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1.0 INTRODUCTION AND SUMMARY

1,1 INTRODUCTION

This document is Part B, Component Derign, of
the Airframe Design Report and one of a . .ries
of documents under Volume II, Technical/Air-
plane, called for by the FAA Request for Propo-
sal for Phase III of the Supersonic Transport
Development Program, The Airframe Design
Report is published in five parts:

Part A, Weight and Balance
(V2-B2707-6-1)

Part B, Component Design
(V2-B2707-6-2)

. Part C, Design Criteria, Loads, Aerody-
/ namic Heating, Flutter
(V2-B2707-T)

Part D, Material and Processes
(V2-B2707-8)

Part E, Structural Tests
(V2-B2707-9)

This book describes the production version of
the B-2707. Minimal differences wili exist be~
tween the production and prototype airplanes be-
cause of availability of materials, processes,
and facilities.

a general discussionkof the

g\ i n\((u(\ 1Y
Section 3. 0 conthigg,a complete descriptionyof
structural design features of the wing, fuselage,
empennage, control surfaces, and landing gear,

Section 2.0 co
structural design,

including drawings of all major assemblies,
Figure 1-1 is a = drawing of the B-27(K,

[ ]
Section 4,0 co & preliminary stress analy-

\

sis ing methods of analysis, stress levels,
membdr sizes, allowable stresses, and analysis

and degcription of fail-safe designs, An analy-
sis of/structure designed by sonic or high-tem-

perature effects is included, — e
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fatigue criteria and environment, analysis pro-
cedure, fatigue damage summaries, fatigue an-
alysis results, and 1-g stress levels.

1.2 SUMMARY

The structural arrangement of the B-2707, as
shown inFig, 1 2, with its variable sweep wing
and integrated ta.l, has the following outstanding
structural features:

e Excellent slow-speed characteristics are
achieved by continuous full-span, leading-
edge and trailing-edge, high-lift wing devices
uninterrupted by engine inlets or exhausts,

e A deep wing is possible as a result of the
fully integrated wing and horizontal tail,
along with attendant advantages of maximum
space for systems and fuel containment and
a more efficient primary structure, Space
within the trailing edge permits a more effi-
cient flap svstem,

e  The integrated wing-tail airfoil allows a
deeper lower-fuselage lobe with decreased
structural weight, increased stiffness, and
more space for fuel, cargo, and landing gear
stowage,

e The design of the aft-retracting landing gear
allows continuity of the side fuselage struc-
ture,

e  The double-pivoting fuselage nose provides
forward and side vision superior to present
commercial jet transports.

Afi engine location eliminates exposure of
the fuselage and tail surface to high temper-
atures from engine exhausts and minimizes
exposure of structure to high-sonic levels,

e The integrated wing planform allows a fixed
horizontal tail,

- V2-B2707-6-2




®  The four-post landing gear allows unit
gear loads to be reduced tc'a value con-
sistent with commercial subsonic jets.
Compatibility with existing airport pave-
ment is therefore ensured.

® A high degree of landing safety is ensured
because the airplane can be landed at design
sink rates with one or both front main gears
retracted, and at a reduced sink rate with
both rear gears retracted,

¢  The extended forebody design provides a
forward ground-contact surface in the event
of a nose-gear-up landing,

®  The long stroke on the aft gear provides
soft-landing characteristics and reduces

dynamic loads,

Titanium 6Al-4V is used extensively throughout
the airframe structure, Its selection evolved
from company studies begun before 1958 of
materials for supersonic flight, Titanium
6Al-4V has the following advantages:

® It is the most thoroughly proved of all ti-
tanium alloys,

® It has high fracture toughness at high-
strength levels for all operational environ-
ments, permitting a structural design with
good fail-safe characteristics,

¢  Optional heat treatments provide maximum
strength-to-weight ratios for each applica-
tion,

®  Waeldability is excellent,

Improved high-strength steels are used in cer-
tain moderate temperature areas having ex-
tremely high loads and are of the same heat-
treat levels as used on present Boeing commer-
cial transports,

Skin stringer construction is used throughout all
primary structure; this construction has the
following advantages:

® Highest strength-weight compression effi-
ciency in heavy- and medium-load applica-
tions,

®  Proved construction from the standpoint of
reliability and ease of manufacture,

® Structure that is easily inspected and re-
paired,

®  Durable structure resistant to damage.

Bonded, metal-face honeycomb panels, with high-
temperature adhesives, are used extensively for
light-gage secondary structure. This application
is an extension of technology being used on com-
mercial and military airplanes. The following
advantages are obtained:

® Lowest weight construction for lower-load
applications.

® Best known resistance to lightning-strike
penetration. This quality provides much
greater safety than minimal gage skins used
as fuel tank coverings., Lightning-strike
resistance in fuel compartments, where
honeycomb construction is not used, is pro-
vided by the thick skins required for
strength considerations,

e  Superior sonic-resistant qualities.

e Excellent acrodynamic smoothness under
operational environment,

e Inherent thermal insulation qualities. This
minimizes weight of fuel compartment
walis by elimination of insulation,

V2-B2707-6-2
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Figure 1-2. Airplane Structure Arrangement
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2.0 STRUCTURAL DESIGN

2.1 STRUCTURAL DESIGN APPROACH
Comprehensive design development and study
programs were conducted during Phase II-C
along with structural and material testing to
establish an optimum structural design. The
objective of these studies was to refine the
structural features of the configuration such
as the wing-pivot area, wing-stabilizer inter-
connects, movable nose, and landing gear and
combine them into a safe, economical, struc-
tural design tnat will meet or exceed the en-
vironmental and operational requirements. The
results of these studies constitute the proposed
structural design and are detailed in this book.

The company's experience in commercial trans-
port design greatly facilitated obtaining the
best structural configuration for all regimes of
flight and airline operation. Design personnel
on the B-2707 Program held key positions on
previous commercial programs. Coordination
was maintained with company commercial
programs such as the 707 and 727 programs

and also with customer airlines to keep abreast
of current operational experience. In areas
such as the wing-pivot where operational experi-
ence is limited, extensive test programs, struc-
tural analysis, and design studies were initiated.

Inasmuch as maintenance costs are among the
highest recurring expenses in all airline opera-
tions, maintainability is a primary structural de-
sign parameter. Design features are constantly
monitored to ensure provisions for inspection,
servicing, repuir, adjustment, and removal and
replacement.

Mockups have been used in the development of the
structural configuration of the B-2707 to optimize
space with regard to structural and systems re-
quirements. Mockups have been used extensively
to establish crew vision requirements for design
of the movable-nose section; mockups will also
be used to effectively manage structural and sys-
tem interfaces throughout Phase III.

2.2 AIRFRAME DESIGN, GENERAL

Skin and stringer construction is used in struc-
tural boxes of both the wing and tail and the
semimonocoque fuselage shell. This construc-
tion is a logical extension of design concepts of
subsonic commercial transports and is com-
patible with inspection and repair methods used
on present subsonic jets. Titanium 6A1-4V has
been selected as the primary structural material;
this selection is discussed in Part D, Materials
and Processes (V2-B2707-8), of the Airframe
Design Report.

Thin gage titanium 6Al-4V sine wave webs are
used extensively throughout the wing and tail in
rib construction and in the fuselage fioor beams.
The webs are welded to flange material produc-
ing a lightweight, shear-resistant, economical
structure. These webs, when used in fuel com-
partments, provide effective resistance to fuel
slosh.

Lightweight honeycomb construction is used in
secondary structural applications such as flaps,
slats, spoilers, elevons, wing strake, rudder,
elevators, doors, panels, and leading edges of
the horizontal and vertical tail. Figure 2-1 il-
lustrates the uses of honeycomb. Hc.reycomb is
the most efficient means of meeting the requir-
ments of aerodynamic smoothness, panel load-
ing, and thermal insulation. It also permits
greater spacing of supporting structure, with
more uninterrupted space for systems and fuel
storage, and improved airflow around aerody-
namic surfaces. It has superior resistance to
lightning strikes andis an excellent thermal insu-
lator for fuel tanks, eliminating the use of ad-
ditional insulating materials.

Honeycomb's proved quality of being highly fa-
tigue-resistant makes it ideal for structural
surfaces located in areas of high sonic levels,
such as control surfaces in the vicinity of the
engine exhaust, When used as external panels,
it is also highly reasistant to aerodynamic flutter,

V2-B2707-6-2
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Figure 2-1. Honeycomb Usage
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Honeycomb construction consists of titanium
faces with glass-reinforced fabric core bonded
with high-temperature-resistant polyimide ad-
hesives. Face sheets vary in thickness to suit
load requirements, with 0,006 in. as the mini-
mum gage. A wide-overlap edge design with in-
creased edge thickness prevents moisture pene-
tration, The honeycomb core is a nonperforated
type that prevents venting of the entire panel
cavity and moisture accumulation.

2.3 FATIGUE AND FAIL-SAFE

The design objective is a fatigue life of 50,000
hours with minimum maintenance. This objective
is achieved by careful consideration of the fol-
lowing:

® Material selection
e  Operating stress levels

e  Design details, including all joints and
attachments

e  Corrosion prevention including material
compatibility

e  Past airplane service-life experience

Comprehensive testing completed and scheduled
in support of develepment and selection of vari-
ous fatigue-resistant designs are discussed in
Part E, Structural Tests, V2-B2707-9; and Part
D, Materials and Processes (V2-B2707-8) of the
Airframe Design Report.

In addition to fatigue resistance, Boeing criteria
require fail-safety in the design of basic struc-
ture. It is obtained through the use of load paths
such as the following:

e  Wing and tail multistiffener multiple panels
for primary structure

e Numerous fusclage longitudinal stringers
designed with fail-safe straps attached to
the skin

e  Wing-pivot dual lug structure

Where fail-safe criteria are not feasible, safe-
life criteria arc applied.

2.4 STRUCTURAL ACCESS

Nonstructural access provisions arce used for
structural and system inspection, service, and
repairs (see Fig. 2-2), Easily visible markings
on all doors and openings are provided, with
maximum usc of the Air Transport Association
indexing system. For cach mechanically at-
tached removable panel, identical bolts arc used
for each fastener diameter.

2.5 ENGINEERING-MAINUFACTURING
COORDINATED DOLLAR SIGN SURFACES

Engineering and Manufacturing will agree on key
tooling index surfaces early in the design stage.
The surfaces and pertinent tooling information

will be published jointly by Engineering and Oper-
ations in a pictorial document. Tooling will be
fabricated by indexing the tool faces to these sur-
faces which are designated dollar sign ($) surfaces.

The design will provide for changes in structural
member sizes or thickness caused by airplane
growth or other changes with no effect on dollar
sigr surfaces, This results in minimum tooling
changes and minimum program costs. A similar
practice is used on company subsonic jets,

A description of the dollar sign tooling philosophy
and selected typical surfaces for the Model B-2707
is shown in the Manufacturing Program,
V3-B2707-9,
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3.0 DESIGN DESCRIPTION

3.1 \WWING CONSTRUCTION

The wing definition is shown in Fig. 3-1. The
wing is pivoted at approximately 29 percent of the
wing semispan (wings aft). The wing and stabi-
lizer are an integrated design such that in the

aft position the wing and stabilizer form a single,
large, airfoil section for the major portion of the
wing. The elevon and outboard section of the
wing (aileron area) form separate surfaces.

This design results in much greater depth of
structure for both the wing and stabilizer than is
possible with nonintegrated wing-stabilizer

design.

In the high-speed cruise configuration, the wings
are swept aft to an angle ot 72 degrees measured
at the wing leading edge. In the subsonic speed
configuration, the wings are swept forward to
leading edge angles as low as 30 degrees. As the
wing is swept forward from the aft position, the
flaps move rearward providing a smooth wing-
airfoil section. At the 42-degree wing position,
the outboard flaps may be lowered., At the 30-
degree position, the inboard flaps and the leading
edge slats may be used.

Figure 3-2 shows the structural arrangement of
the wing. The major features of the wing are the
following:

'y A movable outboard section

e The main structural box, inboard of the pivot,
extending continuously through the fuselage

e Alarge. forward, inboard section (strake)

o Support of the main landing gears from the
primary wing box

° Fuel carried in the three major wing sections

° Trailing edge flaps from the side of the
fuselage outhoard to the aileron

For the primary wing-bending material
(titanium 6AI-4V), the upper panel surface uses

a special heat treatment providing a high-
compression yield strength. For the lower panel
surface, critical in tension, another special

heat treatment is used to obtain high fracture
toughness and long fatigue life. Certain com-
ponents, such as flap tracks, use a high-strength
steel .

The primary wing-bending structure is a con-
ventional skin and stringer configuration, using
two spars.

The wing box has skin and stringers that are
relatively thick, with close stiffener spacing.

The selected rib spacing of this structure gives

a high strength-to-weight ratio. Other advantages
are as follows:

e  The internal structure can be inspected
through man-size nonstructural access
doors (see Fig. 2-2).

e Repair is easily accomplished.

e  The structure can be produced at reasonable
cost.

e A reliable, quality product can be produced
because the design is not a great departure
from previous manufacturing experience.

3.1.1 Outboard Variable-Sweep Portion

3.1.1.1 Wing Box

For the primary wing-bhox structure, the two
spars are huilt of extruded chord sections with
stiffened webs, tapered in the spanwise direction.

The upper and lower surfaces are stiffened by
7-section stringers mechanically joined to the
skin panels by titanium f[asteners and supported
by ribs as shown in Fig. 3-3. Both the stringers
and skins are tapered in thickness in the spanwise
direction either by machining or chem-milling.
Stringer spacing varies as determined hycon-
siderations of structural efficiency, fail safety,
and aerodynamic smoothness.

V2-B2707-6-2
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The upper and lower surfaces are divided into a

number of skin panels of limited width to provide
fail-safety, These panels are joined by titanium
fasteners.

The typical wing ribs in the inner-spar area are
spaced at approximately 27 in. and are of built-
up construction of light-gage corrugated webs
that are fusion welded to a flange cap. At
concentrated-load locations, special ribs are
used.

The inspar area serves as an integral fuel tank.

A lightweight, fuel-tank insulation material is
added to the lower surface. Filleted tank sealant
is used at all skin splices. The titanium rivets
used to attach the wing stringers to the upper-
and lower-skin panels are self-sealing, consi.ient
with current practices, Access to the fuel cells
is provided through nonstructural clamp-or

doors of honeyvcomb construction.

Forward of the wing front spar, the fixed
structure is fabricated of light-gage sheet,
riveted to light-gage nose ribs that maintain
contour and carry shear loads to the front spar.
This assembly is installed by titanium fasteners
(see Fig. 3-1). Access is provided through
removable honeycomb panels in the lower surface.

3.1.1.2 Slats
The double-segment, leading-edge slats are
supported on heat-treated steel tracks located

as shown in Fig. 3-5. Needle-bearing track
rollers are used. Light-gage honeycomb con-

struction with machined rib formers is used.
Replaceable rub strips, mechanically attached,
are provided at contact areas between surfaces.
Hailstone resistance is provided by increasing
the skin gage at the slat nose.

3.1.1.3 Spoilers and Movable Trailing-Edge
Panels
Spoilers, trailing-edge flaps, and an aileron

occupy the area aft of the rear spar (See Fig. 3-6).

The spoilers are simple built-np honeycomb
structures with ribs and machined spars, hinged
from support fittings attached to the rear spar
(see Fig. 3-7). Antifriction hinge bearings are
used. Each spoiler is actuated by hydraulic
power. The honeycomb upper-surface trailing-
edge panels, aft of the spoile1 ,, are actuated
to be compatible with flap position and wing
sweep such as to give a faired upper-surface
airfoil in the subsonic cruise condition (see Fig.
3-6).

3.1.1.4 Flaps

Three double-scgmented, double-slotted, trailing-
edge flaps are used (see Fig. 3-6). The forward
segment of each flap is supported by three high-
heat-treated steel tracks that cantilever from

the rear spar (see Figs. 3-8 and 3-9). Each
main segment is actuated by two screw actuators.
The aft segment is movable, relative to the main
section, and moves on steel tracks. Actuation

is accomplished by mechanically picking up the
motion of the flap screws. Flap segments are
constructed of light-gage honeycomb panel
structures and extruded, machined, longitudinal
members assembled with titanium fasteners

(see Fig. 3-10). Access panels, attached by
bolts, are provided in the lower surface. Conven-
tional track roller bearings are used.

3.1.1.5 Aileron and Trailing- Edge Fixed Pancls
The aileron is fully powered. Fixed areas of the
wing trailing-edge structure and the aileron (see
Fig. 3-11) are fabricated of light-gage honeycomb
construction. Hinge bearings are the conventional
antifriction type.

3.1.1.6 Wing Tip
The wing tip is an interchangeable, light-gage
honeycomb assembhly.

3.1.1.7 Wing-to-Stabilizer Interconnect

Two shear-connection attach points are used
between the wing and the horizontal tail (see Fig.
3-12). The function of this connection is to
ensure aerodynsinic alignment between the wing
and stabilizer in supersonic cruise. The design
is such that the inboard connection engages before
the outboard connection as the wing sweeps aft.
This is to minimize any possible mismatch during
that operation. A funnel arrangement is used to
ensure engagement, The outer shear connection
is located at the outboard engine. Both shear
connections serve a dual purpose by acting as
wing flap supports.

3.1.2 Inboard Fixed Portion

3.1.2.1 Wing Box

The inboard box structural details are similar

to those of the outboard box structure. One
difference, as shown in Figs. 3-2 and 3-13, is
that wing ribs are replaced by fuselage floor
beams and intercostals that are attached to span-
wise beams. The basic wing box is permanently
attached to the fuselage by forged fittings attached
to the front and rear spar, which are carefully
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tailored for consistent wing and fuselage deflection.
Further definition of this structure, including the
side of the fuselage rib, is found in the fuselage
structural description in Par. 3.2.

The upper and lower skin paneis and fasteners
are fillet sealed at the spars and skin splices.
Inside the fusclage, a triple seal is provided
hetween the fuselage compartment and the fuel
tank. This is accomplished by sealing all
stringers, fasteners, and skin splices on both
the wet and dry side and applying a fluorinated
clastomer overcoat to the dry side. Insulation
is applied to the complete lower surface of the
fue! tank. In addition, insulation is applied to
the upper, inside surface, outboard of the side
of the fuselage.

3.1.2.2 Gear Support

The outhoard main landing gear is attached to

the front spar of the wing at two trunnion bearings
located at the rugged wing-pivot structure (see
Fig. 3-14). The landing gear side-brace backup
structure is near the side of the fuselage at the
stiff wing-to-fuselage attachmen: fittings. Loads
are distributed into the primary wing-box structure
through large forgings and rib assemblies. The
inboard main gear is attached to the wing rear
spar and fuselage. The design provides for
failure of the gear without rupture of the struc-
tural box.

3.1.2.5 TForward Inboard Scction (Strake)

The large inboard structural assembly, forward
of the primary wing box, is continuously attached
to the side of the fuselage at the strake surfaces
and at each strake rib location. The aft con-
ncction is made along the front spar of the
primary wing box.

The exterior honeycomb panels are supported

by typical ribs of corrugated web design as shown
in Fig. 3-15. Spars, tank end ribs, and wheel-
well beams are of a built-up web-stiffener design.
Forward of the auxiliary spar, the fixed leading-
edge area is covered by light-gage sheet, stiffened
by spanwise stringers and die-formed ribs.

The strake area aft of the leading-edge auxiliary
spar serves as an integral fuel tank. Fillet tank
sealing is used around the edges of the large
honeycomb panels. The titanium face honeycomb
panels provide a fuel-impervious tank wall with
excellent insulating properties. Access to the
area is provided by nonstructural clamp-on doors
located in the lower surface.

A SRR S

3.1.2.4 Landing Gear Doors

Each outboard main landing gear retracts into a
well within the strake and is enclosed by tour
main landing g ~r doors and two small gear strut
doors. The main doors are hinged along the
wheel-well side walls and operated hydraulically,
and sequenced to open before gear extension and
to close when the gear 1s fully extended. The
small strut doors open with gear extension and
remain open while the gear is down.

All doors are sandwich construction with honey-
comb core and titanium sheet faces similar to
those shown in Fig. 3-16. Door latches are
provided to hold doors to contour when they are
closed and subjected to airload. In the event of
failure of the main hydraulic system, opening of
the forward main gear doors is provided by a
separate hydraulic system and separate actuator.
The wheel doors can be manually disconnected
and opened for ground servicing. Hinge and
latch pins have dry film lubrication. When closed,
doors are sealed by glass-cloth-reinforced
fluorocarbon rubber seals around the edges.

3.1.2.5 Slats

The single-segment, leading-edge slats for the
inboard wing portion are supported on steel
tracks located as shown in Fig. 3-17. Needle-
bearing track rollers, and light-gage honeycomb
construction is used (see Fig. 3-18). Hail pro-
tection is provided by reinforcement of the nose
area. Replaceable rub strips, mechanically
attached, are provided at contact areas between
surfaces,

3.1.2.6 Flap

The inboard end of the inboard flap is supported
from the side of the fuselage; the outboard end is
supported by a beam structure that runs from the
wing pivot aft to the horizontal tail, as shown in
Fig. 3-19. The outboard edge of the flap closure
doors are also supported along this beam.

The inboard flap is supported and actuated by a
linkage system as shown in Fig. 3-20.

In addition to serving as a conventional high-lift
device, the inboard flap also acts as a deflector

to prevent engine inlet ingestion of foreign
material. The surface panel construction is
honeycomb material, supported by conventional
inner rib and spar structure as shown in Fig.
3-21. The lower surface is bolted to allow
replacement. Use of titanium skins and the glass-
fiber core construction will provide a durable
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long-life surface, much tougher than aluminum
construction in use on subsonic jet aircraft.
Replaceable rubbing strips, attached by mechan-
ical fasteners, are provided at points of contact.

3.1.3 Wing Pivot

3.1.3.1 Actuator Support

The wing-pivot, screw-actuator support structure
is mounted on the rear spar of the outhoard and
inboard sections of the wing box as shown in

Fig. 3-22. Dual load path fail-safe provisions are
incorporated in the design. The major portion of
the structure is composed of heavy forgings.

3.1.3.2 Wing Pivot

The wing pivot design is shown in Figs. 3-23 and
3-24. The pivot design consists of an upper and
lower journal bearing mounted in the outboard-
wing-sccetion pivot lugs. A large plug is mounted
in the journal bearing that bears on the inboard-
wing-scction lugs. In this manner the wing
hearing loads are transmitted through the pivot.
A thrust bearing between the outboard wing lugs
and the upper plug transmits vertical load from
the outhoard tank end rib through the pivot (see
Fig. 3-24). Bolts and a shear transfer plate
transmit the vertical load to the inboard curved
spar. Torsion loading is transmitted as a couple
load in the journal bearing. The upper and lower
wing lugs have upper and lower members, each
of which 1+ capable of carrying 80 percent of limit

load tin dynamic magnification factor of
1.15. 1 manner, fail -safe design is
obtained. ntrol system and fuel lines are routed

through the pivot centerline. Studies (Ref. 1)
and mockups show that this coifiguration gives
the simplest and most reliable syctem design.

The journal bearing consists of two sul faces of
self-lubricating 0.012-in, -thick Teflon fiver
interweave fabric honded to stainless steel races.
Sizing of the components and operating stress
levels are selected to give long, trouble-free
service life. One bearing surface is spherical
to provide for misalignment. The other bearing
surface is cylindrical to prevent transmittal of
vertical loads through the bearing. Bearing
rotation can occur on cither of two surfaces; the
spherical or the cylindrical. The center race
floats, distributing the wear to two surfaces.
This results in excellent pivot-bearing wear life.
The sliding motion takes place between the steel
and the Teflon-fabric surface.

I L 4 s M ot e,

The wing vertical shear loads are carried on a
replaceable Teflon-bronze bearing, sliding on a
replaceable steel strip, at the upper, outboard
area of the pivot (see View I, Fig. 3-24).
Bearing pressurces arc low, giving long-wear
life. No lubrication is required. These thrust
bearings are in segments and can be replaced
without disassembly of the wing-pivot journal
bearing.

Simple seals, compatible with the airplane
environment, are provided to preclude bearing
contamination.

The pivot-bearing components are designed to
give a long trouble-free service life. Company
bearing development tests are discussed in Part
E, Structural Tests (V2-B2707-9), of the Air-
frame Design Report. Tests of quarter-scale
and full-scale pivot bearings demonstrate that
the pivot bearings will function satisfactorily

for the operational life of the airplane. The full-
scale bearing has been tested under simulated
airplane variable loadings and environments for
30, 100 ground-air-ground cycles without showing
appreciable wear. Because of the thinness of
the Teflon bearing material, bearing wear does
not impair the functioning or reliability of the
assembly, or adversely affect wing stiffness.

As part of the bearing test program, a reliable,
easy method of checking the pivot wear condition
has been developed., The method consists of
measuring the electrical capacitance across the
bearing. The bearing configuration is excep-
tionally suited to this method of check., A local
thin or worn area of the bearing can be reliably
and simply detected. Wear tests show that after
the initial warning, as detected by the electrical
capacitance measurement, appreciable wear life
remains in the bearing. This will allow the air-
plane operator to schedule a routine bearing
replacsment at his convenience. Aerodynamic
forces on the wing tend to move the wing forward,
giving a high margin of wing actuator power
available to move the wings forward in case of
an increase in bearing friction,

Electrical bonding across the pivot, from the
outboard section to the inboard section of the
wing, is provided by a metal-to-metal pressure
rub strip attached to the pivot-bearing iug
structure. Electrical tests involving simulated
lightning strikes are scheduled (Refs. 2 and 3).
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Accons doors for complote insj oction of primary
structuro and systoms §n tho pivol nron are
provided ns shown {n Fig, 2-2,

To conluct 0 comploete inspoction or replncement
of the pivot bearing nssembly, tho following pro-
codure I8 recommondod.  The outhoard wing Is
juckod into jig position, relieving bearing loads,
After removal of tho pivot fairing and outer
thrust bearing nssemblios, the plug rotainer holts
arc removed,  This allows the plug (see Flg.
1-23) to be removed using a simple puller.  The
antirotation plate, shear transfer plate, and
retainer arce removed with the plug retainer
bolts. The inner thrust bearings are removed
allowing the installation of the bearing puller.
‘The journal bearing is cooled with Hquid
nitrogen and removed by the bearing puller,

The bearing removal is nccomplished without
separating the outhoard wing section from the
inboard wing section, For replacement, the
journal bearing assembly is cooled with liquid
nitrogen and inserted in place.

3.2 FUSELAGE

The fuselage structural arrangement i8 shown in
Fig. 3-25. The deep fuselage provides the
following advantages:

e High dynamic stiffness with minimum weight

e Space for cargo, fucl, continuous-wing center
section, and aft main gear

e Improved lower-lobe frame design

The inboard profile drawi.g in the System
Engineering Report (V2-B2707-1) shows the space
arrangement,

To facilitate manufacturing, the fuselage is
divided into six sections as shown in Fig. 3-25.
This figure shows boundaries of the pressurized
volume. The movable forebody allows excellent
subsonic crew vision,

Pressurized compartment access doors

arce the inward-opening plug type. Full

and visible markings with the maximum

use of the Air Transport Association in-
dexing system are provided on access doors
and openings. Service doors are retained
to the airplane.

T TR MOV A a sisy o

A cargo-restraining und prossuro-safoty bulkhond
s located at the forward ond of the aft cargo
compartment It protocts the pnssongers,
systoms, and oquipmont from the aft cargo. In
the event of 1 decompression in the cargo com-
partment, the hulkhead retaing cabin pressure.

Major assemblios are described in detafl in the
following paragraphs.

3.2.1 Movable Forebody

Movable forebody construction dotails are shown
in Fig. 3-26. The movable forehody provides
the bust compromise of vision, drag, maintain-
ability, weight, and reliability that extensive
study, testing, and mockup evaluation could
develop.

The forebody design is8 of conventional skin,
frame, and longeron construction. This provides
efficient structure and resists hail damage.

The forebody is operated about a fixed hinge by
means of a ball-bearing, screw-type actuator.
The actuator i8 normally powered by two electric
motors each operated from a separate power
source. Operation time {8 15 sec down and 15
sec up. Loss of either motor results in opera-
tion at twice the normal operating time. As an
emergency feature, in the event that both motors
fail, a manual disconnect allows a free fall of the
forebody. A rate-limiting device restricts free
fall to prevent a large impact ioad on the down
stop. To eliminate the possibility of the forebody
extending during supersonic cruise, a mechanical
device lock the forebody in the up position.

The forward section of the forebody rotates
about a pivot forward of the forebody windows.
Sequencing of the forward section is accomplished
by a torque shaft, extending forward from the
gear box, that actuates the aft section. Rotation
of this shaft actuates a Lkall screw-type actuator
that moves the forward section at the same rate
as the aft section. This allows the weather
radar antenna and pitot probe to maintain align-
ment during forebody actuation and provides
suitable ground clearance for runway and taxi-
way markers and snow banks. Slides attached
to the forebody engage with rails that are
mounted on the forward pressure bulkhead.

The rails provide reaction for side loaas, The
forebody structure is designed for actuation

up to Mach 0,90 or 375 knots calibrated air-
speed (CAS).
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A seal is maintained between the fuselage and the
aft section of the forebody during the full range
of travel to reduce aerodynamic diag and noise
caused by air circulation. The foreward section
is also sealed with the aft section. The ability
of the forebody to function under extreme operat-
ing environment will be verified by test (see Part
B, Hydraulics, Landing Gear, Auxiliary Systems
(V2-B2707-11), of the Systems Report). Nose
radome information is contained in Part A,
Environmental Control, Electric, Navigation and
Communication (V2-B2707-10), of the System
Report.

Windows in the forebody, as shown in Fig. 3-26,
provide cruise vision as defined in the V2-B2707-
11 document. Laminated assemblies of chem-
ically tempered glass, similar to Corning Glass
Co. 0315 high-strength, high-temperature
material, are used. Stannous oxide coating is
applied on the inner surface of the aft side window
and aft portions of the upper windows to reduce
infrared absorption during supersonic cruise.
Materials such as Dow-Corning XR63449 inter-
layer are currently being evaluated for the inter-
layer portion of the laminated assemblies.
Defogging of the side windows is accomplished by
blowing air on the inner surface.

A nose-gear-up landing that will minimize danger
to the flight crew and passengers can he accom-
plished by the B-2707 airplane. In the event of

a nose-gear-up landing, initial contact will be on
the main gear. The forebody in the extended
position will contact the runway approximately

15 ft aft of the probe. A portion of the lower
forebody will abrade and deform to absorb cnergy
before contact of the reinforced structure as
shown in Fig. 3-27. The reinforced structure
consists of two longerons supported by a bulkhead
and closcly spaced vertical frames. The forebody
screw actuator and support structure are designed
to resist the ground load condition; thercfore
damage is confined to the forebody section.  The
fuel-contalaing areas are well clear of the runway
and arc appiroximately 130 ft aft of the nose
contact noint

Trade studies sunporting the forebody design
and configuration can be found in Boceing
Document D6AIOIRT-1, SST Engincering Trade
Studies Summary (Ref. ).

3.2.2 Flight Deck Structure
The forward section of the pressurized fusclage
is composed of the flight deck and clectronies

compartment as shown in Fig. 3-28. Conven-
tional skin, stringer, frame construs tion is used.
Dual load-path, fail-safe construction of window
posts is shown in Fig, 3-29. Each of the two
tension members of the post is capable of sustain-
ing one and one half times the operating load.
Insulation material of polyimide-laminated fiber
glass is used between each section of the side
post to protect the critical interlayer materials
used In the laminated windshields from high
external temperatures. All titanium outer
window retainers are lined with insulation
material of polyimide-laminated fiber glass.

The structural arrangement of stringers, frames,
and tear straps results in containment of skin
cracks within the limits required to prevent
fuselage depressurization. Below the crew
compartment side windows, the structure consists
of skin, closely spaced frames, the window sill,
and the floor edge member. These closely spaced
frames provide high tear resistance against crack
growth induced by hoop tension stresses in the
skin, Hoop stress in the 0. 032 skin at 11, 12-psi
cabin pressure is 15,500 psi and fore and aft
stress is 7,700 psi. Critical crack length for
the hoop stress of 15,500 psi is 28 in., approxi-
mately four times the frame spacing. The
critical crack length for the fore and aft stress
of 7,700 psi is 112 in,, approximately three
times the distance between the window sill beam
and the floor. Crack growth testing on similar
panels has shown that the rate of crack growth

at these stress levels is extremely low and any
crack will be detected long before it becomes
critical,

Aft of the side windows, the structure consists

of frame and stringer supported monocoque,
similar to that used throughout the fuselage.

The fail-safe capability of the flight deck structurc
will be demonstrated by full-size testing during
Phase III. Testing to date has shown that this type
of system has high tear resistance and long
service life. In addition, future testing of the
Phase 1I-C crew compartment, now under con-
struction, will verify the tear resistance of this
specific design (see Part E, Structural Tests
(V2-B2707-9), of the Airframe Design Report).

In all other arcas of the pressurized compartment,
the stringer and frame spacing restricts the blow-
out area to approximately 42 sq in.

Access to the area under the flight deck floor is
provided by removable panels. Crew escape
hatches are provided on the aicplane top center-

V2-RB2707-6-2




line and aft of the winaows on the left-hand side
(see Fig. 3-28). The side haich is hinged on the
aft side to provide ventilation or. the ground and
oral communication for the crew.

3.2.3 Flight Deck Windshizlds

Vision from the crew compartment wi h the fore-
body extended is superior to that provided by any
current commercial subsonic jet transport.
Vision, as affected by light tranemission and
reflections, was established as satisfactory by
extensive windshield testing and by numerous
flights performed by pilots in the B-2707
simulator at the Boeing Kent facility (see Part

B, Hydraulics, Landing Gear, Auxiliary Systems
(V2-B2707-11) of the Systems Report).

The windshield construction is shown in Fig.
3-29. The windshields are plug tvpe designed to
withstand three factors of pressure on the
primary laminated windshield. The three glass
panes provide three separate fai.-safe paths
capable of 1.5 factors pressure each., High-
strength, chemically tempered glass similar to
Corning Glass Co. 0315 is used, Testing to
demonstrate that thermal-shock margins are
adequate is included in the window procurement
specification. The laminated windows are
designed to utilize the best possible interlayer
material for each application. This interlayer
material provides the best shock attenuation
required for bird-proofing the windshields. The
polyvinyl butyraldehyde (P, V. B.) material
requires temperature control to maintain bird-
proofing capability. An interlayer material,
Dow Corning XR63449, being evaluated for the
side windows.is a cast-in-place type for high-
temperature application. The interlayer for the
forward windshield is P, V, B, as used in subsonic
aircraft.

To maintain temperature control for the P, V, B,
and reduced temperature for the crew compart-
ment environment, a passive system of coatings,
insulation, and air gaps is used. This system

was evaluated by a thermal test during Phase

II-C. The coatings are low infrared-emittance,
vacuum-deposited gold film. The air gap

between the outer pane and the laminated assembly
is vented by a closed system to ambient pressure.
The low-pressure air reduces convected heat
transmission to the inner laminated assembly.
Insulation of the windshield laminated assembly
from the support structure is provided by
polyimide-laminated fiber glass, which is used for
windshield retaining and as the interlayer 'nsert.

This material will allow full torquing of retaining
fasteners without cold flow and resulting bolt

loosening.

The coatings arc used principally to reduce heat
transmission, except for the forward windshield
where the forward coating i8 also used for dc-
icing. The electrical power required for de-icing
is applied to a monolithic pane rather than to a
laminated assembly, eliminating delamination
and chipping problems often associsted with
windshield design. Two power connections to
each bus har improve service life of the wind-
shields. Coating of the laminated assembly
provides temperatures consistent with inter-
layer bird proofing requirements for subsonic
cold-environment operation and for defogging.
The low power required for defogging minimizes
differential thermal-expansion problems.

The windshield installation utilizes dry seals
throughout. The temperature sensors are
separately installed, allowing replacement
without replacing windshields. The laminated
assembly is plug type for increased safety and
is installed inside the flight deck. Windshield
maintenance is a prime consideration in this
design, and a time study indicates a maximum
of three hours required for replacement of the
windshield laminated assembly.

3.2.4 Fuselage Shell

The fuselage shell is of conventional semi-
monocoque skin-stringer construction stabilized
by ring frames. A fuselage cross section at a
typical frame is shown in Fig, 3-30. The
structural arrangement is similar to the 707 and
727 and provides improved fail-safe construction,
as well as case of fabrication, inspection, and
repair. The structure also gives high-strength
efficiency for basic panel loading. Main frames
and bulkheads are provided at points of load con-
centration. TZlose stringer spacing provides the
required aercdynamic smoothness under normal
flight loads und temperatures

All skin splices are flush butt type. Tension
fatigue-critical skin splices shown in Fig. 3-31
utilize flush-head rivets installed with an
improved fatigue-resistant rivet installation
technique (see Part D, Materials and Processes
(V2-B2707-8), of the Airframe Design Report).
Where fatigue requirements dictate reduced
stresses, skin pad-up will be accomplished by
chem-milling. Completion of the development
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of high-temperature adhesive bonding will provide
an alternative method of skin pad-up. Tear- '
stopper straps are riveted. Their locations are
determined by the relationship of skin thickness,
fuselage radius, and skin heat-treat conditiop.
Most skins are tapered in thickness to save
weight, Skins are rcinforced around cutouts and
edges by sculpturing and bonded ‘loublers.

Stringers are formed hat or Z-sections tapered

in thickness for weight optimization. Z-sections
are used on the lower and side panels; hat sections
are used in the top of the fuselage. Skin and
stringer splices at tension fatigue-critical areas
are padded-up by sculpturing or by a bonded
reinforcement as shown in ¥ig, 3-31 and are
joined with rivets using the improved fatigue-
resistant rivet installation technique.

Fuselage frames are spacel at 21-in. intervals
through the fuselage. The upper frame segment
is a formed sheet metal 2--section that stabilizes
the skin panels. The remaining part of the frame
is built-up sheet metal construction required for
support of the passenger cabin floor and lower-
lobe cargo or fuel. The frame splice joining
the upper and lower frame segments is shown in
Fig. 3-30. A nominal design gap between the
frame and stringers is used tc achieve external
smoothness. The stringer-to-frame attachment
is shown in Fig. 3-30.

An improved upper-frame configuration is under
development for weight optimization. The frame
segment is a welded I-beam assembly. The
frame chords are sheet metal strips welded to a
thin-gage corrugated web,

3.2.5 Aft-Main-Landing Gear Wheel Well

The aft-main-landing-gear wheel well is behind
the wing rear spar. It is enclosed by the
pressure deck at the top, fuselage beam at the
sides, and wheel well doors at the bottom (see
Fig. 3-30).

The full-depth beam at the sides of the wheel well
forms the fuselage shell. This beam provides
uninterrupted structure for shear and bending
fuselage loads. The bottom of the beam is a
longeron consisting of a series of longitudinal
chords. Segmentation of the chords eliminates
the stress concentrations in the wing skin and
chords that would occur because of spanwise
load pickup. The chords also provide a fail-
safe design for body bending.

Between the wing rear spar and the stabilizer
front spar, the keel member is built into a
torque box thnt supports the inboard flap and
the landing-gear Jrag strut. This wheel-well
beam is stabilized by five bulkheads and inter-
mediate frames. Bulkheads are of conventional
built-up construction as shown in Fig. 3-32,
Loads are carried by a shear web heam that is
contoured to provide clearance for the landing
gear. The bulkherds have been designed with
multiple load paths to achieve fail-safe design.
Structure to support the landing-gear door-
center closure member is provided at the center-
line of the airplane.

3.2.6 Fuel Compartment Lower Lobc

The arrangement of the lower lobe is established
by the transition from the beam at the side of the
fuselage to the basic fuselage contour as shown
in Figs. 3-33, 3-34, and 3-35.

This transition provides greater fuel volume than
a circular lower-lobe section. It also provides
longitudinal structural continuity. The com-
partment is divided into nine bladder fuel cells.
Positive assurance that the fuel will not enter
the passenger compartment is provided by three
barriers: fuel cells, the titanium pressure web,
and the sealed titanium floor panels.

The design provides for access doors and antennas
on the hottom centerline of the airplane. The
arrangement consists of two longitudinal beams to
carry fuselage bending loads as shown in Figs.
3-33, 3-34, and 3-35. These longitudinz! beams
also serve as fuel tank supports. The fuel support
floor consists of titanium honeycomb panels and
has sealed internal access doors as shown in Fig.
3-35.

3.2.7 Fuel Compartment Bulkheads

The fuselage fuel compartment is divided by ten
hulkheads into 63-in. -long bays containing
separate but interconnected bladde r-type fuel
cells.

Figure 3-36 depicts a typical intermediate fuel
bulkhead. The bulkhead consists of a sculptured
web stiffened with formed Z-sections and framed
with a channel around the periphery. Thesc
stiffeners support the floor beams. Reiniorced
cutouts are provided in the bulkhead webs for fuel
lines, Individual shear ties connect each of .he
lower stiffeners and a short section of the lower
skin to the frame channel of the bulkhead. The
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lower lobe is reinforced at the strake frame
attachment. A section of the upper-lobe frame
web overlaps the bulkhead web and provides
shear ties in the area covered by the strake.

3.2,8 Passenger Cabin Floors, Floor Beams,
and Pressure Webs
The passenger cabin floor consists of removable
panels supported by transverse beams in the
forward portion of the cabin and by longitudinal
beams where the lower lobe is unpressurized.
The transverse beams (shown in Fig. 3-37)
are a welded corrugated web construction
modified to a shear-resistant-web type of I-beam
in the center portion to provide for control cable
grommets. The longitudinal beams (shown in
Fig. 3-38) are spaced approximately on 10-in.
centers. These beams are also of the welded
dorrugated web construction.

Floor panel construction is varied to meet the
traffic requirements of the area. A typical

floor panel assembly is shown in Fig, 3-38. The
titanium floor panels provide a service life better
than the panels used on current commercial
subsonic jets.

Cabin air pressure is carried by a titanium web
attached to the lower chord of the longitudinal
beams located over the fuel compartment and

the wheel well. A flat waffle doubler is bonded on
the lower surface of the pressure web. The
doubler provides tear stoppers to limit the
maximum pressure escape area. This combina-
tion provides fatigue resistance for minimum
weight.

The titanium floor panels and pressure web
provide a double fire barrier over the fuel
compartment for increased safety.

3.2.9 Passenger Cabin Windows

Two panes of load-carrying glass are used in the
fail-safe passenger windows shown in Fig. 3-39.
The inner primary load-carrying pane is chemi-
cally tempered glass with a heat-reflecting gold
coating on both surfaces. The fail-safe outer
pane is chill-tempered soda-lime glass with a
coating of heat-reflecting gold on the inner
surface. The cavity between panes is 'ented to
ambient through a desiccant. These structural
panes were successfully tested for ultimate load,
fatigue life, and impact load (see Sec. 4.0).

The cabin air pressure can be maintained at a
safe level by the environmental control system
with a fuselagc onening equivalent to the window
area (see Part A, invironmental Control,
Electric, Navigation and Communication (V2-
B2707-19), of the System Report).

Cleaning and repair are easily accomplished
from the inside of the airplane. Window glass
replacement is achieved by removal of five
clips on each windowpane.

3.2.10 Passenger, Service, and Cargo Doors
Four passenger doors, four service doors, and
two cargo compartment doors are provided in

the airplane. The size and location of these
doors are shown in Fig. 3-25. All of the doors
are improved derivations of the doors used on the
707 and 727. They combine the structural,
mechanical, and seal features with innovations
for temperature and higher operating pressure.

The following features are basic to all doors:

e The doors are plug type and are driven by
fuselage pressure against fixed stops.
These stops, as well as the door latches,
are designed so that a fitting failure does
not disturb door safety. Door hinges do
not carry any loads except during actual
door opening.

o Doors are isolated from fuselage loads and
deflections by framing, which is designed to
carry ultimate loads around the door. As a
result, long service life, minimized heat
transfer into the passenger cabin, and the
structural rigidity to ensure emergency
door operation are provided.

e  Positive indication of locked doors is provided

by observation of the door handle position
and door flushness. Door lock indication is
provided to the pilot's station by a light.
Design strength of the lock and latch system
is s0 arranged that first failure is ensured
at the operating handle.

e Doors are damped at either end of travel o
protect the door and fuselage structure from
damage.

e Auxiliary locks in the door-open position
provide stability against ground winds.
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e Door seals are made of fluorocarbon rubber
reinforced with glass cloth. All seal
retainers are designed for quick replacement.

e Bearings are oversize for low bearing pres-
sure and are made from high-temperature
materials that do not require lubrication

e Maximum level of interchangeability is
achieved by use of numerical control-
tooling panelization techniques and by built-
in adjustability at primary fitup points.
Adjustable stops provide for flushness with
fuselage contours. Linkages with length
adjustments ensurec proper mechanical fit
and smooth operation.

e  Doors have cxternal handles flush with fuse-
lage contours. Interral handles arc thermally
insulated from the door structure to prevent
injury during supersonic, high-temperature
flight, The external handle will be cool upon
landing.

e  Manual operation forces of all doors will be
within the capability of cabin attendants.
Such features as hinge lines selected to be
nearly vertical, low seal-deflection forces,
and handle lengths kecp the operating forces
at approximately 30 pounds.

¢  Where door sill areas are subject to high
traffic wear and possible damage, replaceable
scuff plates 2-e provided.

3.2.10.1 Passenger and Service Doors
Passenger and service doors are hinged at the
front and open with an inward-outward motion
typical of the 707 and 727. A typical passenger
door is shown in Fig. 3-40. These doors can be
opened or closed from inside or outside of the
airplane by operating handles mounted on either
side of the door. Viewing ports in all doors per-
mit observation by attendants before operating
the doors.

The following actions occur when the door is
opened from inside the airplane:

a. A handle in the door is rotated. This
action, through mechanical linkages performs
the following:

(1) Unlocks the door latches.

(2) Folds the upper and lower door edges
(gates) inboard to make the overall height of
the door less thu.: the height of the door cutout.
The gates are important safety features because
they provide generous clearances that allow
the doors to clear the opening when framing is
distorted one inch because of an accident.

(3) Drives the door inboard to a canted
position that breaks the seal and overpowers any
loads caused by passengers pressed against
the door.

b. The canted door is then manually pushed
edgewise through the door opening, being guided
by the hinge linkages to a position parallel to the
side of the fuselage.

3.2.10.2 Cargo Compartment Doors

Each cargo compartment door is sized for the
easy entry of standard cargo containers and
loading systems. Each door has two sections as
shown in Fig. 3-41. The sections open down-
ward with hinges at the outboard edges and a
mating joint on the bottom centerline of the air-
plane. The right-hand door is unlatched and
opened before the left-hand door is opened. A
reverse procedure closes the doors.

The following actions occur in opening the cargo
doors:

a. The handle on the right-hand door is
rotated by pulling downward. This action,
through mechanical linkages, rotates cam latches
translating the door off the stops and allowing
it to swing open. A spring-loaded damper
counterbalances the weight of the door during the
initial downward opening. At full-down position,
an overcenter linkage allows the damper to
assist the cargo attendant in manually swinging
the door to full open.

b. The left-hand door is opened by pulling
a handle, which can be reached after the right-
hand door is opened. The remaining operations
are similar to those required in opening the
right-hand door.

Cam latches that accomplish the normal door
closure provide the restraint to hold the door in
place against upward-acting loads. The rollers
of the cam latches engage the upper face of the
cam to transfer the inward-acting loads to fuse-
lage framing structure.
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3.2.11 Landing Gear Doors

The aft main landing gear and the nose gear re-
tract into wells within the body and are e. ‘losed
by landing gear doors. The nose gear do rs
consist of a right and left wheel-well door and a
right and left strut door. Each main gear has
four doors serving the same functi~~s. All doors
are hinged along their outboard edy .nd open
along the airplane bottom centerline. The wheel-
well doors are operated hydraulically and se-
quenced to open before gear exte ° a and to close
again when the gear is fully exte. i, 'The strut
doors, slaved to the strut, open v -u gear ex-
tension and remain open while :h __ar is down,
Wheel-well and strut doors for the ift main gear
door are in two segments, hinged cogether to fold
so that exposure to aerodynamic forces is mini-
mized.

All doors are of sandwich construction with
honeycomb crre and titanium sheet faces similar
to those shown in Fig. 3-16. Door latches are
provided to hold doors to contour when they are
closed and subjected to airload. In the event of
a failure of a main hydraulic system, opening of
the aft main gear doors is provided by a separate
hydraulic system and separate actuators. The
wheel doors can be manually disconnected and
opened for ground servicing. Hinge and latch
pins have dry film lubrication. All doors when
closed are sealed by glass -cloth-reinforced
fluorocarbon rubber seals around edges.

3.2,12 Wing-Strake-to-Fuselage Attachment
The wing strake, that portion of the wing forward
of the front spar, is rigidly attached to the fuse-
lage. Strake shear loads are transferred directly
to the fuselage shell at each strake rib by a con-
tinuous attachment between the strake rib web
and the fuselage skin. Strake bending loads,
carried by the strake surfaces and ribs, are
transferred to the fuselage frames. The carry-
through structure for the strake upper surface
is the transverse floor beam, the fuselage pres-
sure web, and bulkheads. The carry-through
structure for the strake lower surface is the
lower segment of each fuselage frame or bulk-
head. The fuselage lower lobe is deeper than
earlier configurations. This change produced
weight saving in fuselage framing, because the
more circular lower lobe is more efficient for
carrying pressure loads. A second benefit

of a deeper lower lobe is more cargo and

fuel volume.

HAEV & AR W10 o3 A 2 0" atse ATR LB ot e

Figures 3-37 and 3-36 display the two typical
areas of strake attachment. Figure 3-37 shows
this uttachment in the area of the forward cargo
compartment. Figure 3-36 shows this attach-
ment in the fuselage fuel-tank area. Flight and
inertial strake-to-fuselage loads are small be-
cause of the deep section of the integrated wing-
tail design. In the area (shown in Fig. 3-36),
the strake upper surface joins the fuselage close
to, but never above, the passenger floor.

Structural components are efficient for the fol-
lowing reasons:

a. The wing strake ribs are aligned with the ¢
fuselage frames to achieve a direct strake-to-
fuselage load path.

b. The strake-to-fuselage attaching members
provide structural strength to strake and fuselage
shells and also serve as fuselage skin-panel
splices.

c. The strake-to-fuselage attaching mem-
bers receive extensive machining to tailor their
contours, consistent with the high fatigue-life
requirements established for this airplane.

d. The continuous attachment of wing to
fuselage uniformly distributes the thermal
stresses resulting from the temperature difference
between the cool cabin interior and the hot ex-
terior.

3.2,13 Wing-Center-Section-to-Fuselage
Attachment

The wing center-section-to-fuselage attachment

is a continuous, fixed structural joint as shown in

Fig. 3-42.

The front and rear spars of the wing center sec-
tions, which are continous through the fuselage,
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