PHASE 2
AIRCRAFT STRUCTURES






GENERAL INFORMATION

1 The expeditor 3 Series aircraft are twin-engine, low wing, all=
metal land menoplanes. They are powered by two Pratt and Whitney 450 hp,
radial, air=ccoled engines, which drive full-feathering Hamilton Standard
Hyromatic propellors. Other features are electrically-operated retractable
landing gear, dual flight controls, and hydraulic brakes. The fuselage is
of all-metal semiemonocoque congiruction. The wings are of all-metal con-
struction. Control synfaces are of metal construction, fabric covered.

The primary structure of the centre section consists of a single, triangular
welded steel tobular iruss which carries fittings for the engine mount,
landing gear, and outer wing panel main spars. The remainder of the centre
gsection structurs consist¢s of aluminum-alloy ribs, bulkheads, stringers and
a smooth skin covering. The cabin deor, located on the left side of the
fuselage aft of the wing prvoides access to both the cabin and pilotis
comperiments. The expeditor 3N is fitted as a navigation trainer with
astrodome and two trainee stations in the cabin. The 3WM, primarily a
navigation trainer, is fitted with floor lugs to mccept transport seats

on removal of the navigation equipment. The 3 is normally fitted with
transport-type seats but has the necessary wiring, plumbing and fittings
for convergion t0 2 navigation trainer, including provisions for fitting an
astrodome, ‘

GENERAL

Span =47 £ 7 4n
Length (overall) = 34,2 £%
Height ‘ -~ 9 f% 2% in
_Height (tail wheel on ground, propsiler blades ver=

\ gical main struts inflated to 2% in) - 10 £ 8 9/16 in

Height (vertical staBilizer to ground) =12 ft 8 in
Propeller ground clearance = 11 in
Design gross weight - &,730 1bs
Maximum alternste gross weight = 8,750 1bs
STABILIZER

Span {from cantorlihe of each veftical stabilizer) - 1k, 97 ft
Mgximum chord ‘ = 5 f££ 10 in
Incidence . = =2 deg
Dihedral = None
FUSELAGE |

Width (maximum) = 56 in
Height (maximum) - 65 % in
Length = 34 f% 2 in
Height of door level above ground (static) = 31 in

Door dimensions - Ul in x 243 in
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Total cubic foot stowage space available for baggage,
cargo

WINGS

Type '
Airfoil section at root
Airfoil section st tip

h9;5 cu f%

low wing
Modified) NACA 23020
Modified) NACA 23012

Chord at root (theoretical at center line of fuselage) - 135.116 in
Chord at tip 'theoretical at outer end of tip) - U2 in
- Incidence at root : - 3.922 deg,
Incidence at ti: ' = 1 deg
Dihedral (at 252 of chord aft of leading edge) - 6 deg
Sweepback (at 25% of chord aft of leading edge) - 8 deg 23 min
Aspect ratio ‘ - b,
DEVELOPMENT OF AIRFRAME STRUCTURES
Design and Performance Improvement
1 Since construction of the early Wright Biplane'(1903) engineers

have been steadily improving the design and performance of aircraft.

(a) Speeds

1903 - Wright - 25 MPH

1914 = Briatol ®Scout" - 20 MPH
1941 - Spitfire - 300 MPH

1951 = Sabre - Mach 1.0

(v) Power Plants

1903 -~ 35 hp piston engine with chain drive to propellor

1915 -~ 80 hp radial engine
1955 -~ 3,000 hp jets and turbo=prop engines

(c) Dimensions

1903 - wing span 40 feet, weight 200 1bs

1914 = wing span 30 to 75 feet, weight approx 1,000 to 4,000 1bs
1939 to 1955 - wing span 30 to 300 feet, weight 11 to 50 tons

(d) Mainplane Construction

1903 = umbrella fabric type covered biplans, wire braced

191k - biplane, popular thick wings fabric covered
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1939 — more monoplanes, semi cantilever type, stressed skin con=
struction introduced.
1955 - monoplenes become universal, fillcantilever, semi monocoque.

(e) Fﬁselaga'

1903 - open structure

1914 - box shape, streamlined open cockpits

1939 - metal construction, streamlined, closed cockpits

1955 = highly streamlined, semi-monocoque construction, pressurizod
cockpits and cabins,

(f) Tail Units
1903 = tailplane front, rudder at rear
1914 - conventional tail unit, wire braced
1939 = conventional empennage, some cantilever types
1955 = fully cantilever, some swept back

(g) Undercarriage -

1903 = skids, no shock struts

1914 - fixed, through axle type, pheumatic tires

1939 = cantilever type, some retractable

1955 -~ tricycle type most popular, mostly all retractable

(n) Controls
1903 - elevator, rudder. Wings warped for lateral control
1914 - conventional, rudder, elevator, ailerons
1939 - conventional, fabric covered, manually operated
1955 = flying tail, power agsists to aid pilot

(Z) BASIC STRUCTURES

The strength and rigidity of most aircraft is given by a Frame or
"skeleton" structure to which are attached the aircraft skin and fittings.
Althouzh the modern trand is stressed skin construction, where the skin itself
absorbs the greater part of the stresses many of the rules of sound
from construction apply to the components attached to the aircraft. The
®akeleton"” or frame is compound of various number known as struts, ties and
beams.
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(1) STRUTS - Are members which are designed to absord compression in the
direction of their length is tending to shorten them.

{2) TIES = Are members designed to absord tension is tending to lengthen
or stretch thenm.

(3) BEAMS < Are members designed to carry loads at an angle to their

length, tending to bend them. Any member can act however, in more than one
capacity eg goth as 2 strut and tie, or as a strut and beam,

(11) 1OADS AND STRESSES

The term "stress? mesns merely the losd which 2 member has to besr,
eg, the 1ift created on the main planes in flight is stressing the mainplane
apa,r‘ 8.

When 10ads sufficient to csuse a deformation in a member are applied,
that member is said to be under "strain®. The deformation does not have %o
be permanent for this term to apply.

(1) TENSION

Is the term applied to a losding which tends to "stretch” or
lengthen a member.

(2) COMPRESSION

'Is the term spplied to a loading which tends to shorten a member
eg, loading struts, flap link rod.

(3) TORTION
Is the term applied to a loading which tends to twist a member,

Torsionsl loading is felt on the aileron torque tube when the control colummn
is moved sideways.

(4) SHEAR

s the term applied to two opposing forces acting in the same plane
on a member exacting a cutting action.

(III) BEAMS

ks mentioned previously resists loads applied at an angle to their
length. There are two types SUPPORTED AND CANTILEVER.
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(1) SUPPORTED BEAMS - Are supnorted st both ends,

(2) CANTILEVER BEAMS

Are gupnorted st one end only as in the case of 2 mainplane spar,
But if s cantilever beam is under losd, it will tend to bend =t the root,
therefore that is where the greatest strength is required. For this reason
the majority of cantilever beams are largest and strongest at the root end
and taper towsrds the tip.

When 2 beam is under load the upper side tends to become shorter
(compression) and the under side stretch (tension). There being opposite
forces on the two sides there is a plsne in the centre which is neither in
compression or tension. This plane is called the Neutral Axis. The material
along the neutral axis is only resisting slight shear forces. So if some
of the materisl was removed from the centre and sdded on the top and bottom
of the beam it would increase the strength of the beam without any additions
in weight, -

(IV) PRINCIPAL STRUCTURAL UNITS OF AN AIRCRAFT

The principal. structural units of an aircraft are: The fuselage,
winge (meinplsnes) , stabilizers, control.surfaces snd LANDING GEARS,

(1) The main structure is the fuselage, To this all other unite sre
attached. On single engine aircraft it houses the engine, crew cargo etc.
On multi-engined aircraft the power plante are mounted on necelles which
are attached to the wing structure.

(2) The mainplsnes are the main lifting and supporting surfaces of the
aireraft in flight.  They are usually made in sections, such as centre
section, outer wing »nd wing tips.

(3) Stabilizers are a¢rofoilé whose primery purpose is to increase
the stability of the sircraft. They are mounted a2t the rear of the sircraft
and consist of the vertical fin and horizontal stabilizer or tail plane,

(1) Control Surfaces sre moveable serofoils by which the aireraft
i controlled in flight. They 2re hinged suxilisry surfesces and consist of
2ilerons, elevators, rudder, tabs and flaps.

(5) landing Gear is the structure which supports the aircraft while
on the ground. It incorporates shock sbsorbing devices to reduce the shock
of landing and taxiing and is usually retrnctable in flight. There zre
various main types e.g. wheels, skies, floats and various combinations

of these.
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(¥) YUSELAGE CONSTRUCTION

A fuselage is the main structursl body of an sirplane to which
211 ether components are attached. Therefore, on the fuselage depends the
1pcation of the various "controls® and they have to be maintained in
po:sitions of correct relstion to each other during flight. So it must be
rigid to act as a lever, Detsiled design varies with the menufacture and
the requirements of the service for which the aircraft is intended.

v Fuselages of most asircraft are at present all metal construction.
But during the last war, wood was used. Tabric was aleo used over a metal
girder construction. Fuselages may be considered under three principal
headings’d - braced structure, geodetic, monocoque or semi=monocoque,

(1) - BRACED STRUCTURE

There sre four longitudinal members called longerons, They
a:@ held apert by trensverse and side struts forming a bay-1like structure.
Around this structure is built a light frame work of formere to give it
croes-sectional streamline shape and stringers running lingitudinally.
Braced structures 2re rasrely used todsy in aircraft construction. There
are three typesi

(a) Girder - In the girder construction the struts sre all
verticsl and the bays so formed sre braced disgonally
with wires, :

(b) Single "N" - In the single "N* form of construction the
struts are placed vertically and the next one diagonally
forming an "N' right on through the structure.

(c) Warren Truss - In thip gype of comstruction the struts
sre all inclined to the longerons. ‘

(2) GEODECTIC STRUCTURE

Geodectic structure was used on some sircraft during the last
was 0.2, Wellingtons. In the structure the structual members are placed
diagonally round the fuselage, forming a number of spirals. These spirzls
run left and right handed, and are built through each other a2t points of
intersection. '

(3) MONOCOQUE STRUCTURE

The monocoque type of fuselage consists of a tabulaer shepe of
sheet metal stiffened by longitudinal stringers and supported by transverse
former rings or former. The skin acts as a covering as well »s a stiff
tabular sheell capable of cerrying the principsl loads imposed on it in
flight. The hollow interior provides unobstructed svace for psssengers or
storage, ‘
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MONOCOQUE CONSTRUCTION
(Fig. 10)

Longerons

SEMI-MONOCOQUE STRUCTURE
(Fig. 11)
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(4) SEMI-MONOCOQUE STRUCTURE

~ The semi-monocoque is yery similar to the monocoque fuselage,
but uses longerones and more internal stiffening than does the monocoque.
This structure is used when large bombd doors or other opemings disturd
the continuity of the skin.

B
(el

(V1) ENGINE MOUNTING

An engine mounting structure must be extremely rigid and capable
of withetanding the thrust and torque resction of the power plant in addition
to supporting the weight of the engine, both vertically and laterally,

There are two main types of mountings.

(1) Mounting Ring

The mounting ring consists of a vertical circular plate or ring
concentric with the cylinders and crankcase. It ie used for radial engines,

(2) Mounting Cradle

The cradle consists of two horizontal fore and z2ft members
placed one on each side of the crankcase. It is used for 'in line' or "V
type engines,

The engines mounting is separated from the fuselage proper by
s firevroof bulkhead which protects the pilot and the remainder of the
eircraft in case of an engine fire, This firewall is ususlly made of
- asbestos sheet covered with stainless steel. All openings for conducts,
controls, tubing etc., are closed as nearly as possibdle.

Shape is given to the engine by cowlings which are secured by
turn-botton (DZUS) fasteners of the quick release type. _

'(vm) MAINPLANE CONSTRUCTION

(1) The mainplanes or wings of an aircraft are surfaces designed to
give 1ifting forces when moved rapidly through the air. The particular
design for any kind of aircraft depends on a number of factors e.g. size,
weight, purpose for which the aircraft is intended, desired landing speed,
rate of climb etc. Usually large compartments in the wings contain
gosoline tanke and in case of fighter airecraft carry practically all of the
srmament.

At the present most wings are of the stressed skin type, where
the skin is s part of the basic wing structure and carries part of the wing
stresses,
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CENTRE SECTION WING ASSHMBLY

huttery compartment LI and RH
battery compartment opening LH and RH
battery compartment LH and RH -

main fuel tank LH and RH

Cover Assgembly
Frame Assembly
¥rame Assembly
Cover Assembly
Pin - Hinge
Door Assembly « filler neck cover
Pin - Hinge

Cover Assembly - main tank liquidometer inspection door RH and LH

Cover Assembly - fuel tank rear LH and RH
Door Assembly - filler neck cover

Cover Assembly - rear tank liquidometer inspection door LH and RH

Flange Assembly = wing fuel tank filler neck

Door Assembly - main tuel tank sump inspection LH
Door Assembly - main fuel tank sump inspection RH
Door Assembly - rear fuel tank sump inspection LH
Door Assembly - rear fuel tank sump inspection RH
Frame - centre section inspection door LH and RH
Door Assembly - centre sectlon inspection LH and RH

Reinforcement Assembly - oil solenoid inspection door LH and RH

Door - o0il solenoid inspection LH and RH

Shroud Assembly - exhaust tail pipe rear LH and RH
Section Assembly - firewall removable LH and RH

Spar - wing centre section rear LH and RH

Rib - False LH and RH

Rib - False LH and RH -

Reinforcement - flap control trailing edge LH and RH
Bracket Assembly - flap control screw inboard LH and RH
Bracket Assembly - flap control screw outboard LH and RH
Hinge Assembly - flap inboard LH and RH

Bracket Assembly - wide flap hlnge bearing

Bearing

Hinge Assembly - centre flap LH and RH

Bracket Assembly - wide flap hinge bearing

Bearing
Block -~ aileron control

‘Duet - oil radiator air upper end LH and RH

Duct Assembly - oil radiator air LH and RH

Duct Assembly - Valve LH and RH

Valve Assembly - oil radiator air duct LH and RH
Shaft - oil radiator air duct valve

Plate - 0il radiator air duct valve

Collar - oil radiator valve thrust

Arm Assembly - oil radiastor air duct control
Duct Assembly - oil radiator LH and RH

Door Inatallation - Landing Gear LH and RH

Jack - ground

Reinforcement Assembly - oil dilution inspection door LH

Door - oil dilution inspection LH
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WING _ASSEMBLY IH

Rib = no 1 wing false

Rib « no 2 wing false

Rlb =« no 3 wing false

Rib = no 4 wing false

Rib - wing root

Rib Asgembly -« no 2 wing section
Rib Assembly - no 3 wing section
Rib Assembly - no 4 wing section
Rib Assembly = no 5 wing section
Rib Assembly - no 6 wing section
Rib Assembly - no 7 wing section
Rib Assembly - no 8 wing section
Rib Assembly = no 9 wing section
Rib Asgembly - no 10 wing section
Spar Assembly - wing inner rear
Spar Assembly - wing outer front
Spar Assembly - wing inner front
Spar Agsembly - wing outer rear
Hinge Assembly - flap

Bearing - flap hinge

Boot - aileron tab control LH only
Plate - alleron tab control boot LH only
Door - wing inspection

Door - wing inspection front

Door - wing inspection rear

Door - aileron cable inspection

Drive Assembly - 90°

Cover - inspection door
Tip Assembly - wing

Bracket Ingtallation - wing tip position light



& e 16 =

4E

Wings may be made in sections such as centre section, outer wings
and wing tips. Or, they may be made =8 one complete unit which is
fastened to the fuselage. Whichever form is used the basic structure
usually consists of one or two spars, a large number of ribs, and leading
- and trailing edges.

{2) SPARS

There sre several types of spsrs. Usually these spars taper towards
the wing tip. If they are made of wood it is usually spruce. Metal spars
sre mostly always used to=day and can be made of steel or sluminum alloy.

(3) RIBS

i There are many different tyves, but all have the same purpose, to

take the air load from the skin covering and transfer it to the spars, while
maintaining the serofoil section in its correct shape. Some ribs are known
a8 compression ribs. These have sn sdded duty; thet of teking the horizontal
load betwean the spars.. :

(1) sEIN-

The skin or covering of the wings can be aluminum alloy sheets (ususlly.
slelad) or wood and fabric on the lighter sircraft, ’

AIRFRAME EXPEDITOR 3

Ceneral Information

The airframe group includes the structursl components, flight control
surfaces, and landing gear system. It includes the body group (centre
section, wing and fusolago), tail group (stabilizer, rudder, etc), surface
controls, landing gesr and all related component parts of these groups.

WING GROUP
Centre goetion

®he primary structure of the centre section consists of a single,
heat treated, welded steel tabulsr truss. This truss carries the fittings
of the engine mounts, lazding gear, and outer wing panel main spars. The
remainder of the centre section structure consists of aluminum alloy ribs,
bulkheads, stringers, and a smooth skin covering. The rear spar is a shear
beam and supports the centre and inboard flap hinges.
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NOTE: Becasuse of the stressed skin construction of the sirframe and
the heat treated tabular main struss, repsirs should be
attempted only at a designated overhsul establishment,

Engine Nacelles

The engine nacelles house the engine mounting structures and
1landi ng zears. They are built as an integrzl part of the centre section -
and sre not removable. The bottom of each nacelle is equipped with
autome~tically operated doors which enclose the landing gear when it is
retfbefed, ‘

Ouéer Wing

The outer wings sre constructed with single, load carrving front
spers and aluminum a2lloy sheet skin covering. Resr spars transfer the shear
lo2d between upver and lower skin. The remaining structure consists of ribs
and stringers covered by smooth alclad skin. The outer wing front svar
attaches to the centre sec*ion truss at upver and lower spar fittings,

O with specislly *spered spar bolts and nuts. A special nut and bolt also

secures the wing rear spsr, to the rear spar of the centre section wing stub.
A fairing strip riveted to the outer wing skin and attached to the centre
section skin with machine screws and elastic stop nuts, is installed over
the gap between the wing and centre section.

Wing Tips

The wing tips are of the same general construction as the outer
wing. They are attached to the wing by a hinge wire through the front spar
2nd by machine screws through the skin of the wing and the wing tip,

BODY GROUP

Fuseloge

The fuselage is of semi-monocoque construction, the centre section
is an integral part of the fuselage. The prinary structure of the centre
gection consists of a single steel truss which cerries fittings for attach-
ing the engine and landing gesr. This truss is attached to the fuselage and
transmits the losd from the fuselage to the wing,

Nose Compartment

The nose compartment is located between fuselage bulkheads 1 and
3o  An Auxilisry fuel tank in this compsrtment reduces ites volume by about
30 per cent. The maximum capscity of this compartment (vageage) is 600
1bs. including baggage and fuel. The weight of baggage which may be



stowed in this compartment veries with the amount of fuel carried in the
nose tank.

Pilots Compartment

The pilots compartment, containing the pilote and co-pilots seats,
instruments, and controls is located between the bulkhead 3 and 5 just for-
ward of the main cabin cornpartment° Access to this compsrtment is through
the main cabin,

Cabin Comporiment

Location - between bulkheads 5 and 9. Aft of pilots compariment,

In the 3N and 3 NM, aircraft, the cabin is fitted with a plastic
astrodome equipped for astrocompass ard sextant, and two navigation training
stetions with work tebles, lamps and navigation instruments on the right
and a folding instructors sest on the left. The rear training station
has a type B-3 driftmeter; behind it a type B=5 driftmeter is mounted in
the cabin wall. The 3T aircraft are equipped to fit 5 cabin chairs,

The 3NM aircraft carry navigation equipment as in the 3N, and
floor lugs for attaching 5 cabin chairs,

The 3TM aircraft carry 5 cebin chairs, with the necessery fittings,
plumbing and wiring for astrome and navigation equipment as in the 3N,

The cabin door is equipped with an emergency release so it may be
Jjettisoned in flight. An emergency escape panel is fitted in the right,
aft side of the compartment.

Lavstory and Rear Bagraze Compartment

Location - between bulkhead 9 snd 10 just aft of the cabin comparte
ment,

It contains a chemical-type lavstory, vented throush the left side.
The right side of this compartment is used for bagegage sand miscellaneous
tool storage. This compartment is accessible for the main csbin throush
a door in bulkhead 9.

Tail Compartment

Location - between bulkhead 10 to bulkhead 15 just aft of lavatory
ond resr baggage compartment.

L removable panel on the upper half of bulkhead 10 allows access
to the tail compsriment for servicing the flight control cables, pulleys -
radio equipment.
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“Tail Surface Installation
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TATL 3URFACE TNOTALLATTON |

Staﬁilizer Asaenbly
Serew - Fillister head
Screw - Fillister head
Bolt - Tnternal wrenching
Wagher

Tlevator Assembly

Bolt - Aircraft

Gin Assembl& LH

Fin Assembly RH

Screw - Tillister head
Rudder Assembly LH‘
Rudder Assembly RH
Bolt - Alrcraft
Tairing Assembly LH
Fairing Assembly RH

Serew - Truss head
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FIN ASSEMBLY
Bracket Assembly - Antenna Mounting
Serew - Truss Head |
Bracket - hinge
Bolt - aircraft
Bearing |
Bracket - Hinge
Bearing
Shaft Assembly - Rudder tab control

Door - Fin insoection

'Serew - Truss head

Nut - connecting rudder teb control

Drive - Tab mechanism torque tubé

Fitting - Rudder tab control flexible shaft end
Strap - Fin

Serew - Truss head

Shoe - abrasion V-type
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STABILIZER ASSEMBLY

Drive Assembly = elevator tab 90 degree LH
Drive Agsembly - elevator tab 90 degree RH
Shaft - elevator tab.
Drive - tab mechanism

“Nut - elevator tab control connector

Reinforcement - elevator tab 90 degree drive

Shaft - elevator tab control torque

Sprocket - elevator tab control torque

Shaft - elevator tab control torque

Shaft - elevator tab control torque tube

Coupling - elevator tab control torque tube

Bracket - elevator tab control

Bearing

Bracket - male elevator hinge outboard

Reinforcement -~ stabilizer

Strip assembly - elevator gap fairing outboard LH and RH
Strip assembly - elevator gap fairing outboard LH and RH
Strip assembly - elevator gap fairing inboard LH and RH
Strip assembly - elevator gap fairing centre LH

Strip assembly -~ elevator gap fairing centre

Bracket - male elevator hinge centre

Bearing

Bracket Asgsembly = stabilizer pulley

Bellerank - rudder control

Bumper -« rudder bellcrank stop

Block - rudder tab control stop

Door - stabilizer inspection.

Door - stabilizer inspection

Plate Assembly - stabilizer rudder cable inspection

Plate Assembly -~ stabilizer rudder cable and tab inspection

Plate Assembly - rudder bullerank inspection
Box assembly - rudder horn LH

Box assembly - rudder horn RH

Bracket - support bellecrank stabilizer LH and RH
Drive Assembly - rudder tab control

Fitting - stabilizer attaching upper LH and RH
Fairledd - rudder tab control

Angle - stabilizer attaching LH and RH

 Angle - stabilizer attaching IH and RH
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Pilots Compsrtment Windshield

General = the pilots and co=pilots windshields are constructed in’
9 sections. Each section is encased in removable channels or fairing
sections and sesled. Be e

Astrodome

_ An acrylic plastic aetrodome} with fittings to‘accommodate~the
sstrocompass and sextant, is installed in the cabin roof beside the forward
navigators station. The dome isheld in place by a rubber seal around the
RITTH

Caution - 4o not buff tﬁe aatrodome.b Was with soap and water only,
then wax.

Tail Cowling

The tailvcowling consi-t‘of an outer and inner cowling, the outer
attached to the fuselage and the inner attached to theelevator. The cowling
stremmlines the fuselage and covers. the elevator bellcranl; and link rod.
TAIL GBOU?

Horigontal Stabilizer

, The horigontal stabilizer is of a conventionsl reveted sheet meyal

construction and has 2 spars of aluminum alloy sheet. The elevator hinges
are attached to the resr spar. The stabilizer is attached to the fuselage,
by fillister head machine screws. . e

Vertical Stabilizer .

=N The construction of the vertical stebilizer is similar to that
of: the horizontal stsbilizer. It is an all metal construction. The vertical
s$3¥{1izers are attached to the horizontal stabilizer by machine scres an—
chored in the vertical stabilizer with self locking nuts,

AIRCRAFT CONTROL SYSTEMS - General

Control of an sircraft in flight is achieved by operating the
control surfaces. These are hinged, moveable aerofoils which can be moved
by the pilot in order to produce the desired altitu de of the aircraft.
They consist of ailerons, elevators, rudders and trimming tabs.

)
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- All these control surfaces are opersted bv a set of controls in the
pilot's cockpit; s control column (or wheel) operates the elevators and
2ilerons, a rudder bar (or pedsl) operates the rudder. Controllable
trimming tsbs are usually opersted by a wheel or crank,

The various parts essential to the safe, efficient and freely
operating control system of most aircraft is besically the same. They
ususlly consist of3 '

Flexible Steel Cable

. This cable consists of six strands of wire laid around a similar
central or core strand laid clockwise. BEach strand is composed of wires
12id sround a central wire in two layers. The inner layers consist of six
wires 1sid around the core and the outer layer of twelve wires laid around
the inner six wires. Each layer has a counter clockwise pitch and equal
length of lay. The wires sre made of high tensile steel and are coated with
tin as @ protection against corrosion. This cable construction is
known as 7 x 19.

Turnbuckle

A turrbuckle is & unit having three threaded parts of the adjust-
ment of the tension or length of a cable. The barrel type consists of a
central member having a tabular shape with female threads at either end,
one left-handed end one right-handed. Into each end may be introduced
an eye ends These either have a left-handed or right-handed thread as
applicable. The end fittings are made of steel, the barrel of a copper
alloy. Rotation of the barrel with end fittings stationary either
lengthene or shortens the attached cable thereby adjusting the tension.
When this tyoe of turnbuckle ig used to be in "safety" nor more than three
thresds must he showing on the end fittings. To prevent slackening under
vibration turnbuckles are locked with copper, brass or soft iron locking
wire.,

Pulleys

Pulleys s2re used to change the direction of a cable more than 15
degrees. They are usually rade from synthetic plastics and sometimes
light metal alloy. A ball bearing race is pressed into the pivot point
4o reduce bearing friction to & minimum.

Feirleads

A fairlead is a plate block tube to prevent chafing of a ceable
by adjacent metal parts when passing through a dbulkhead, floor former
etc., or to change the direction of a cable up to 15 degrees. They are
made from the same materialg as pulleys,



7 x 19 flexible steel cable 0D
(fig. 16)

—— R,H, thread

L.H, thread Barrel —

BARREL TYPE TURNBUCKLE

(£ig. 17
C ol N\ LJ,,,fJanlnu$ =TT
DI ‘ C

8, -

. v 8
Inspection hole ,
| | PUSH/PULL ROD
Fig. 18

ACTUATING SECTOR

Pie. |



Aqurassy =E=.30 [oxjuc) pue jjeys enbyog,

-28-




-29 -

TORQUE_SHAVT AND CONTROL_COLUMN ASSFiBLY

Shaft - Torque

Flange - Torque shaft outer
Flange - Torque shaft inner
Shaft - control column torque
Collar - torque shaft

Bushing - torque shaft

Arm Assembly - torque shaft

Casting - arm assembly

- Bushing - torgue shaft arm

Bushing - torque shatt arm .
Column - elevator control LH
Column - elevator control RH
Bearing

Sprocket -

Spacer

Pulley

Pulley

Wheel control

Hub Asgsembly - control wheel
Button Assembly - control wheel

Cable Assembly ~ aileron control column LH
Cable Assembly - aileron control colurmn RH

Cable - LH and RH
Barrel - turnbuckle IH and RH
Cable - LH

Cable - RH

Chain - LH
Chain - RH

Link - Plate
Cover -~ Plate
Lock - spring
Cable - LH

Cable ~ RH
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Bellcrank

A pivoted unit having one or more arms used to give sharp change
in load direction without the extensive use of pulleys. In the case of
2ilerons it can gzive differential control.

Push~Pull Rods

Are used to transfer the energy from a cable or bell crank directly
to control surface. They must be adjusted so that the threaded rod is
visible through the inspection hole in the boaring or clevis end; =t least
one thread must be visible beyond the jam nut.

Control Actusting Sectors

‘A pivoted round unit to which the control cables are attached.
Used to transfer the energy from the cables directly to the control surfoces
via a pushe=pull rod. ”

EXPEDITOR SURFACE CONTROL SYSTEM

General
ETI SRR IS

All flight control surfaces are operated by means of cable svstems
attechHed to the controls in the pilote compartment. 'The main control cables
~re made of 7 x 19 pre=fonned extra flexible, corrosion resistant steel.

The rudder and aileron cables are 1/8 inch diasmeter, elevator cables ore
5/32 inch diameter and 3/16 dismeter, and trim tsb cables are 3/32 inch
diameter. Turnbuckles are nrovided a2t access points to facilitate
installation adjustment, and removal of the cables. Anti-friction,
prelubricated pulleys are used throughout the system.

Ailerons

Ailerons are hinged to the outer wing by a piano wire type hinge
extending almost the full length of the aileron. On the left aileron is
a controllable trim tab; also Serial CA-213 and after, except CA-281,
have a ground adjustable trim tab on the right aileron. The ailerons
are fabric covered, with an aluminum gl loy structure. '

The aileron system is controlled by the wheels on each control
column in the pilots compsriment. Tach wheel is mounted on & shaft running
inside the column. Chains are routed over the sprockets %0 short cables
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AILERON CONTROL INSTALLATION
Link - alleron |
Bearing
Pulley Assembly - alleron bellcrank LH and RI
Pulley - aileron control LH and RH
Bushing
Bearing
Stop - aileron control
Pulley - idler
"ulley
“ulley |
Bracket - aileron pulley LE and K
Fulley - aileron top; |
Pulley - aileron bottom :‘
Cable Assembly - alleron outboard 1M and RH
Cable - aileron end |
Barrel - Turnbuckle
Cable - aileron centre
Cable - alleron end
Link - aileron cable attachlng
Bracket Assembly - aileron cable fairlead suppbft
Fairlead - aileron 6ables

Pulley - aileron cable,
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Covered Aileron Assembly
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COVERED AILERON ASCEMBLY
Tab Assembly - Li only
Pin - aileron tab LH only -
Leéd - balancing
Serew - brazier head
Hinge = aileron LH and RH
Bolt
Rbd - aileron tab control
Case Agsembly --:aileron taB control
Plug - aileron tab control

Actuator Assenbly

-Washer

Drive Assembly - 90 degree

‘End - rod LH only
Door - aileron tub inspection LH only

Derev - Brazier head

Door « sileron teb inspection rear LH only
Scrﬁw - brazier héad' |
Vasher - lead balancing 12 x 1} inch

Serew - brazier head

ATab - stationary aileron LH and RH

Serew
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running down through the control columns and aft under the pilots floorboards.
They sre then routed inboard to connect with the main sileron control cables,
The main aileron control cables run laterally through the centre section

and outer wing psnel to a point just inboard of the seventh rid from the
cuter panel root. - At this point they turn aft and attach to the aileron
bellcranks. A link rod connects the bell erank to the aileron.

Minor Repairs and Parts Replacement

Check cables, pulleys and bellcranks for excessive wear. Replace
if worn.

Cables that are rusted or corroded are not considered serviceable,

Frayved cables are considered unserv1ceab1e mhen there is more than
6 broken st%andl in 1 inch. :

Control cables are not considered serviceable cannot be repaired.

Adgustmen%

Balance cable in bulkhead 5 - cables rigged to 35 1lbs plus or minus
5 1bs,

Aileron cables in wing - cables r1gged to 50 1lbs plus or minus
10 1bs.

Rigﬁig‘ Ailerons

The sileron travel is set with control column in neutrsl by
sd justing the eccentric bell crank stop located in No. 7 wing rid adjacent
to the aileron bell crank. The eccentric stops in the left wing controls
the up travel of the left aileron and the down travel of the right aileron.
The eccentric stop on the right wing controls the up travel of the right
aileron and the down travel of the left sileron. Using a dubble protractor
to check the travel, adjust the eccentric stops accordingly. If bubble
protractor not availeble the travel may be checked by measuring in inches,
Place flsp in up neutral position and measure the from inboard trailing
edge of aileron to the outboard trailing edge of flap. After adjustlng
make sure all turnbuckles and stops are locked and in safety..
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VWing Flap

The wing flap are constructed of sluminum alloy. The main and .
nose ribs are attached to a single spar. Fabric is used ss & covering over
this frame, portected at the loading edge by a metal nose plate and on
the trailing edge by a rolled section. . Further protection is provided by a
metal scuff plate attached to the under surface which protects the flaps
from the exhaust blast and debris thrown by the wheels. The flap attaches
to the rear wing spsr with 3 hinge brackets, -

Description

The wing flapi are operated by an electric motor installed nea
the centre of the floor structure and the pilots compartmerit floor boards.

. The flap motor is controlled by the flap position switch, and a dynamic

brake relsy. The motor conmnects through a worm gear, to s cross shaft
connected to the ends of the shaft are 90 desree drive assemblies, which
turn the flap actuator screws, The centre part of the drive shaft has s
threaded 'section on which a travelling arm moves to actuate the flap

1imit switches. In an emergency the flap system may be opersated with the
hand crank, The hand crank is pushed toward the pilots seat to engage the
flep mechanism. A double spline drive on the shaft of the hand crank uakes

it possible for the crank to operate .either thelanding gear or the flaps,

- The position indicator is operated by s rheostat located on the
flap gear box in the right wheel well. On some remanufactured Expeditor -
3P aircraft a cone type overload clutch is incorporated in the flap motor
gear box. The overload ¢lutch was used prior to instsllation of dynsmic

breking equipment. On remanufascture, the clutch was tightened sufficiently -
to render it inoperativee . :

Wing,qup'Eléctrical System

The flap position switch shaped like @ minature flep, is mounted
on the right front side of the control pedestal. This switch has 3
.positions up, down, and off. The switch controls the flap motor located
below the pilots floorboard. Travel is governed by the limit switches and
a dynamic brake. Position is resgistered by an indicator on the pilots
instrument panel. . The indicator is connected to & rheostat on the flap
gear box in the right necelle, : : ; :

Flop Position Switch

The flap position switch consists of 2 muro switchen, one up,
and one for the down positions, and a lever with a handle in the form of
a minature wing flap. : ‘
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WING FTAP MEANANIGH TN ALLATION

Hotor Asgembly - flap mech&nism

Shaft « flap mechanism cross

Stop « lap mechanism ami: 1imlt auwitch
Amm -« {1lap 1limit switch

Bearing

Universal - flap mechanism

Housing Assembly = Bearing cross shaft flap
Housing - bearing cross shaft flap

-Guard - sprocket

Guard Asgembly « wing flap hand crank chain
Sprocket - tall wheel idler

Bushing -~ sprocket

Chain - wing flap handcrank

Tube - wing flap drive

‘Tube « wing {lap mechanism drive

Gear box Assembly -~ flap control LH
Geur box Agaembly - flap control LH
Joint - universal

Collar

Pin - collar

Bearing

Universal

Shaft - flap control

Bearing

Spacer - bearing

Ring - Lock

Housing -~ flap screw

Shield -« flap screw dust

Screw - flap
Bracket Assembly
Bracket Assembly
Bracket Assembly
Bracket Agsembly

flap gear housing LH
flap gear housing IH
Flap limit switch arm slide
flap limit switch arm slid
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Covered Flap Assembly

Flap Assembly

Plate Assembly

Sepew - Brazier head no 6-32 x 3/8 inch’
Cover - Flap inspection hole

Spring

Serew - round head no 3-32 x 1 inch




' Flap Control Gear Box Assembly = -
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FLAP CONTROL GFAR BOX ASSEMBLY

Tube =~ shaft assembly L and R

Tube « shaft assembly L
Tube - shaft assembly R
Tube = shaft assembly L
Gear - Pinion flap control

Bearing = right shaft

Bearing - left shaft.

Universal - flap mechanism
Collar - flap control LH

Gear Assembly = flap control ring
Plug - mapld ’ ‘

Plug - maple

Spacer - bearing

Collar

Bearing - Shaft

Housing - Gear Box RH

Bolt - aireraft no 10-32 x 1 inch
Bearing - shaft (RH box only)
Collar - flap control box assembly RH

- Gasket - housing cover

Cover -~ housing
Screw - fillister head 3-20 x 4 inch

FLAP MECHANISM MOTQR - ASSEMBLY

Motor assembly

Worm - motor shaft

Key - woodruff 3/32 x % inch

Nut - check 5/16-24

Bearing - motor shaft

Plug - Gear housing

Shaft = flap gear

Gear - flap mechanism drive

Pin - Taper :

Bearing - clutch shaft -

Housing - flap motor drive.

Serew - fillister head no 10-32 x % inch
Plate ~ flap motor gear housing cover
Serew - fillister head no 10-32 x 4 inch
Universal - clutch.shaft

Universal O clutch shaft :

Pin - Tapered no 10-32 x 1 14/32

Plug o ” . ep

Washer - gear flap centering mechanism



gzgamic Brake Relay

If so arranged that when the adjustsble actuator bolt on the
travelling arm opens the control circuit (by actueting the limit switche'),
it also establishes a dvngmic braking circuit through either the forward
or reverse contactors of the rel<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>