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Chapter 4A FLYING CONTROLS - GENERAL INFORMATION
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DESCRIPTION Effect of partial hydraulic failure by the services hydraulic system, but

Control surface operation

1. The flying controls consist of
ailerons, rudder, tail plane, air brakes
and flaps, all hydraulically operated
(Chap.6). The flaps and air brakes are
moved by double-acting jacks, the
ailerons and rudder by jack-type powered
flying-control units (p.f.c.u.) which
incorporate integral control mechanisms,
and the tail plane by a twin screwjack
p.f.c.u. which is driven by hydraulic
motors controlled by an integral valve
mechanism. The p.f.c.u. are mechanically
controlled through rod-and-lever control
runs from a conventional control column
and rudder bar. The operating jacks of
the flaps and air brakes are controlled,
through electro-hydraulic selectors,
by switches in the cockpit.

2. Hydraulic power for operation of
ailerons, tail plane, and rudder is
duplicated (No.1 and No.2 controls
systems) so that failure of one hydraulic
system does not result in loss of air-
craft control. Aileron power duplication
is effected by using two p.f.c.u., each
powered by a separate hydraulic system,
to operate each aileron; if one hy-
draulic system fails the affected
p.f.c.u. is motored by the second unit.
Failure of one hydraulic system also
results in one of the two hydraulic
motors in the tail-plane p.f.c.u.
failing to operate, but the other motor
continues to drive the screwjacks. The
rudder p.f.c.u. is a tandem-piston
type, with the two pistons served by
different hydraulic systems. The flap
and air-brake jacks are operated only
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the availability of two pumps in this
system ensures continued operation
should one pump or one engine fail.

Asymmetric flap prevention
3. To prevent an asymmetric flap con-
dition on take-off or landing the
operating jacks have an integral hy-
draulic lock which operates with a flaps
DOWN selection. A restrictor | |
in the up line ensures that, in a
condition of pipe failure, the flaps
are held in the position obtaining at
the time of failure.

Aileron movement restriction

4. With the undercarriage lowered,
during landing or take-off, 16 deg of
aileron travel are available. When the
undercarriage is retracted a mechanical
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CONTROL TUBE FEELER GAUGE

PINCH BOLT

ECCENTRIC
ADJUSTMENT

A TOLERANCE OF + 0.005 IN. TO 0.0(0 ‘|N. TO BE
MAINTAINED FOR ALL CONTROL ROD RUNS THROUGH
ROLLER GUIDES

3-8352-2

Fig. 2. Control rod guide-roller
adjustment

restrictor, operated by the port wheel
well door, contacts a spacing collar
in the aileron control run in the port
wing. This reduces the available aileron
travel to 8 deg ensuring that aircraft
rolling limitations are not exceeded
in flight.
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Artificial feel
5. As the primary flying controls are
irreversible, artificial feel is pro-

vided in each system. In the ailerons.

system, this is achieved by a torsion
shaft; in the rudder and tail-plane
system, a representative loading on the
pilot’ s controls is effected by hydraulic
feel units which vary the loading with
changes in air speed or altitude. A
limiting device incorporated in the
hydraulic pressure regulating mechanism
ensures that the loading does not become
excessive at supersonic speeds. Addi-
tionally, light spring centring forces
are applied to the rudder and tail-plane
controls, providing emergency feel
should hydraulic loading be lost due to
hydraulic or pitot static failure.

Trimming and flight-control coupling

6. Trim changes are effected by elec-
trically-operated linear actuators which
are linked into each control run and
controlled by cockpit switches. The
actuators move the control runs, dis-
placing the p.f.c.u. and the cockpit
controls to the required trim position.
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A.P.101B-1003-1A, Sect.3, Chap.4A
A.L103, July 73

Electro-hydraulic autostabilizer actua-
tors impose flight control system
demands upon the control surfaces in a
similar manner, but without causing
movement of the cockpit controls.

Principal hydraulic components

7. For information on the principal
hydraulic components of the flying
controls systems refer to Chap.6.

SERVICING

WARNING
The relevant safety precautions de-
tailed on the LETHAL WARNING marker
card must always be observed before
entering the cockpit or performing
any operations upon the aircraft.

Control rod guide-roller adjustment
(fig. 2)

8. The allowable tolerances and the
method of measurement are shown in the
illustration. If adjustment is necessary,
slacken the pinch bolt and rotate the
spindle of the eccentrically-mounted
roller.
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