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Rotorblad ifglge et hvilket som helst af de foregdende krav, hvor enderne af den fgrste
kordevist udstraekkende stift og den anden kordevist udstraekkende stift ligger op mod

hinanden inden i det mindst ene baneelement.

Rotorblad ifglge et hvilket som helst af de foregdende krav, hvor det mindst ene

baneelement omfatter et fgrste baneelement og et andet baneelement.

Rotorblad ifglge et hvilket som helst af de foregdende krav, hvor enderne af den fgrste
kordevist udstraekkende stift og den anden kordevist udstraekkende stift ligger op mod

hinanden mellem det fgrste og det andet baneelement.

Rotorblad ifglge et hvilket som helst af de foregdende krav, hvor den fgrste kordevist
udstreekkende stift og den anden kordevist udstraekkende stift er adskilt fra hinanden, den
fgrste kordevist udstraekkende stift streekker sig gennem en fgrste side af bjeelkestrukturen,
den anden kordevist udstraekkende stift straekker sig gennem en modstdende, anden side
af bjeelkestrukturen, det fgrste og andet baneelement er anbragt uden for den hule

bjeelkestruktur.

Rotorblad ifglge et hvilket som helst af de foregdende krav, hvor det mindst ene yderligere
statteelement yderligere omfatter mindst et rgr, der er placeret inden i den hule
bjeelkestruktur, hvor den mindst ene kordevist udstrackkende stift strackker sig gennem det

mindst ene rgr.

Rotorblad ifglge et hvilket som helst af de foregdende krav, hvor det mindst ene yderligere
stotteelement yderligere omfatter mindst ét fyldmateriale, der fylder den hule
bjeelkestruktur, idet den mindst ene kordevist udstraekkende stift strackker sig gennem det

mindst ene fyldmateriale.

En fremgangsmaéde til at fastggre vingesegmenter af en rotorvinge pé en vindmglle sammen,

hvilken fremgangsmade omfatter:

tilvejebringelse af et farste vingesegment med en bjeelkestruktur, der straekker sig i
leengderetningen i en generelt spaendviddemaessig retning, hvor den mindst ene
bjaelkestruktur er hul;

tilvejebringelse af et andet vingesegment med en modtagesektion, der straekker sig i

leengderetningen i den generelt spandviddemaessige retning;

indfgring af bjaelkestrukturen af det farste vingesegment i modtagesektionen af det
andet vingesegment, sdledes at det forste og andet vingesegment straekker sig i

modsatte retninger fra en kordemaessig samling; og,
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indfgring af mindst en kordevist udstraekkende stift gennem bjeelkestrukturen og
modtagesektionen ved den kordevise samling for at forbinde det farste og andet
vingesegment sammen og gennem mindst et yderligere stgtteelement for at reducere
en kordevis bgjningsafbgjning af den kordevist udstraekkende stift ved den kordevise
5 samling, hvori det mindst ene vyderligere stgtteelement omfatter mindst et
baneelement, den mindst ene kordevist udstreekkende stift straekker sig gennem det
mindst ene baneelement, hvor det i det mindste ene baneelement er anbragt inden i

den hule bjeelkestruktur.

12.Fremgangsmade ifglge krav 11, yderligere omfattende at danne bjaelkestrukturen af det
10 farste vingesegment, sdledes at det mindst ene yderligere stgtteelement er integreret

dermed.
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100 \

PROVIDE A FIRST BLADE SEGMENT HAVING A BEAM STRUCTURE THAT ’S‘ 102
EXTENDS LENGTHWISE IN A GENERALLY SPAN-WISE DIRECTION

|

PROVIDE A SECOND BLADE SEGMENT HAVING A RECEIVING SECTON j’ 104
THAT EXTENDS LENGTHWISE IN THE GENERALLY SPAN-WISE DIRECTION

Y

INSERT THE BEAM STRUCTURE OF THE FIRST BLADE SEGMENT INTO 106
THE RECEIVING SECTION OF THE SECOND BLADE SEGMENT SUCH THAT j—
THE FIRST AND SECOND BLADE SEGMENTS EXTEND IN OPPOSITE
DIRECTIONS FROM A CHORD-WISE JOINT

Y

INSERT AT LEAST ONE CHORD-WISE EXTENDING PIN THROUGH THE 108
BEAM STRUCTURE AND THE RECEIVING SECTION AT THE CHORD-WISE j_
JOINT SO AS TO JOIN THE FIRST AND SECOND BLADE SEGMENTS
TOGETHER AND THROUGH AT LEAST ONE ADDITIONAL SUPPORT
MEMBER SO AS TO REDUCE A CHORD-WISE BENDING DEFLECTION
OF THE CHORD-WISE EXTENDING PIN AT THE CHORD-WISE JOINT

FlG. 13
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