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a short drop link, to the manually
controlled gear change mechanism at
the column head and from there, by
means of a conhecting-rod, to the arm
of a torque shaft pivoted within the
column base.

7. Movement of the torque shaft is
directed aft, through a universal
joint, to the universal fork lever,
variable gearing and cable drum, These
items are mounted, together with the
control column, on a common pedestal
casting attached to the cabin floor.
The cable drum and lever are pivoted
coaxially one behind the other with
the gearing mechanism located to port
and between them,

B. From the cable drum, a pair of
cables continue the drive aft under
the pilot’ s seat and pass through the
floor beam pressure seals at station
No. 148, the port cable passing round
a pulley mountedon the q-feel cylinder
head support bracket, and the star-
board cable passing around two pulleys,
one mounted on the rear of the pedes-
tal casting and the other pivoted on
the inside of the seat mounting.

9. After leaving the pressure seals,
the two cables travel aft under the
cabin rear floor to separate pulleys
bracketed to the base of the front
spar and situated to port of the air-
craft centre line, the starboard
cable crossing over the port cable
between the pressure seal and individ-
ual pulley positions.

F.5./3 .
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10. From these pulley positions, the
cables are diverted outboard, one to
port and one to starboard, both pass-
ing through the leading edges of the
wing centre section, to the aft side
of the Teleflex tension regulators;, the
regulators form one half of the drive
transfer mechanism and are located
on the outboard face of rib No.4 at
the wing fold.

11. The muting of the cables is con-
trolled on the port side by two pul-
ley positions, one on the forward
face of the front spar outhoard of
main rib No.0OA and the second on the
forward faceof the front spar between
nose rib No.2 and 3.

12, Routing of the cable in the star-
board side issimilar with the addition
of a further pulley positioned on the
base of the front spar, slightly to
starboard of the aircraft centre
line,

13. A balance cable, connecting the
forward sides of the port and star-
board quadrants of the Teleflex ten-
sion regulators, completes the cable
circuit. Routing of this cable is
carried out by pulleys mounted on the
same pulleys brackets as the drive
cable pulleys., An additional pulley
is located on a bracket attached to
the inboard face of the pylon mounting
at rib No.4 to ensure correct align-
ment of the cable to the tension reg-
ulators.
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1%. As mentioned in para, 10, the Tele-
flex cable tension regulators at rib
No.4 represent one half of each of
the drive transfer mechanisms, the
other half is composed of 2 Teleflex
bell-crank compensator fitted to the
inboard face of rib No.4A on the ext-
ension wing, port and starboard. With
the extenslon wings spread the rollers,
mounted on the cable tension regulators,
mate with the roller tracks on the
bell-crank compensators and transfer
the drive across the wing fold. The
drive, so transferred, is passed on
by a compression strut, attached at
its inboard end to the bell-crank

compensator, to three connecting-rods

linked together in series, and oper-
ating on swinging arms mounted hor-
izontally in the extension wingleading
edge structure. The extreme outboard
end of the line of three connecting-
rods terminates at the attachment to
the bell-crank lever of the spring-
feel unit located on the forward face
of the front spar between nose rib
No, 8A and 10.

15. Motion from the spring-feel units,
port and starboard, is transferred
aft by connecting-rods which pass
through the front spar. On the port
side, the aft end of the rod connects
to the inboard end of & lever, which
is free to pivot withinadouble lever
assembly (fig.5) attached to the
autopilot mechanism, and from thence
by another connecting-rod, attached
at its forward end to the outhoard
endof the pivoted lever, to the servo
control valve lever,
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16. The starbogrd side is similar in
its method of pperation, with the
exception, that, interposed between
the spring-feel unit and the autopilot
lever assembly, is a further lever
assembly and an additional connecting-
rod; the purpose of these is to pro-
vide an opposite movement, through
the linkage, to the servo control
valve lever which, in turn, provides
an opposite movement of the ailerons,
Partof this interposed lever assembly
also carries theoutertrim lever, the
inkoard end of which is attached to
the rams of the electrically-controlled
trim actuator; the body of the act-
uator is anchored at a point on the

AILERON

DRUM

HOLE FOR
RIGGING PIN

AFT LiNK

Neutral.

Fig.4 Aileron gearing mechanism

structure outboard of rib Ne.9 and
aft of the front spar.

17. The aileron servo control units,
in both portand starboard wings, have
their ram ends anchored to a bracket
on the rear faceof the main spar ext-
ension, and the body ends attached to
the ailerons at the base of their in-
board hinge brackets, Operation of
the servo control valves, by the met-
hod described, .allows hydraulic pres-
sure to be supplied and relieved on
appropriate sidesof the servo control
unit pistons, causing extension or
retraction of the servo control unit
rams and the subseguent up or down
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movement of the gileron, Further inf-
ormation regarding the servo control
units and their hydraulic systems will
be found in Seect.3, Chap.6.

Aileron variable gearing mechanism
(fig.4)

108. The variable gearing mechanism is
designed to give waximum lateral con-
trol for minimum movement of the con-
trol column handle. Its action dep-
ends upon the differential motion of
two inter-connected levers, due to the
component connecting them being also
connected to a third lever. The gear-
ing itself consists of a universal

-
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fork shaft mounted in ball races sit-
uated in the main casting. The shaft
occupies a position directly aft of,
and in line with, the torque shaft
located in the base of the control
column, and is coupled to it by a
universal joint.

19. A short lever, splined to the
fork end shaft and protruding downwards
from it, carries at its free end the
forward link lever; the purpose of
the link lever being to transfer
movement of the fork end shaft to the
layshaft which lies outboard of and
parallel to it., The layshaft, in
common with the fork end shaft, rotates
in its own ball races and also has
splined to it a short vertical lever,
The free end of this lever is occupied
by the outboard end of the forward
link lever. Thus, rotation of the
fork end sharft, derived from move-
ment of the control handle, produces
an angular rotation of the layshaft
and this in turn causes an oscillating
movement of the aft layshaft lever,

20. For the purpose of this text, the
aft layshaft lever may be looked
upon as the first of the three levers
upon which the main differential
motion is dependent. It is inclined
to the vertical and occupies a pos-
ition at the extreme aft end of the
layshaft, with its upper end rigidly
attached to it. The lower end of
this lever is attached to a triangular
double-sided yoke which is free to
pivot about its attachment point. Ref-
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erence to fig.4 will make it clear
that the yoke can be compared to an
isosceles triangle, which has one
attachment hole at each of its three
corners. The triangle, when the con-
trol column handle is in the neutral
position, lies on its side with the
apex inboard and the base inclined
outboard, the layshaft lower end be-
ing connected to the uppermost hole
in the triangle,

21. The lower outboard hole in the
triangle is the attachment point of
the aft link lever. This lever is the
second of the two interconnected
levers mentioned in para, 18, The
purpose of this lever is to pass to
the aileron drum movement transferred
from the yoke, when the yoke is act-
uated by the oscillation of the aft
layshaft lever, and its path of travel
controlled by a third lever. This
third lever is the U-shaped cranked
lever located on and pivoting about
a pair of bolts anchoring it o indiv-
idual webs which are part of the base
of the layshaft mounting casting; the
bolts pass through each of the sides
of the lever at its closed end.

22, The triangular yoke occupies a
position inside the cranked lever, with
the free ends of the lever attached
one to each side of the yoke at its
apex {(extreme inboard end).

23. The aileron drum is located at
the aft end of the universal fork
shaft; the nut and retaining plate, at
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the end of the shaft, hold in position
a ball race upon which the drum is free
to rotate; the drum is completely
divorced fromthe universal fork shaft
and its rotation is dictated entirely
by the travel of the aft link lever.

23. When the yoke and its attendant
levers are sited correctly, the yoke
occupies a position inside the cran-
ked lever with the aft link occupying
a position inside the yoke, Thus, in
their respective paths of travel, which:
is governed by the arc described by
the lower end of the aft layshaft
lever and the cranked lever, the yoke
passes through the cranked lever and
the aft link passes between the two
sides of the yoke.

25. By the foregoing arrangements a
movement of the control column handle
will set up rotation in the universal
fork, also a rotation of the aileron
drum, but at a different rate, the
angle of rotation of the drum being
less than that of the universal fork
shaft owing to the operation of the
differential linkage. As the control
column handle is moved closed toelther
of the full travel positions, the rota-
tion of the yoke diminishes and the
motion lost between the universal fork
and the aileron drum decreases. Thus,
the ratio of aileron drumto universal
fork movement, and consequently to
that of the control column handle, be-
comes progressively greater as the
handle is moved from neutral to either
of the full travel positions.
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Aileron spring-feel mechanism (fig. 5)
26. As the name implies, the spring
feel mechanisms aredesigned to sim-
ulate, at the control column handle,
the lateral loads normally felt by the
pilot when flying an aircraft which is
notf{itted with power-operated control
surfaces.

27. Each unit is composed of one
large bell-crank lever, one smaller
double-sided bell-crank lever and a
spring strut, all mountedon a common
Both of the levers are
mounted in the same plane on the
casting and are free to pivot at their
respective attachment points, the
smaller lever being situated below
and to one side of the larger lever.
The spring strut has its body attached
to the casting and its ram shaft eye
end connectedtoone arm of the small-
er lever. The other arm of this lever
carries, at its free end, a roller
which engages on theface of adouble~
lobed cam secured cecaxially to the
under side of the larger lever. The
roller is spring-loaded to the cam
face by the action of the spring strut
and, in neutral position, the roller
engages centrally in the dwell located
between the lobes of the cam.

casting.

28. The largebell-crank lever pivots
about its attachment point and its two
free ends are connected (1) to the
extreme end of the connecting-rod
linkage in the extension wing leading

edge, and (2) to the forward end of.

the connecting-rod, which joins the

e

spring-feelunitto thelever assembly,
leading to the autopilot and the servo
control unit connecting-rod.

29. By this arrangement, with the
wings spread and the Yellow or Blue
hydraulic systems pressurised, any
movement of the control column handle
will cause the cam to rotate and the
roller toride up the lobes of the cam,
thus compressing the spring and pro-
viding an resistance to
the movement of the control column
handle. Similarly, if the control
column handle is released from any
out of neutral position under the con-
ditions mentioned, the spring-feel
strut will cause the cam to rotate and
return the roller to the dwell of the
cam, thus returning the control col-
umn handle to neutral.

increasing

30. With the wings folded, the self-
centring action of each spring-feel
mechanism is. confined, by the dis-
engagement of the drive transfer
mechanisms, to its respective outer
wing section of the control system,
but, due to the gravitational effect on
the ailerons and the connecting-rod
linkage and providing that the hyd-
raulic system to the serve control
unit is not exhausted, the entire
ailercn system will be out of phase,

31. Since the friction loading of the
cabin and centre section of the con-
trol system is relativelyinsignificant,
in the event of the conirol column
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handle being operated and left out of
neutral after the wings have been
folded, when the wings are next
spread, and assuming that the hyd-
raulic system has been exhausted,
the ailerons will be out of phase. No
harm will come to the system under
these conditions however, as, when
the drivetransfer mechanisms engage
at the wing fold, the compression
strut from the bell-crank compensa-
tor to the connecting..-rod linkage will
compensate for this out of phase con-
dition, and subsequent recharging of
the hydraulic system will return the
ailerons to neutral and alleviate the
load borne by the compression strut.

Aileron trim mechanism (fig. 3}

32. Provision is made for lateral
trim correction by an electrically-
operated actuator incorporated in the
starboard aileron circuit and con-

d trolled by a double toggle switch on

the control column. p As stated in
para. 29, the action of the spring
struts incorporated in the spring-
feel units will, with the hydraulic
system fully operational, cause the
aileron control column handle to re-
turn to neutral and hold this position
with hands off the controls.

33. With the aircraft in level flight
under the conditions stated, correc-
tion of lateral trim is achieved by
selecting the required trim on the
switch by moving it to port or star-
board. Selectionon the switchcauses
the actuator ram end to extend or
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retract and operate the intermediate
and control valve connecting-rods via
the double lever assemblies, Owing
to the construction of the lever ass-
emblies, operation of the actuator
affects none of the starboard ailercon
linkage forward of the trim actuator
lever assembly,

3%, An inductor type transmitter con-
nected between the body and the ram
of the actuator transmits, toa visual
indicator mounted adjmscent to the
switch, the degree and direction of
the applied trim,

35. Further information regarding the
actuator, the transmitter and the
indicator, and their electriecal cir-
cuits will be found in Sect.5, Chap.1l
and 2,

Autopilot mechanisms (fig.J and 5)

36. These mechanisms are incorporated
to provide a simple means of using
part of the main control system for
autopilot operation of the ailerons,
80 that the surfaces may be moved to
give automatic pitch and roll control
without transmitting motion back to
the column handle.

37. Each mechanism comprises a dual
lever assembly consisting of a plain
inner lever centrally pivoted between
the arms of a forked outer lever, whose
inboard and outboard ends are connected
to the adjacent spring-feel mechanism

38, The two inboard ends of the outer
lever are anchored to individual brac-
kets on the front face of the main
spar extenaion, whilst the single out-
board end 18 connected via an electro-
hydraulic actuator to the front face
of the main spar extension, and, via
a spring-centring strut which carries
a rocker-operated micro switch, to
the rear face of the front spar.

39. When the column handle is oper-
ated under autopilot OFF conditions,
the inner lever of each assembly
pivots centrally within the outer
lever which remains stationary.

40, With the autopilot switched ON,
any deviation of the aircraft from
its pre-determined course is detected
by the gyro unit. This passes on
electrical impulses which open and
c¢lose appropriate ports in the act-
uator causing it to extend or reiract
accordingly.

¥1. In consequence, the inner and
outer levers of the mechanism now
pivot simultaneocusly about their in-
board attachment points, and indep-
endently of the part of the system
between those points and the column
handle. The control valves and hence
the servo units and ailerons can thus
move in the same directionm or in opp-
osite directions and, by this arrange-
ment, the surfaces now perform the
function of elevons,

%2, 'The spring centring struts ret-

AP LELTA, Vol. !, Book 1, Sect. 3, Chap. 4
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after sufficient corrective extension
or retraction has taken place. The
rocker-operated micro switch, con-
trolled bya flanged disc on the strut
plunger, 18 provided for ground test-
ing the autopilot as described in
8ect.5, Chap.2.

83, Purther information regarding the
autopilot actuators, the micro switches
and their electrical circuits will be
found in Sect.5, Chap. 2.

Note...

On those aircraft in vhich an auto-
pilot is not fitted, the electro-
hydraulic actuators are omitted and
replaced by connecting-rods.

Aileron manual gear change

%8, The manually-controlled gear
change provides a means of varying
control column handle lateral move-
ments for a givenaileron displacement,
Its use is confined mainly to low air
speeds such as those required during
landing approach, particularly under
turbulent air conditions.

45. The method of operation relies on
variation in relative movement of a
connecting-rod and a drop link con-
nected to individual attachment points
on a common lever, when the distance
from thedrop link to the lever fulcrum
is increased or decreased.

B6. A longitudinally slotted lever is
positioned on the port side of the

and servo unit,
. urn the autopilot actuators to neutral. column head, pivoting transversely on
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the rear face of the control column.
The slot in the lever carries a rect-
angular block which is threaded int-
ermally to receive the threaded for-
ward end of an operating shaft, This
shaft, carried by a bearing in the
lever spindle, is located forward of
the bearing, by a shoulder formed
between the bearing surface at its
after end and the threaded portion at
its forward end. The serrated after
end of the shaft protrudes from the
bearing and has mounted on it = gesar
operating hand wheel, Rotation of
the hand wheel will cause the block
to slide backwards or forwards in the
lever slot.

87. A threaded stud, located on the
outboard side of the sliding block,
is connected via a short drop link to
a lever formedon the port side of the
cantrol column handle, whilst a ball
race at the forward end of the slotted
lever provides an attachment for a
vertical connecting-rod which runs
down the forward face of the control
column, jolning it to the arm of a
torque shaft pivoted horizontally
fore and aft within the column base,

af8. With the sliding block screwed
fully forward the gearing isin normal
position; clockwise rotation of the
operating hand wheel will cause the
block to move aft until the gearing
1s in the high position. This high
position increases the ratio of torque
shaft (and aileron) to column hand‘

e e i?
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movement. For normal flight the
hand wheel should be left in a fully
anti-clockwise position,

Tail-plane control circuit (fig.6)

49, Forward or backward movement of
the control column transmitsdrive, to
a pair of cables via the variable
gearing cable drum, These cables are
routed aft, under the variable gearing
assemblies and the pilot’'s seat mount-
ing, and through pressure seals in
the floor beam at station No.148 to
pulley positions at the base of the
main spar where they turn cuthoard
and pass into the port wheel well.
Changing direction again, the cables
travel aft through the boom to the
cable compensator mechanism located
at frame No,5 at the foot of the port
fin, and are then diverted upwards
through the port fin te terminate at
the cable drum of the tail-plane trim
unit located in the fin head.

50, The tail-plane trim unit, which
combines the tail-plane trim and spring
feel mechanism, 1s located below and
slightly aft of the tail plane pivot
point. It is mounted vertically and
pivots about itshorizontal attachment
bolt; movement set up in the cable
run causes the unit to pivot on its
axis.

51. Mounted ahead of the trim unit
i1s the Mach sensitive gear change
mechanism this occupies a position
below and slightly forwardof the tail
plane pivet point, is mounted iné
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manner similar to the trim unit, and
is also free to pivoton its attachment
bolt. The two units are joined by
two connecling-rods, one below and
one above pivot point.

52. Rotation imparted to the trim
unit by movement of the cables sets
up a similar rotation of the gear
change unit via the lower connecting-
rod, whilst, at the same time, the
upper connecting-rod conveys the move-
ment back toa bell-crank lever pivot-
ing about the outboard end of the
trim unit assembly.

53, A further connecting-rod attached
to the lower arm of the bell-crank
lever passes down the fin and connects
at its lower end to the control valve
lever of the servo control unit., Thus
movement of the contrel column govems
the movement of the control valve lever
and completes the port control circuit.

54, To operate the servo control unit
in the starboard fin, an interconnect-
ing cable run is introduced into the
existing control circuit. A cable
drum, cast integrally with the Mach
gear change mechanism, operatesapair
of cables which pass upwards to pulleys
adjacent to the centre of the hollow
tail-plane pivot, then pass through
the pivot casting, across the interior
of the tail plane, to emerge via a
similar pulley assembly at the star-
board fin head, from which they pass
downwards and connect to the segments
of a cable compensator mechanism lo-
cated in the fin.

(A L. 3 June 5B}
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58, This compensator mechanism is
mounted vertically and pivots about
its attachment bolt in a similar man-

ner to the units in the port fin; =

lever, which is cast integrally with
the compensator spoocl, projects down-
wards and has a connecting-rod joining
it to the control valve lever of the
servo control unit. Any movement of
the units in the port fin is transmitted
instantanecusly so that the control
levers of both the servo control units
operate simultaneocusly.

56. Each servo control unit is mounted
with the eye end of its ram anchored
to a bracket located on the front face
of the fin rear spar, the eye end of
the body being connected by a radius
rod to the tail plane pivot bearing
and by a push-pull lever to a cross
head assembly at the rear attachment
to the tail plane, The cross head
‘assembly and the eye end of the servo
unit body run in guide rails built
into the fin structure, their align-
ment belng maintained by the radius
rod.

57. Operation of the servo control unit
valves supplies and relieves "hydraulic
pressure to the appropriate sides of

the servo pistons causing extension

or retraction of the unit and subse-
quent upward or downward movement of
the tail plane.

58. A large tab hinged from the tail
plane trailing edge isentirely depen-
dent upon flap operation for its initial

movement and is embodied to maintaib

F.5. /8

trim and assist control of theaircraft
under take-off and landing approach
conditions. An induced nose heaviness,
introduced by the lowering of the flaps,
is counteracted by the movement of the
tab in an upward direction. In flaps
down conditions, any subsequent upward
movement o f the tail plane fromneutral
will cause a proportionally larger
movement of the tab in the same dir-
ection. With the flaps retracted, the
tab automatically takes up an in-line
position with the tail plane where it
remains throughout the entire range
of control column movement. Further
information regarding the tab will be
found in information on the flaps and
their operation. Further information
regarding the servo units and their
hydraulic systems will be found in
Sect.3, Chap.6.

Control column viscous damper (fig.7}

59. In order to prevgnt pilot induced
oscillations of the tail plane and too
rapid operation of the control column,
8 viscous damper is mounted between
supports on the control ¢column mounting
casting. The main body of the damper
consists of a revolving outer drum,
link-connected to the column, and a
fixed inner hub, both parts being
mounted on a common shaft. The drum
and the hub both have a pair of dia-
metrically opposed vanes, thus divid-
ing the interior of the drum into four
oil1-filled compartments. When the
column is moved, the drum is rotated,
one pair of compartments is enlarged
and the other pair compressed, so that

RECTRPICTEN
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0il is forced from one pair to the
other, through cil-ways in the hub
and a small port in the shaft. The
size of the port is governed by a
spindle which lies inside the shaft
and co-axial with it, rotation of the
spindle either opening or closing the
port. At one end of the spindle is a
crank, which is connected hy a rod to
the top of a bellows assembly, housed
in a cylinder at right angles to the
drum but offset from it. The space
around the bellows is connected by a
Pipe to the pressure line from the
q-feel pressure head (para.125) and
the space inside the bellows 1s con-
nected to the suction line. As the
difference between pressure and suction
changes with air speed, so the bellows
are compressed or extended and the
spindle is rotated. The amount of
damping is thus dependent upon alr
speed, being small at low speeds but
“increasing sharply above 400 knots.

Tail plane variable gearing mechanism
(fig.8)

60. The variable gearing incorporated
in the tail plane control circuit is
in many ways similar to that brevious ly
described in the aileromn circuit, and
is obtained in an identical manner,
i.e,, by means of two interconnected
levers influencing the movement of 2
third lever due to all three being
Jeined by a common moveable component,
The mechanism is built into a separate
casting secured to.the cockpit floor,




MACH SENSITIVE
GEAR CHANGE

directly forward of the aileron gear-
ing mounting, and comprises an opera-
ting lever, guide lever, yoke and
connecting-rod,

61. The cranked coperating lever is
mounted on ball races and pivols on a
bolt in the head of the casting, it
has two radially disposed arms, one
projecting above the attachment point
and one below it. The connecting-rod
has its aft end attached to a bracket
on the control column, its forward
end being connected to the upper arm
of the cranked lever. The lower arm
of the lever passes downwards, inside
the casting body, and terminates at

CABLES TO

COMPENSATOR IN =—

STBD. FIN
<4
v

one of the holes in the triangular
¥Yoke situated below it. With the
controls neutral this hole is the
appermost one.

62. The yoke is located vertically
in a similar manner to the yoke in
the aileron gearing, and the oscill-
atory movement, given to it by the
operating lever when the control
column is moved, is controlled Ly the
guide lever, this lever has its free
(aft) end attached to the after

TAH_-PLANE
TRIM UNIT

attachment hole in the yoke and its
anchored end pivots upon ball races
located in the casting base. The
forward attachment hole in the yoke
is connected to the fork end of a
connecting-rod which passes movement
of the yoke to the tail-plane cable
drum to which it is attached at its
forward end,

63. BY the foregoing arrangement, it
will be seen that the operating lever
and the guide lever control the move-

SPRING STRUT RAM END

SPRING FEEL STRUT

ROLLER LOCATED N CAM DWELL

A\ ‘.@ SPRING FEEL CAM

Fig. 9 Spring-feel mechanism in port fin head
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ment of the connecting-rod. A rotat-
ion of the operating lever will set up
a rotation of the tail-plane cable drum
but at a different rate, the angle of
rotation of the drum being less than
that of the operating lever.

64. As the control column is moved
closer to either of its full travel posit-
ions, the rotation of the yoke dimin-
ishes and the motion lost between the
dperating lever and the cable drum
decreases; thus the ratio of tail-
plane cable drum to column move-
ment becomes progressively great-
er as the column is moved from
neutral to either full travel position.

Tail-plane spring feel {iig.9)

65. In the tail plane circuit, simula-
ted 'feel' is achieved by combining a
spring feel mechanism with the trim
unit in the port fin head. A bellcrank
lever, located above and slightly aft
of the axis of the trim wunit, pivots
vertically about its attachment point
on the inboard fin skin; itg upper arm
connects to the plunger of a spring
strut anchored by its body to the rear
of the fin structure, whilst a roller,
located atthe extreme end of the lower
arm, tracks on the face of a double
lobed cam.

66. The cam is secured coaxially to
the inboard side of the trim unit, and
pressure from the spring strut holds
the roller firmly in contact with the
cam face. In the neutral position,
the roller lies securely in the dwell
of the cam, but, when the control

column is moved, rotation of the trim
unit causes the roller to ride up one
or other of the cam lohes. Resist-
ance to movementof the controls, set
up by loading of the strut, becomes
increasingly greater as the control
column moves towards either full
travel position. Should the control
column be released at any out-of-
neutral position, the pressure of the
rollerlever on the cam face will cause
rotation of the trim unit and operation
of the servo control units until, with
the roller resting in the cam dwell,
the control column and tail plane re-
turn to neutral.

Tail-plane trim mechanism {fig. 10)
67. The tail-plane trim mechanism
is situated inthe portfinhead and con-
sists essentially of an electrically-
controlled two-speed actuator, a sol-
enoidwoperated cam locking lever ass-
embly and a rocker-operated micro
switch.

68. The actuator is carried within the
framework of the trim wunit, with its
body trunnion attached to the forward
end of the frameand its ram end {facing
aft and connecting to the upper arm of
a bell-crank lever, which, under slow
trim conditions pivots about its attach-
ment to the lower aft corner of the
unit; the lower arm of this lever is
joined by a connecting-rodto the Mach
gear change unit.

69. The gsolenoidis mounted on abra-
cket carried on the upper face of the
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finmain rib and is located between the
trim and gear change units, while the
cam locking lever pivots on the in-
board {in skin below and forward of
the spring-feel cam axis,

70. The microswitch and its rocker
lever are mounted on the inboard fin
skin, just above and forward of the

cam axis, with the operating rodfrom

the rocker lever passing aft to con-
nect to a side web of the spring-feel
bell-crank lever., With the spring
feel cam in neutral the roller of this
bell-crank lever rests in the dwell of
the cam and the operating red is pulled
fully aft to depress the microswitch,
Movement of the control column
causes the roller to ride over one or
other of the cam faces andrelease the
microswitch; normally closed con-
tacts in the switch then complete the

_ electrical circuit to the actuator.

71. The system gives fast or slow
trimrning using the two-speed act-
uator, whichis controlled by a double
toggle switch on the control columnn
bandle and by a SLOW/FAST switch
on panel G. For fast or slow
trimming, the SLOW/FAST switch is
selected to the appropriate position,
and movement of the double toggle
switch will operate the slow or fast
trim circuit, as selected.

72. With the actuator in its neutral
position, the actuator ram is almost
fully extended in order that a greater




range of trim TNOSE UP' than 'NOSE
DOWN' is available, and the cam lock-
ing lever is held away from the forward
face of the spring-feel cam by the
spring loading of the solenoid.

73. In flight, high speed trim is
applied by moving the control column
backward or forward from neuatral until
the desired aircraft position is ob-
tained, then, with the AUTO STOP/
ISOLATE switch on panel H set to AUTO

GEAR CHANG
STOPS ON
FIN CASTING

e

A
A5 TAIL-PLANE s LF
¢4 TRiM ACTUATOR AW

!’;&

\@ ¥

O i i e | ==, X0 )

53T0P, the pilot operates the toggle
switch on the column handle in the
required direction until the trimmed
flight attitude is achieved.

74, By this method, the trim unit is
rotated, first in one direction as
dictated by the pilot’'s movement of
the control column, and then, with the
actuator circuit energized, in the
opposite direction by the thrust or
pull of the actuator ram end against

DESYMN LEVER
o

cam &
LOCKING SOLENOID y

CAM_LOCKING .
& LEVER g

Fig. 1O Tailplane trim mechanism in port fin head
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the upper ai‘m of the bell-crank trim
lever; the lever remains stationary
about its pivot point whilst the trim

unit rotates under the ram thrust.

During this operation, the control
column and trim unit return to their
normal neutral position, but the tail
plane remains trimmed to its pre-
selected angle,

75. When neutral is reached, the
roller of the spring-feel unit will

DESYNN TR,
Moy AMNSMITTER

MICRO SWITCH

"7 OPERATING ARM

EPRING STRUT

—————RADWS ROD
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ROD AND CONTROL UNIT)
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fin head, is incorporated in the tail
plane c¢ircuit in order to provide a
variable ratio of tail plane to control
column movement under differing air
speed conditions. The essentials of
the mechanism include the main casting,
(comprising the cable drum, hub and
arms) an electrically-controlled actu-
ator, and a bell-crank lever,

B8. Reference to fig.12 will show how
two double arms, radially disposed
about the inboard side of the casting,
are held away from the cable drum on
the outboard side by the cylindrical
hub upon which the entire unit pivets.
The actuator lies between the upper
arms of the casting with its body
trunnion attached to the extreme end,
while the eye end of the actuator con-
nects to the upper arm of the bell-
crank lever. The bell-crank lever is
located between the two lower arms of
the casting and pivots about itssingle
fixing bolt, the forward end being
attached to a connecting-rod which
passes aft and terminates at the tail
plane trim unit. (It will be noted
that three weights are mounted below
the cable drum, their purpose is to
achieve a static balance of the entire
assembly prior to installation in the
aircraft).

89. Operation of the mechanism is
controlled from a switch on starboard
panel H, which has three positions
labelled AUTO, OFF and LAND, and with
the system energized the following
set of operations take place at each

given selection, I

F.5 /1
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OFF  The system remains in what-
ever gearing was previously selec-
ted.

AUTO 1In this position the gearing
is dependent upon the position of
the alighting gear selector lever
micro switch at low speeds or upon
the contacting machmeter at high
speed,

With the alighting gear selector lever
down, the micro switch below it is de-
pressed; and energizing of the circuit
tothe actuator willcause the actuator
ram to take up a semi-extended posi-
tion, pivot the bell-crank lever and
50 bring the forward end of the lever
(and consequently the forward end of
the connecting-rod) closer to the axis
of the unit, giving a medium control
column to tail-plane gearing {BESTREC-
TED COARSE). After take-off, the
alighting gear will be raised and the
movement of the selector lever will
cause the micro switch contacts to be
released, The actuator will again
function, causing its ram end to fully
retract and consequently carry the
forward end of the bell-crank lever
away from the axis of the unit to give
a lower contrcl column to tail-plane
gearing (NOBMAL}. Whena pre-determin-
ed air speed is reached, the machmeter
causes a further set of electrical
contacts to function and these cause
the actuator ram to fully extend and
pivot the bell-crank lever full travel
towards the unit axis, thus giving
a high surface to column gearing
( COARSE) .
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. LAND 1In the event of a failure
of the AUTO electrical circuit,
operation of the switch to LAND
will give the medium gearing nec-
essary for landing purposes. Fail-
ure of the entire electrical system
to the actuator will result in the
ram remaining at the last selected
gearing, PFurther information re-
garding the actuator, contacting
machmeter and their electrical
circuits will be found in Sect.5,
Chap.1 and 2,

Crosshead mechanism (fig.13)

90, This mechanism located on both
port and starboard rear tail-plane
attachment castings, is composed of a
crosshead block, two spherical bushes
and a pair of rectangular slide blocks
running in flanged guide rails.

91, The crosshead block lies horizon-
tally in the fork end of the rear
attachment casting, and is held in
position by a pivot bolt which passes
vertically through the fork. The
spherical bushes pivot on journals
machined at either end of the c¢rosshead
block with the sliding blocks assembled
over the spherical bushes.

92, The sliding blocks are fitted
inside the parallel guide rails and
movement of the tail plane through its
full travel causes the rear attachment
casting to describe an arc about the
tail-plane pivot. As the guide rails
are straight the arc described is com-
pensated for by the pivoting of the

fAL.3, June 58}
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fin head, is incorporated in the tail
plane circuit in order to provide a
variable ratioof tail plane tocontrol
column movement under differing air
speed conditions, The essentials of
the mechanism include the main casting,
{comprising the cable drum, hub and
arms} an electrically-contrglled actu-
ator, and a bell-crank lever.

88. Reference to fig.12 will show how
two double arms, radially disposed
about the inboard side of the casting,
are held away from the cable drum on
the outboard side by the cylindrical
hub upon which the entire unit pivots.
The actuator lies between the upper
arms of the casting with its body
trunnion attached to the extreme end,
while the eye end of the actuator con-
nects to the upper arm of the bell-
crank lever. The bell-crank lever is
located between the two lower arms of
the castingand pivots about itssingle
fixing bolt, the forward end being
attached to a connecting-rod which
passes aft and terminates at the tail
plane trim unit. (It will be noted
that three weights are mounted below
the cable drum, their purpose is to
achieve a static balance of the entire
assembly prior to installation in the
aircraft).

8%. Operation of the mechanism is
controlled from a switch on starboard
panel H, which has three positions
labelled AUTO, OFF and LAND, and with
the system energized the following
set of operations take place at each
given selection.

F.5 /1 .
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OFF The system remains in what-
ever gearing was previously selec-
ted.

AUTO In this position the gearing
is dependent upon the position of
the alieghting gear selector lever
micro switch at low speeds or upon
the contacting machmeter at high
speed.

With the alighting gear selector lever
down, the micro switch below it 1is de-
pressed; and energizing of the circuit
to the actuator will cause the actuator
ram to take up a semi-extended posi-
tion, pivot the bell-crank lever and
50 bring the forward end of the lever
{and conseqguently the forward end of
the connecting-rod) closer to the axis
of the unit, giving a medium control
column to tail-plane gearing (RESTRIC-
TED COARSE). After take-off, the
alighting gear will be raised and the
movement of the selector lever will
cause the micro switch contacts to be
released, The actuator will again
function, causing its ram end to fully
retract and consequently carry the
forward end of the bhell-crank lever
away from the axis of the unit to give
a lower control column to tail-plane
gearing (NOPBMAL). Whena pre-determin-
ed air speed is reached, the machmeter
causes a further set of electrical
contacts to function and these cause
the actuator ram to fully extend and
pivot the bell-crank lever full travel
towards the unit axis, thus giving
a high surface to column gearing
{ QDARSE) .

RESTRICTED .

LAND 1In the event of a failure
aof the AUTO electrical circuit,
operation of the switch to LAND
will give the medium gearing nec-
essary for landing purposes. Fail-
ure of the entire electrical system
to the actuator will result in the
ram remaining at the last selected
gearing. Purther information re-
garding the actuator, contacting
machmeter and their electrical
circuits will be found in Sect.5,
Chap. 1 and 2.

Crosshead machanism (fig.13)

90, This mechanism located on both
port and starboard rear tail-plane
attachment castings, is composed of a
crosshead block, two spherical bushes
and a pair of rectangular slide blocks
running in flanged guide rails.

91. The crosshead block lies horizon-
tally in the fork end of the rear
attachment casting, and is held in
position by a pivot bolt which passes
vertically through the fork. The
spherical bushes pivot on journals
machined at either end of the crosshead
block with the sliding blocks assembled
over the spherical bushes.

92, The sliding blocks are fitted
inside the parallel guide rails and
movement of the tail plane through its
full travel causes the rear attachment
casting to describe an arc about the
tail-plane pivot. As the guide rails
are straight the arc described is com-
pensated for by the pivoting of the

(A L.3, June 58)
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bushes inside the sliding blocks and
the rotation of the bushes about the
journals of the crosshead block.

g restrictor mechanism (fig.?2)

93. This mechanism is designed to
prevent the inadvertent application
of excessive g to the aircraft which
would result, for example, from a too
rapid recovery from a high speeddive,
It also balances the stick forces
during a catapult take-off,

94, The component parts of the mech-
anism consist of a g weight lever,
g weight, connecting-rod and spring-
loaded strut. The g weight lever is
bell-cranked and pivoits transversely
between the sides of the pilot's seat
casting; its lower arm carries the
g weight and its upper arm is joined
by the connecting-rod to an attachment
lug on the lower aft face of the con-
trol column.

98, The spring strut is located ver-
tically between the two rear legs of
the seat casting, with its body end
anchored toa lug on the cockpit fleoor
and its ram end connected to the upper
arm of the g weight lever, the ram
shaft locating in a recess in ihe
arm.

96. Under normal level flight con-
ditions (with the control column
neutral or nearly so), the spring
strut 18 compressed to such an extent
that the g weight and spring strut
are in equilibrium and gentle m*

F.8. /12

INBCOARD

—— FORWARD —

REAR ATTACHMENT — |
CASTING
CROSSHEAD BOLT ——————

FORK END———""" |

SLIDE RAIL CASTING —

SLIDE RAILS c——— |

AP . 4647A Vo/.l, Book I, Sect.3, Chap.4, (A L.3)}

SPHERICAL BUSH

JOURNAL

T

SLIDING BLOLK

care e gy

SLIDE RAIL
Outboard rall omitted
tor clarity

CROSSHEAD BLOCK

GREASE NIPPLE

PUSH -PULL ROD

VIEW ON ARROW A

Fig.13 Crosshead mechanism

RESTRICTED . (A, L.3, June 58}




PIVOT SLEEVE

SPRING

GUIDE PIN

CONMECTING ROD

BOOY CASTING

7 SHAFT EXTENSION

L
£
A SPRING

BODY CASTING

P B PULLEY MOUNTING

¢

GUARD BOLT

SHAFT EXTENSION DISTANCE

TUBES

PULLEY MOUNTING LEVERS

SPECIAL BOLT

DETAIL A’
SECTION THROUGH PULLEY MOUNTING |LEVERS

Fig.14 Cable compensator-main cables

. RESTRICTED .




£/82-POE0~X 1A

F.5./12

oeuvres cause but little restriction
to control column movement. A man-
oeuvre, such as recovery from ahigh
speed dive, however, will result in
an increase in aircraftnormal accel-
erafion and cause the pg-weight to
produce a stick force in opposition
to the pilot's efforts. The spring
strut contribution to stick force,
under these conditions, is negligible
when compared with the forces pro-
duced by the g-weight.

97. During catapult take-off under
the action of considerable horizontal
acceleration, the g-forces acting on
both the control column and the g-
weight are brought into opposition and
cancel each other out.

Cable compensator mechanism -
main cables (fig. 14).
498, This mechanism, located at

frame No.5 in the port tail boom, is
incorporated in the tail plane main
cable circuit to compensate for vari-
ationin cable tensiondue to structural
flexing.

99. A triangular Ue.section casting
carries secured within it a hollow
shaft, around which is fitted a shaft
extension, a coil spring, a pivot
sleeve and a circular sliding rocker.
The coil spring is positioned between
the flanges formed on the ends of the
sleeve and shaft extension.
of the sleeve protrusions against
indentations in the face of the rocker
holds the spring compressed.

Pressure

AP 4647A, Vol 1, Book I, Cover 2, Sect.3, Chap. 4

100. Apair of pulley mounting levers,
mounted parallel to each other within
the casting, pivot independently about
a common fixing bolt passing through
the sides of the casting. The lower
arm of each lever carries a cable
pulley, while the upper arms are
linked by individual tie-rods to each
side of the rocker. Equal pressure
against each pulley allows the rocker
to slide freely on the shaft.

101. A guide pin located in a longi-
tudinal slot in the pivot sleeve prevents
rotation of the sleeve on the shaft, and
ensures the location of the protrusions
in the indentations in the rocker.

102. Anychange incable tension, due
to structural flexing, will in this man-
ner be compensated for by extensionor

compression of the spring, but the

normal increase of tension in one
cable only, due to control column
movement, will cause the rocker to
tilt on the protrusions and lock on to
the shaft. »

Rudder control circuit (fig. 15}

103. An adjustable rudder pedal
mechanism, attached to the forward
cockpit bulkhead, conveys movement
of the rudder operating pedals teo a
rudder cable drum through two verti-
cal connecting rods and a bell-crank
lever. Both the cable drum and the
bell-crank lever are positioned verti-
cally on a horizontal layshaft, which
is mounted athwartship, ahead of the
tail-plane variable gearing mechan-
iam.
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104. Two cables, attached to thefor-
ward side of the cable drum (9 in fig.
2), pass aftbeneath the controlcolumn
and wvariable gearing castings, to
terminate at attachment points on a
layshaft mounted cable drum which
is part of the q-feel mechanism.

105. A further pair of cables pass aft
from the layshaft cable drum, through
the pressure seals in the floor beam
at 5tn. No. 148, under the cockpitrear
floor and through the semi-bulkhead
at 5tn. No. 197. 45.

106. Aft of this bulkhead the cables
separate, the portcable continuing aft
to a pulley assembly located on the
base of the main spar intheportcentre
section, while the starboard cable
traverses the aft face of the semi-
bulkhead before again turning aft to a
similar pulley assembly on the base
of the main spar in the starboard
centre seciion.

107, From each of these pulley
assemblies the individual cablesturn
outboard and pass into the port and
starboard wheel wells where, after
traversing the forward faces of the
wells, they again change direction and
travel aft, being routed by various
pulleys through the stub andtail booms
into the fins.

108. Ineach fin, the cable terminates
at its attachment point to the inboard
arm of a triple-armed bellucrank
lever; these bell-crank levers pivot
Jftransversely on mounting beam cast-
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ings which are located between fin
ribs No. 10 and 11. Reference to fig.
15 indicates how the inboard arms of
both bell-crank levers are inter-
connected by a balance cable routed
upwards through thefinhead and hori-
zontally through the tail plane, the
cable entering the tail plane through
semi-circular slots cut in the outboard
end ribs just forward of the taillplane
pivot.

109. The rudder operating mechan-
ism ineach fin and rudder comprises
a spring strut, the above mentioned
hell-cranklever, anelectric actuator,
a hydraulic servo control unit, a
torque shaft and mass balance weight
assembly, and an operating link.

110. Located below and outboard of
the bell.crank lever, the spring strut
in positioned with its body end
anchored tofin rib No. 10 and the eye-
end of its plunger connected to the out.-
board arm of the bell-crank lever;
the third arm of thislever is joined to
the servo contrel valve lever by an
electrical linear actuator which is in
effect an extensible strut.

111. The torque shaft, located in the
after part of the fin, passes diagon-
ally through the fin spar; its lower
attachment is toa bearing moeunted at

finrib No. 10 and its upper attachment
to a bearing located in the middle
{datum) rudder hinge bracket mounted
on the aft face of the fin spar.

112. The mass balance weight arm
projects forward of the torque shaft,
the weights operatingin apertures cut
in the inboard and outboard fin skins.

4 Mod. 700 introduces stops which are

bolted to the fin structure aft of each
aperture to prevent damage to the
skin, The rear half of the
balance arm passes through the fin and
rudder spars and is connected to the
operating link fitted to diaphragms
located between rudder ribs No.7 and

8. »

mass

113. Thefinalitem of the mechanism,
the hydraulic servo control unit, is
located forwardof the torque shaft and
at right angles to it, the body end of the
controlunit being attached to anopera-
ting arm facing inboard at the bottom
of the torque shaft, while the ram end
is anchored to an attachment bolt held
in the mounting heam.

114. Operation of the rudder pedals
causes rotation of the cabledrum and,
through the cable circuit, operation of
the servo control unit valve levers in
opposite directions. Thus extension
of the ram of the servo control unit
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in the port fin is matched by a simul-
taneous retraction of the ram in the
starboard servo control unit. Since,
however, the operating arms of both
the port and starboard torgque shafts
face inboard, the resultantdirectional
movement of the rudders will be the
same.

115. Althoughthedrive from the bell-
crank leverstothe servo control valve
levers is in each instance via an
electric actuator, it must be pointed
out that the function carried out by
each actuator is different. The star-
board actuator is connected with the
rudder trim, whereas the port act-
uator acts in the capacity of an anto-
stabilizer. Further information re-
garding these actuators will be found
under rudder trim and anti-yaw
mechanisms (paras. 128 and 131}.

116. Further information regarding
the servo control units and their
hydraulic systems will be found in
Sect. 3, Chap, 6.

Rudder pedal adjustment mechanism
(fig. 15, 16 and 17),

117. Two rudder pedal pivotcastings,
the hub of the starboard operating
within the hub of the port, are co-
axially mounted on a common sleeve
held in the mechanism framework.
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118. Each pivot casting has an upper
lever projecting forward of the mech-
anlsm, to which is attached one of
the connecting-rods operating the
bell-crank lever of the rudder cable
drum (para.99). The lever travel is
governed by non-adjustable stops which
form an integral part of each lever.

119. Attached also to each rudder
pedal pivot-casting are a pair of
tubular struts carrying the rudder
pedals, comprising a toe-operated
brake pedal, a heel support and bracket
and a small hydraulic unit for the
toe-operated brakes. These items are
arranged with the upper ends of the
struts anchored, one behind the other,
to the rudder pedal pivot castings
from whence they project downwards
towards the cockpit floor and termin-
ate with the heel support bracket
bolted to their lower ends,

120. Integrally cast lugs, protruding
outbhoard of each rudder pedal pivot
casting, carry small centrally-pivoted
bell-crank levers, each of which is
connected by a drop link to further
lugs formed at each upper end of the
rear struts, On the starboard strut
the lug formed at its upper end extends
aft above the strut axis, while on the
port strut the leg extends forward and
below the strut axis.

121, The upper arm of each of the

AP. 46474, Vel. !, Book I, 'Sect.3, Chep.4 (A.L.7)

between the flanges of individual
collars which are pinned to either end
of an adjusting tube; this tube is a
sliding fit inside the sleeve upon
which the rudder pedal pivot castings
are mounted.

122. The adjusting tube is loaded to
starboard hy a coil spring housed in
the port side of the mechanism with a
spring adjuster screwed into the port
end of the spring housing.

$23, A guide pin, set in two diamet-
rically opposed horizontal slots, pre-
vents rotation of the adjusting tube,
while a slot in the aft port side of
the tube asllows access to 6 holes in
an adjusting rod insert which provides
location points for e spring-loaded
adjustment locking plunger. The
Dlunger 1s manually operated from &
handle located on the aft side of the
mechani sm,

128. Adjustment of the rudder pedals,
to any one of six availsble positions,
is achleved by pulling the operating
handle until the adjustment locking
plunger is disengaged from the locking
hole in the adjusting tube. With the
operating handle held aft, the pedals
are pushed (by the feet) or pulled
{ly the spring-loading of the adjusting
tube) tothe desired operatingposition
and the operating handle released
allowing the adjustment locking plunger

bell-crank levers is trunnion-attached . to retum under its spring-loading to

£ 5. //5
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the hole in the adjusting tube which
1s closest to the preselected operating
position. The operating handle is
hinged to allow removal of the instru-
ment panel, It ig retained in its
normal operating pesition by & pip-
pin.

q-feel nochaﬁim {fig.1, 2 and 18)

125. The g-feel mechanism applies a
centralizing effort arnd artificial
feel from the q-pot to the rudder
control system, the gq-pot exerts a
load proportional to the square of
the alr speed large enough to minimise
over-control at highMach numbers. The
details comprising the mechmnism in-
clude a cable drum layshaft end
sprocket assembly, an sdjustable idling
sprockel and mounting bracket, a
sprocket and lever assembly, a lay-
shaft mounting bracket, a g-pot ass-
embly and an endless chain,

126. With the exception of the g-pot
assembly, all components of the q:feel
mechanism are located on the pilot's
seat mounting, the layshaft mounting
bracket occupying a position on the
port outboard side. The layshaft fs
placed athwartship in a horizontal
position below the pilot's seat, its
sprocket end rotating in a bearing at
the bottom of the layshaft mounting
bracket and its starboard end beld in
8 bearing in a side web of the seat
mounting,

127. The sprocket and lever assembly
pivots between bearings located at
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the top of the layshaft mounting brao

ket and the port front leg of the
seat mounting, the free end of the
lever being attached to the after end
of a connecting-rod which is part of
the q-pot assembly. 'The upper arm of
the idling sprocket mounting bracket
Plvots on & lug formed on the aft
side of the layshaft mounting bracket,
while the lower armis anchored through
& chain tension adjuster to a further
1ug formed inside the layshaft mount-
ing bracket; the endless chain runs
around the three sprockets and is
maintained at correct tension by the
chain adjuster,

128. The ¢-pot assembly consists of a
large piston operating within gsealed
cylindrical chamber and linked to the
chain and sprocket assembly by the
connecting-rod (pera.123). The q pot
itself 1s secured by a lug formed on
its cylinder head to a bracket on the
cockpit floor and by a pair of triang-
ular frames formed integrally with
its base to the pivot bolt of the
sprocket and lever assembly.

129. The q-pot piston is carried on
& tubular ram which passes through
the centre of the plston and is sup-
ported fore and aft by a set of three
guide rollers located in the head and
base of the g-pot. A flexible rubber
Beal, attached to the oufer rim of
the piston and sandwiched between the
flanges of the g-pot head and base,
isolates the chambers formed aboveand
below the piston.

RUDDER PEDAL

/ MECHANISM
}r’pp

e
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TOE BRAKES

HEEL RESTS

Fig.17 Ru‘r pedals
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130. The mechanism is controlled by a
pressure head fitted to the underside
of the fuselage on the port side; it
is constructed of two curved pipes,
enclosed in a common fairing, which
point directly into and out of the
airstream and are connected one to
each half of the ¢ pot; the pressure
pipe is connected to the rear half of
the g pot. The pressure head is
electrically heated to prevent icing.

131. With the rudder control system in
neutral, the piston is positioned
fully forward by the connecting-rod
(T.D.C.Y, subsequent movement of the
rudder pedals causes a rotation of the
layshaft and sprochet assembly and a
consequent movement of the piston away
from T.D.C. When the aircraft is
stationary, the physical effo-t reqg-
uired to operate the pedals is gov-
erned only by the friction and spring
strut loading of the rudder circuit;
in flight, however, air pressure built
up in the after part of the q pot
agsisted by suction created forward
of the piston by the venturi effect
of the airstream on the pressure head,
tends to keep the piston pushed fully
forward and, through the q feel mech-
anism, the rudders neuatral.

Rudder trim mechanism {fig.19)

132. This mechanism, which is provided
for the correction of directional trim
under level flight conditions, consists
of an electrically-operated actuator
built into the rudder mechanism in the
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starboard fin and energized by move-
ment of an instinctive multi-way
switch located on the port console
panel.

133, Appropriate movement of the switch
causes the actuator ram to extend or
retract and operate the servo control
unit valve lever independently of the
remeinder of the system, thus moving
the starboard rudder to port or star-
board.

138, An inductor type transmitter,
connected between the ram and body of
the actuator, passes the degree and
direction of the trim applied to an
indicator mounted near the control
switch on the port console., Further
information regarding the actuator,
the transmitter and their electrical
circuits will be found in Book 2, Sect,
5, Chap.1 and 2.

Anti-yaw methanism

135, This mechanism, incorporated in
the port fin rudder mechanism, consists
solely of an electric auto-stabilizer
actuator controlled from a rate gyro
embodied in the autopilot gyrounit,
‘The autopllot gyro unit is positioned
on the radome hinge bracket, and is
operated froma three-way switch which
is part of the cockpit autopilot
switching unit on panel C. With the
auto-stabilizer switched ON, any yaw
on the part of the aircraft is cor-
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rected antomatically.

136. Purther information regarding
rate gyro, autopilot, auto-stabilizer
actuator and their electrical circuits
®ill be found in Book 2, Sect.b, Chap.
2, Group D,

Flap control circuit (fig.20 and 21)

137, A selector lever, 0qfrating
within a gate marked, UP - 20 - DOWN,
protrudes from the rear face of the
throttle box and provides control of
the flaps position; the forward end
of the lever is joined by a connecting-
rod to a cable drum located within the
throttle box, and movement of the
lever toeither of the three positions
in the gate cauzes a rotation of the
drunm.

138. From the cable drum, the drive
is transmitted by a pair of cables
{No.19 and 20) down through the int-
erior of the throttle box and aft
along the port side of the cockpit to
a pulley assembly located at the rear
pressure bulkhead, Passing around the
pulleys the cables change their dir-
ection and traverse the forward face
of the bulkhead to a further pulley
assembly located on the starboard
side of the cockpit, here they again
change direction around the pulleys
and travel aft through a pressure seal
and fairlead assembly in the bulkhesad
to terminate at a terminal pulley
situated on the upper part of rib
No.0 in the port engine bay.

{A.L.7, Oct. 58/}
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139, Movement set up in the terminsl
pulley is next conveyed aft by a spring
strut; this strut has its forward end
attached to a lug offset from the
pulley axis and its after end attached
to ashort lever positioned at the port
end of a drive shaft. The drive shaft
is carried between a bearing at the
top of rib No.0 and ancther bearing
carried on a false web built outboard
of the aft starboard end of rib No.O,

180, A further lever, attached to the
«drive shaft on the starboard side of
rib No.0, projects downwards inside
the rectangular cavity formed by rib
No.0 and the false web (fig.21), and
connects at its free end to an adjust-
able link joining it to the control
valve of a hydraulic servo control
unit,

18i. The servo control unit occupies
a diagonal position immediately below
the drive shaft, with its ram end
anchored to a bracket at the aft end
of rib No.0® and its body end held by
a common bolt passing through the fork
end of the body, the lower end of a
radius rod and the aft end of & spring-
loaded connecting-rod., ‘The upper end
of the radius rod is anchored by a
pivot bolt passing through a bearing
in rib No.0, located just below the
spring strut, and another bearing
attached fo the inboard face of the
false web.

182, Similarly mounted, between rib
No,.0 and the false web, a torque shaft
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carries a large double grooved cable
drum and a splined c¢rank; the drum is
bolted to the port end of the torque
shaft and rotates on the port side of
rib No.0, while the crank is spline-
attached to the torque shaft on the
starboard side of rib No.0 with the
forward end of the spring-loaded
connecting-rod attached between the
jaws of the crank.

183, With the necessary hydraulic sys-
tems in operation, movement of the
cockpit flap selector lever results in
a rotation of the terminal pulley and
a movement, fore or aft, of the spring
strut, coupled with an extension or
compression of the strut. The spring
strut is incorporated in the circuit
to enzhle the pilot to make a direct
instead of a progressive flap selec-
tion; this direct movement of the
selector lever is faster than the
follow on of the servo control unit
and, although the control valve is
operated immediately the selector
lever is moved, part of the linkage
movement is temporarily absorbed by
the spring strut. Hydraulic pressure
is applied and relleved on the appro-
priate sides of the servo piston caus-
ing the servo control unit to extend
or retract as required; meanwhile the
spring strut completes the movement of
the linkage and eventually returns
to its neutral length.

i%%, Extension or retraction of the

l gservo control unit transmits movement

BrroTDiseTeEn

via the connecting-rod and crank, to
the double grooved cable drum, while
the radius rod governs the path of
travel of the connecting-rod and
servo control unit,

i185. From & common attachment lug on
the rim of the double grooved cable
drum, two 45 cwt, and two 25 cwt. cables
pass around the upper and lower cable
grooves, respectively, to a group of
pulleys mounted on the forward face of
the spectacle beam. From the pulleys
the cables are diverted outboard, one
dissimilar pair to port and the other
pair to starboard.

186, Each pair of cables is routed,
by pulleys located below the port and
starboard jet pipe apertures in the
spectacle beam, toribNo. 1l and forward
along the rib, through individual
guard tubes which pass through the rib,
to attach to the ends of a length of
chain disposed around the inboard
sprocket of a gearbox No.1l which is
bracketed to the outboard side of rib
No.1 and to the forward face of the
rear spar. In this way, the drive
from the power-operated double grooved
cable drum is transmitted to identical
flap operating mechanisms in the port
and starboard wings,

187, From No.l gearbox the drive is
taken outboard by a single torque
shaft to No.2 gearbox which is brac-
keted to the inboard side of rib No.3
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and the forward face of the rear spar,
and then from No,2 gearbox by two
torque shafts, positioned one above
the other, which extend outboard to
rib No.4, The lower of these two
torque shafts is supported at its
centre by a bracket located on the
forward face of the rear spar, and at
its outboard end by a bearing casting
secured to the inboard side of rib
No.4; the upper torque shaft is
supported at its outboard end only by
an adjustable mounting which is piv-
oted on the support bearing for the
lower shaft,

ing. Endless chains, operating around
sprockets fitted to the outboard ends
of the torque shafts, convey the drive
aft tosprockets on two shorter torque
shafts positioned one ahove the other
inboard of rib No.4; the upper chain
run is direct, whereas the lower chain
passes around one jockey sprocket and
one adjustable sprocket in its upper
length before reaching the after
sprocket.

189, The upper of the two short torque
shafts 1s known as the high speed
shaft and the lower, the low speed
shaft, The upper shaft passes through
rib No.4 and imparts the drive by a
female dog mechanism, located at its
outboard end, through a male dog
mechanism, inboard of rib No.44, to
gearbox No.3 which is located outboard
of rib No.4A; the dog mechanism is
incorporated in the circuit toallow

F.5./18
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a break in the drive mechanism when
the wings are folded. The lower shaft
conveys the drive, by a sprocket at
its outhoard end, to a chain assembly
at flap track No. 3A,

WARN{ NG The override plunger must
néver be used when spreading the wings
wi thout first ensuring that all fiaps
(inner, centre and outer) are mechan-
ically locked in the up position and
that the tocking slider (fig.29, Sect3,
Chap.2) on rib No,4A has sprung fully
out, Failure to observe this pre-
caution when using the override plunger
may result in structural damage to
the flap high speed shaft assembly.

150, A further torque shaft connected
to the outboard side of gearbox No.3
transmits the drive outboard to gear-
box No,4 which is positioned inboard
of rib No.7 in the outer wing.

151, Three interconnected PFowler type
flaps, locatedat the centre and outer
wing trailing edges, extend from rib
No.l to the inboard side of the stub
beom (inner), from the outboard side
of the stub boom to rib No.4 (centre),
and fromrib No.4A to rib No.7 {outer),
respectively. The inner and centre
flaps are joined by a panel shaped to
fit below the stub boom when the flaps
are in the up position, while the
centre and outer flaps are connected,
when the wings are spread, by inter-
locking corner fittings embodied in
the adjacent ends of their trailing
edges,
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152. The flaps are carried on bogies
which are ball-jointed to individual
arms located on either side of their
leading edges, the bogies running in
tracks built into the shroud structure.
The tracks are numbered 1, 2, 3, 34,
4A and 4. No.1 and 2 are positioned
on either sideof the inner flap, No.3
and 3A on either side of the centre
flap and No.4A and 4 on either side
of the outer flap.

153. A sprocKket on each of the four
gearboxes and on the upper shaft of
each pair of torque shafts imparts the
drive by chains to the bogies. The
chains are attached to each end of the
bogies and pass fore and aft along the
bogie tracks; the aft part of each
chain passes around an idling sprocket
mounted in the structure at the rear
of each track before completing its
circuit back to the gearbox sprocket.

168, Two additional tracks are fitted
in order that the correct downward
movement of the trailing edge of the
flaps be achieved when DOWN or 20° is
selected; one track is fitted to the
shroud structure immediately below
track No,2 while the other occupies a
similar position below track No.3.
Each of these tracks carries a free-
running hogie which isheld by a ball-
jointed armto the same flap arm cast-
ing as that which carries the chain-
driven bogie above it,

155, Operation of the mechanism des-
cribed causes aretraction or extension
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and the forward face of the rear spar,
and then from No.2 gearbox by two
torque shafts, positioned one above
the other, which extend outboard to
rib No.4. The lower of these two
torque shafts is supported at its
centre by a bracket located on the
forward face of the rear spar, and at
its outboard end hy a bearing casting
secured to the inboard side of rib
No.4: the upper torque shaft is
supported at its outboard end only by
an adjustable mounting which is piv-
oted on the support bearing for the
lower shaft.

i1%8. Endless chains, operating around
sprockets fitted to the outboard ends
of the torque shafts, convey the drive
aft tosprockets on two shorter torque
shafts positioned one above the other
inboard of rib No.4: the upper chain
run isdirect, whereas the lower chain
passes around one jockey sprocket and
one adjustable sprocket in its upper
length before reaching the after
sprocket.

189, The upper of the two short torque
shafts is known as the high speed
shaft and the lower, the low speed
shaft. The upper shaft passes through
rib No.4 and imparts the drive by a
female dog mechanism, located at its
outboard end, through a male dog
mechanism, inboard of rib No.4A, to
gearbox No.3 which is located outboard
of rib No.4A; the dog mechanism is
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a break in the drive mechanism when
the wings are folded, The lower shaft
conveys the drive, by a sprocket at
its outhoard end, to a chain assembly
at flap track No.3A.

WARNING The override plunger must
never be used when spreading the wings
without first ensuring that ati{ fiaps
{inner, centre and outer) are mechan-
ically locked in the up position and
that the locking siider (fig.29, Sectd,
Chap. 2) on rib No.d4A has sprung fully
out, Failure to observe this pre-
caution when using the override plunger
may result in structural damage to
the fiap high speed shaft assembly.

150. A further torque shaft connected
to the ocutboard side of gearbox No.3
transmits the drive outboard to gear-
box No.4 which is positioned inboard
of rib No.7 in the outer wing.

151. Three interconnected Fowler type
flaps, located at the centre and outer
wing trailing edges, extend from rib
No.1l to the inboard side of the stub
boom (inner), from the outhoard side
of the stub boom to rib No.4 (centre},
and fromrib No.4A to rib No. 7 (outer),
respectively, The inner and centre
flaps are joined by a panel shaped to
fit below the stub boom when the flaps
are in the up position, while the
centre and outer flaps are connected,
when the wings are spread, by inter-
locking corner fittings embodied in
the adjacent ends of their trailing

incorporated in the circuit to allow . edges.

F.5.//8
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152, The flaps are carried on hogies
which are ball-jointed to individual
arms located on either side of their
leading edges, the bogies running in
tracks built into the shroud structure.
The tracks are numbered 1, 2, 3, 34,
4A and 4, No.1 and 2 are positioned
on elther side of the inner flap, No.3
and 3A on either side of the centre
flap and No.4A and 4 on either side
of the outer flap.

153. A sprocket on each of the four
gearboxes and on the upper shaft of
each pair of torque shafts imparts the
drive by chains to the bogies. The
chaing are attached to each end of the
bogies and pass fore and aft along the
bogie tracks; the aft part of each
chain passes around an idling sprocket
mounted in the structure at the rear
of each track before completing its
circuit hack to the gearbox sprochet,

158, Two additional tracks are fitted
in order that the correct downward
movement of the trailing edge of the
flaps be achieved when DOWN or 20° is
selected; one track is fitted to the
shroud structure immediately below
track No,2 while the other occupies a
similar position below track No.3.
Each of these tracks carries a free-
running bogie which is held by a ball-
jointed armto the same flap arm cast-
ing as that which carries the chain-
driven bogie above it.

155. Operation of the mechanism des-

. cribed causes aretraction or extension
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of the servo control unit and a fore
or aft movement of the flaps; also
since the centre and inner flaps are
controlled in their travel by the
driving and torque bogies operating
in divergent tracks, an upward or
downward movement of their trail-
ing edges results.

156. Two rollers on the outer and one
Ttoller on the centre flaps engage on
catch-hooks built into the flap shrouds,
while two catch-hooks on the inner
fiap engage with roller carriers
attached to the trailing edge wing
structure, to secure the flaps in the
UP position, A two-way micro switch,
located in the outer flap shroud, shows
by illuminating the port undercarriage
warning lamp, when the flaps are not
Tully closed, and, inconjunction with
a further micro switch located on the
inner flap shroud, prevents operation
of the wing-fold selector lever. (Four
micre switches in all, two in the
port wing and two in the starboard
wing).

the inside of the false web on the
starboard sid® of rib No.0. The
spindle of#fhe transmitter is link
connected to an arm fitted to the
starbodard end of the torque shaft
whiéh rotates the double grooved

_€able drum.

A P.4647TA, Vol. 1, Book I, Cover 2, Sect.3, (hap.4

1se. Detailed illustrations of the
flaps, flap tracks and flap removal
and replacement will be found in Sect.
3, tap.2. Information regarding the
flap hydraulic systems will be found
in Sect.3, Chap.6, and information
regarding the flap electrical systems
will be found in Vol.1, Book 2, Sect.
5, Chap. 1.

Tail-ptane tab {elevator) control
circuit {fig.20 and 22)

159. Operation of the tail-plane tab
is effected by a chain and cable rpf
which is an off-shoot of the lap
control circuit, In some volymes, the
tail-plane tab is referrgf fo as an
elevator, '

160. A chain pasgls around a sprocket
which is moupd®d on the lower of the
torque shg#ls positioned outhoard of
gearbox#Mo.2 (pare.148), and travels
aft pMirough the rear spar into the

: boom where the upper and lower

#endsof the chain are joined to a pair
of 20 cwt, cables. The cables continue

aft through the booms until, upon
reaching a pulley assembly at the foot
aof the fin, they are diverted upwards
through the leading edge of the fin.
Just prior to reaching the fin head
upper rib, the cables again join to
the ends of a secondary chain which
passes around a layshaft double
sprocket assembly located in the for-
ward fin head.

161. A smaller sprocket, formed integ-
rally with the secondary chain sprocket,
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operates the forward end of a chain
and tie-rod drive assembly, whjsf¥
passes aft through the fin-hegd®to a
crank sprocket assembly moyp#€
aft fin head rib.

162. Rotatige®Of the crank sprocket
conveys mg#ement aft by a connecting-
rod, t® forward end of which is off-
sepflo the sprocket axis, to the top
#T a vertical track member. The top
end of the track member operates in a
longitudinal slot in the upper fin
head rib, from whence it passes down
inside the fin, and pivots about a
fixing bolt held in a bracket secured
to the aft face of the fin head rear
diaphragm,

163. The inboard side of the track
member is provided with a kidney-
shaped slot in which operates a
spherical bronze roller; the roller
is attached to a journal on the out-
board endof a tail-plane taboperating
lever, the inboard end of whichrivots
in abearing housing in the tail plane.
A short lever, an integral part of
the tail-plane operating lever, pro-
jects aft and connects to the fork end
of a track member connecting-rod and
upwards to a bracketed bearing on the
outboard side of the tail-plane tab
hinge casting; the aft end of the
track member connecting-rod attaches
to the outhoard tab hinge.

168. With the flaps in the locked up
position, the crank sprocket is pos-
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movement of the flaps; also since
the centre and inner flaps are con-
trolled in their travel by the driving
and torque bogies operating in
divergent tracks,
downward movement of their trailing
edges resulta.

an upward or

156. Two rollers onthe outer andone
roller on the centre flaps engage on
catch-hoolks built into the flap shrouds,
while two catch-hooks on the inner
{lap engage with roller carriers
attached to the trailing edge wing
structure, to secure the flaps in the
UPF position. Atwo-way microswitch,
located inthe outer flap shroud, shows
by illuminating the port undercarriage
warning lamp when the flaps are not
fully closed and. in conjunction with
a further microswitch located on the
inner flap shroud, prevents operation
of the wing-{fold selecter lever.
(Four microswitches in all, two in
the port wing andtwoin the starboard
wing}.

157. The positionofthe flaps is indi-
cated te the pilot by a graduated
instrument fitted to the main instru-
ment panel; operation of this indi-
cator is by a Desynn transmitter
mounted in the inside of the false web
on the starboard side of rib Neo. 0.
The spindle of the transmitter is link
connected to an arm f{fitted to the
starboard end of the torque shaft
which rotates the double grooved

cable drum.

4 of the Servodyne and a fore or afth

-

158. Detailed illustrationa of the
flaps. flap tracks and flap removal

and installation will be found in Sect.d

3, Chap.2. Information regarding
the flap hydraulic systems will be
found in Sect.3, Chap.6, and inform-
ation regarding the flap electrical
systems will be found in Vol.l,Book 2,
Cover 1, Sect.5, Chap. L

Tail-plane tab (elevator) control
circuit (fig.20 and 22).

159. Operation of the tail-plane tab
is effected by a chain and cable run
which is an off-shoot of the flap
control circuit. The tail-plane tab
is sometimes referred to as an
elevator.,

160. Achainpassesarounda sprocket
which is mounted on the lower of the
torque shafts positioned outboard of
gearbox No.2 (para. 148}, and travels
aft through the rear spar into the
stub boom where the upper and lower
ends of the chain are joined to a pair
of 20 cwt. cables. The cables continue

aft through the booms wuntil, upon
reaching a pulley assembly at the
foot of the fin, they are diverted
upward through the leading edge of
the fin., Justpriorto reaching the fin
head upper rib, the cables again join
to the ends of a secondary chain which
passes around a layshaft double
sprocket assembly located in the for-
ward fin head.

161. A smaller sprocket, formed
integrally with the secondary chain
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sprocket, operates the forward end
of a chainand tie-roddrive assembly,
which passes aft through the finhead
to a crank sprocket assembly mounted
on the aft fin head rib.

162. Rotation of the crank sprocket
conveys movement aft by a connecting -
rod, the forward end of which is ofi-
set to the sprocket axis, to the top
of a vertical track member, The
top end of the track member operates
in a longitudinal slot in the upper fin
head rib, fromwhence it passes down
inside the fin, and pivots about a
fixing bolt held in a bracket secured
to the aft face of the fin head rear
diaphragm.

163. The inboard side of the track
member is provided with a kidney-
shaped slet in which operates a
apherical bronze roller; the roller
is attached to a journal on the out-
board end of atail-plane tab operating
lever, the inboardendof which pivots
in a bearing housing in the tail plane.
A short lever, an integral part of
the tail-plane operating lever, pro-
jects aft and connects to the fork-end
of atrack member connecting-rod and
upward to abracketedbearing on the
outboard side of the tail-plane tab
hinge casting; the aft end of the track
member connecting-rod attaches to
the outboard tab hinge.

164. With the flaps in the locked up
position, the crank sprocket is pos-
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movement of the flaps; also since
the centre and inner flaps are con-
trolled in their travel by the driving
and torque bogies operating in
divergent tracks, an upward or
downward movement of their trailing
edges resulte.

156, Two rollers onthe outer andone
roller on the centre flaps engage on
catch-hooks built into the flap shrouds,
while two catch-hooks on the inner
flap engage with roller carriers
attached to the trailing edge wing
structure, to secure the flaps in the
UP position. Atwo-way microswitch,
located inthe outer flap shroud, shows
by illuminating the port undercarriage
warning lamp when the flaps are not
fully closed and, in conjunction with
a further microswitch located on the
inner flap shroud, prevents operation
of the wing-fold selector lever.
(Four microswitches in all, two in
the port wing andtwo in the starboard
wing).

157. The position of the flaps is indi-
cated to the pilot by a graduated
instrument fitted to the main instru-
ment panel; operation of this indi-
cator is by a Desynn transmitter
mounted in the inside of the false web
on the starboard side of rib Ne. 0,
The spindle of the transmitter is link
connected to an arm f{itted to the
starboard end of the torque shaft
which rotates the double grooved

cable drum.

« of the Servedyne and a fore or afthp

-

158, Detailed illustrations of the
flaps, flap tracks and flap removal

and installation will be found in Sect.

3, Chap.2. Information regarding
the flap hydraulic systems will be
found in Sect.3, Chap.6, and inform-
ation regarding the flap electrical
systems will be found in Vol.l,Book 2,
Cover 1, Sect.5, Chap. L.

Tail-plane tab {elevator) control
circuit (fig. 20 and 22}.

159. Operation of the tail-plane tab
is effected by a chain and cable run
which is an off-shoot of the flap
control circuit. The tail-plane tab
is sometimes referred toc as an
elevator.

160. A chainpassesarounda sprocket
which is mounted on the lower of the
torque shafts positioned outboard of
gearbox Neo.2 (para.l148}, and travels
aft through the rear spar into the
stub boom where the upper and lower
ends of the chain are joined to a pair
of 20 cwt. cables. The cables continue
aft through the booms wuntil, upon
reaching a pulley assembly at the
foot of the fin, they are diverted
upward through the leading edge of
the fin. Justpriorto reaching the fin
head upper rib, the cables again join
to the ends of a secondary chain which
passes arcund a layshaft double
sprocket assembly located in the for-
ward fin head.

161. A smaller sprocket, formed
integrally with the secondary chain
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sprocket, operates the forward end
of achainand tie-rod drive assembly,
which passes aft through the finhead
to a crank sprocket assembly mounted
on the aft fin head rib.

162. Rotation of the crank sprocket
conveys movement aft by a connecting -
rod, the forward end of which is off-
set to the sprocket axis, to the top
of a vertical track member. The
top end of thetrack member operates
in a longitudinal slot in the upper fin
head rib, fromwhence it passes down
inside the fin, and pivots about a
fixing boit held in a bracket secured
to the aft face of the fin head rear
diaphragm.

163. The inboard side of the track
member is provided with a kidney-
shaped slot in which operates a
spherical bronze roller; the roller
is attached to a journal on the out-
board end of a tail-plane tab operating
lever, the inboard end of which pivots
in a bearing housing in the tail plane.
A short lever, an integral part of
the tail-plane operating lever, pro-
jects aft and connects to the fork-end
of a track member connecting-rod and
upward to abracketed bearing on the
outboard side of the tail-plane tab
hinge casting; the aft end of the track
member connecting-rod attaches to
the outboard tab hinge.

164. With the flaps in the locked up
position, the crank sprocket is pos-
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itioned fully anti-clockwise with the
crank connecting-rod holding the top
end of the track member fully forward.
In this position, the arc which forms
the centre line of the kidney slot in
the track member is concentric with
the tail-plane axis, and up or down
movement of the tail plane will in no
way effect the neutral position of the
tab.

165, Movement of the flap selector
lever in the cockpit to either 20

{(take-off) or fully DOWN sets up a
rotation of the gearbox torgue shaft,
movement of the cable drive to the
fin head and a subsequent clockwise
rotation of the crank sprocket which,
in turn, thrusts the top end of the
track member aft.

166. With the tail plane in neutral
and flaps selected to 200 (take-off)
the movement aft of the track member
will cause an upward movement of the
trailing edge of the tab to approxim-
ately 4 deg. andwill also nullify the
concentricity of the centre-line of
the kidney slot relative to the tail-
plane axis.

167. As the centre-line of the kidney
slot is no longer concentric to the
tail-plane axis, any movement of the
control column aft, causing an upward
movement of the tail-plane trailing
edge, will also result in a greater

upward movement of the tab, due to the.

F.5./20
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roller thrusting against the forward
face of the track, pivotiong the tail-
plane tab operating lever and, through
the track member connecting-rod, pivot-
ing the tab upwards on the tabhinges,

168, With the flaps selected fully
DOWN, the track member is moved fully
aft in the fin rib slot, and the
eccentricity of the centre-line of the
kidney slot relative to the tail-plane
axis is increased to such an extent
that & movement of the selector lever
directly from flaps UP to flaps DOWN,
with the tail plane reuatral, will give
doubletheamountofupwardtabmovemeng
relative to that of the tab when 20
is selected (i.e. 8 deg. upward move-
ment),

169. With the control column held aft
when the flaps are selected DOWN, the
tabwill be deflected upward immediate-
ly to the same position it would have
occupied had the flaps been lowered
prior to the movement aft of the con-
trol column. In this manner the induced
nose heaviness occasioned by the lower-
ing of the flaps is counteracted by
the upward movement of the tab,

Hote...

(1) Under no circumstances is the tab
centre-line deflected below that
of the tail plane.

(2) The tab cannot be operated in any

manner other than in conjunction
with the movement of the flaps.

RESTRICTED

170, A micro switch, located below and
outboard of the crank sprocket, is
operated by the bolt holding the track
member connecting-rod to the inboard
side of the sprocket. The switch is
wired in parallel with the flap up
lock micro switches and indicates by
operating the port undercarriage warn-
ing lamp, when the tab is out of
its neutral position, The tab operat-
ing mechanism described is identical
in both port and starboard wings, boons
and fins, Further information regard-
ing the electrical circuit will be
found in Book 2, Sect.5, Chap.l, Group
C.15.

Air brake control circuit (fig.23)

171. A large air brake, inset in the
bottom of the fuselage immediately
aft of the nose undercarriage, 1is
hinged at its forward edge from a pair
of brackets located on the rear face
of the gun beam at Stn. Ne,131.75; it
is operated by a hydraulic jack which
has its ram end trunnion-attached to
a brackef on the inner side of the
brake surface, and its body end anchored
to a lug on the base of rib No.D
between the front and main spars.

172, Extension or retraction of the
jack ram is controlled by a toggle
switch positioned on the inboard end
of the starboard throttle handle. This
switch is spring-loaded to the mid-way
position from which it can be operated/
locked either fore or aft to energize
an electro-hydraulic selector valve
powered by the Green hydraulic system;

f4,.L.7, Oct. 58/
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of the switch
causes the ram to retract and closes
the air brake, and an aft movement of
the switch produces an extension of the
ram and lowers the air brake. The
operationof the switchin either direc-
tion can producea progressive move-—
ment of the air brake, and any degree
up to the maximum of 50 deg. can be
selected in flight.

173. A graduated indicator at the
bottom of the pilot's main instrument
panel shows the position of the air
brake between IN and OUT. The
indicator is operated by a Desynn
transmitter which is mounted on the
port air brake hinge bracket (fig. 23).

174. In addition to the throttle toggle
switch, the {ollowing switches also
govern the
brake ;.

movement of the air

(1) A GROUND/FLIGHT switch
fitted on the port side of the aft face
of the beam at Stn. No. 131. 1.

(2) Two travel limiting micro-
switches attached to the roof of the
air brake bay above the port hinge
of theair brake (fig. 23, detail 'A'}.

(3) The nose undercarriage leg
lock and change-over micro-
switches which also operate the
undercarriage position indicator,.

{4) A microswitch in the pilot's
port console operated by the air
brake emergency SHUT selector

lever.

(5} On pre mod. 1030 aircraft, a
50/60 deg. switch mounted on the
small panel to the port of the main
instrument panel. This switch is
locked in the 50 deg. position.

175. When the aircraft is ready for
flight, the ground/flight switch is
moved to the FLIGHT position by an
insulated pad on the air brake access
deoor, which contacts the switch when
the door is closed.

176. The pilot has no control over the
air brake until the noseundercarriage
is retracted, andthe air brake electri-
cal relay is de-energized. The {ull
travel is then available and is limited
to 50 deg. by the 50 deg. limit micro-
switch.

177. When the nose undercarriage is
lowered, the air brake will automati-
cally be shut if already extended, and
will remain shut irrespective of any
movement of the throttle switch.

178 On the ground, te gain accessto
the air brake bay, the nose under-
carriage microswitches can beby-
passed by moving the ground/flight
switch to GROUND. The throttle
switch will then lower the air brake
to the position contreolled by the 29 deg.
limit microswitch. Theground/flight
switch must be moved to FLIGHT to
close the air brake.
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179. Becausethe air brake willclose
immediately the ground/flight switch
its moved to FLIGHT, if hydraulic
power is available, it is vital to fit a
ground lock pin (Itent A2, Sect.2,
Chap. 4) to the ground/flight switch
{Sect. 3, Chap. 1) topreventmovement
to FLIGHT. This will also prevent
inadvertent extension to 50 deg., which
could occur if theaircraft was jacked
and the nose undercarriage retracted.
A safety sleeve {Item Al, Sect. 2,
Chap. 4} must also be fitted to the air
brake jack ram whenever servicing is
being done in the air brake bay with
the air brake extended.

180. If the air brake is to be fully
extended, ensure that the aircraft is
jacked sufficiently high for the air
brake to clear the ground.

181. Iftheelectrical system fails, the
air brakecan be closed by moving the
air brake «mergencylever on theport
console to the SHUT position. From
the lever a 5 cwt. cable, No. 21, is
routed down to a pulley at Stn. No.
131 0, then aft through a fairlead on
the port side of the semi-bulkhead at
Stn. Neo. 197- 45 to another pulley on
the port wall of the fuselage at Stn.
No. 213- 15, to terminate at the upper
end of abell-cranklever (figs. 28, 29,
30 and 33).

182. The lower end of the bell-crank
lever is attached to the forward end of
a small spring strutlocated below the
selector valve. The aft end of the
spring strut pivots on an anchoragep
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4 point on the valve assembly.

183. The movementof the emergency
lever to SHUT compresses the spring
strut and deflects it upwardto depress
the solencid 'B' and allows hydraulic
pressure to close the air brake.

184. The emergency lever also
operates a microswitch in the port

console tocut off the electrical supply

to the selector valve when thelever is
SHUT.

185. If the hydraulic pressurée fails,
the spring loaded slide valve automa-
tically takes a position to connect the
extend side of the jack to thehydraulic
return line, and the airflow will par.
tially close the air brake,

{continued overleaf)
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186. Iftheair brakeis not fully closed
when thenoseundercarriage is locked
down {GREEN light showing}, the nose
undercarriage RED light will also be
lit.

187, Information on the air hrake
hydraulic system is given in Book 1,
Cover 2, Sect. 3, Chap. 6, and on the
electrical system in Book 2, Cover 1,
Sect. 5, Chap. 1, Group D2. p
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Auxiliary Control Circuits

188. Information onthe auxiliary con-

trol circuits is contained in Table 1
and figs. 24 to 26, as follows :-

{1) Table 1 iz a rapid reference
table which shows :-

{a} The cable run number.
{b}] The cable tension.

{c) The figure number of the
circuit diagram,

{(d} The section, chapter and
figure number containing the des-
cription and rigging details of the
particular circuit.

(2) Figs. 24 to 27, with theirkeys,
give the cable part numbers,
reference numbers, and a brief
description of the circuit,

{3) Fig, 28 shows the disposition of
the pulley assemblies, which are
identified alphabetically.

(4) Figs. 29 to 35 show the alpha-
betically referenced pulley assem-
blies in detail, and, with the key
below each assembly, enable the
cable runs to be traced through the
aircraft,
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TABLE 1

RAPID REFERENCE TABLE FOR AUXILIARY CABLE RUNS

CABLE RUN CABLE DESCRIPTION FIG., No. for FURTHER INFOR MATION
NO. TENSION circuit diagram
1 20 Ib. Fuel, cross-feed 25 Sect.4, Chap.2, Fig. 4
2 20 Ib, Fuel, cross-feed 25 " " "
3 20 Ib. L.P. fuel - starboard 24 " " t
4 20 1b. L.P, fuel - starboard 24 r n oy
5 20 1b. L.P, fuel - port 24 1 " t
b 20 Ib. L,P, fuel - port 24 " " "
7 20 Ib. Air shut off 25 Sect, 3, Chap.8, Fig.6
8 20 1b, Air shut off 25 " " "
9 20 )b, Air temperature 25 i 1 "
10 20 Ib. Air temperature 25 " " i"
11 20 Ib. Ram air 25 " " "
12 20 1b. Rarn air 25 r t "
13 30 Ib. Port throttle 24 Sect.4, Chap.l, Fig. 4
14 30 1b, Port throttle 24 n " "
15 30 1b, Starboard throttle 24 " " "
16 30 Ib. Starboard throttle 24 t b "
17 20 Ib, Undercarriage 24 Sect. 3, Chap.5, Fig.17
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CABLE RUN CABLE DESCRIPTION FIG, No. for FURTHER INFORMATION
NO. TENSION ' circuit diagram
i8 20 1b. Undercarriage 24 Sect.3, Chap.5, Fig.17
19 20 Ib. Flap 24 Sect.3, Chap.4, Fig.20
20 20 1b. Flap 24 " " "
21 25 lb. Air brake (emergency) 25 n " Fig.23
22
23 20 1b., Arrester hook 25 Sect. 3, Chap.5, Fig. 18
24 20 Ib, Arrester hook 25 n "
25 20 1b. Wing lock - Port 26 Sect. 3, Chap.2, Fig.13
26 20 b, Wing lock - Port 26 L " "
27 20 1b, Wing lock - Starboard 26 i " "
28 20 1b, Wing lock - Starboard 26 " " "
29 20 Ib. Wing fold 26 " " H
30 20 1b. Wing fold 26 " " "
31 - Emergency hydraulic pump (pre Mod. 216} 26 Sect, 3, Chap.$6, Fig,8
32 " n " (post Mod.216) 26 " " Fig.10
33
34 - Parking brake 26 Sect. 3, Chap.6, Fig.52
35
36 - Nose wheel steering 27 Sect. 3, Chap.5, Fig.8
37 - Nose.-_eel steering . 27 " " "
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Cable runs Ho.13 and 18 PORT THROTTLE
From pufley Tn throttle box to throttte operating pulley at 3tn,Ho0,286,2., Cable 10.20CF-1901 Ts jolned In tha lower part aof tha
throttle box to cables 10,20CE-1905 and 10.20CE-1911. These cables travel aft along the port slide of the alrcraft as shown an
dlagrams A,D,G,Py,R and 5, Prlor to reaching the pulley assembly at Stn.Ho.226,41 (S), cable 10.20CE~1911 Ts jolned to a cable
10,20CE~-1%09; cable 10,20CE~-1905, however, passes over the same pulley assembly {$) before jolning to a further cable 10,20CE-1907.
The two addlitlonal cables continue the runs aft to the throttle 6perating pulley at Stn,No.285.2, passing,en rovte, over a palr

of pulieys tracketed to the front flirewall and through a falrlead on the flrewall 1tself,
operating putley the cables arte jolnad to cable 10,20€E~-19013,

Cable runs Wo.15 and 1& STARBOARD THROTTLE

From pulley in throttle bax to throttle operating pulley at lower rib No.0 starboard at 5tn.N0.301.09, Cable 10,20CE-1902 T
jolned Tn the lower part of the throttle box to cables 10,20{F-191% and 10,20CE-1916. These two cables travel aft as shown an
diagrams Ay0 and F, Passing around the port outboard side of the pulleys IF) at Stn.No.176 the cables turn Inboard and traverse the
forward face of the pressure bulkhead toa pulley assemtly on the starboard slide (H)., Here the cables agaln turn aft and are routed
as shown on djagrams H,ol,Jd and K. At 5tn.Ho.225.0 (K} both cables turn Inboard and cable 10.20CE-1914% fs jolned to cable 10,20CE-
1908, The runs contlnue Tnboard and pass around the pulleys at Stn.No,228.7 on the lower boom of rib Ho,0 (U}, Aft of these
pulleys and fofward of the front firewall, cable 10,.20CE=-1916 ks jolned to cable 10,20CE-1910. The cables continue aft through the

flrewall (¥} and travel along the Jower starboard rib Mo.0, MHere both the cables joIn up to the ends of cabla 10,20CE=-1904% which
completes the run to the throttle operating pulley at Stn.No.301.G9.

Just prior to reachlng the throttle
wlth cable run No,13 occupylng the laboard position.

Cabiea runs No.5 and 6 L.P. FUEL, PORT

From control pullasy In throttle box to L,.P. fuel cock pulleys aft of seml-bulkhead at Stn,No,.197.45,

Cable 10,20CE-1939 Is joined below throttle box to cables 10,20CE-19%) and 10.20CE~194%., These two cables form a simple unbroken
ren aft via pullsys, seals and fiirleads as shown In diagrams A,0,G and P, At S5tn.Ho.197,.4%5 the cables pass around the outboard

side of the pulleys [P) and turn inboard to join up to the ends of cable 10.20.CE~1943 {(pre Mod.829), 10.20CE-1948 {post Med.B829) whichis
attached to the port L.P, fuel cock pulley as shown on diagram (Q),

»

Cable ruens Wo.3 and % L,P. FUEL, STARPOARD

From control pulley In throttle box te L,P. fuel cock pulley aft of seml-bulkhead at Stn,No.197,45,

Cable 10,20CE~19%0 Is joined below throttile box to cables 10,.20CE~194%2 and 10.20CE=-1946, These Jatter cables pass in an unbroken
run aft via pulleys, seals and falrleads as shown on dlagrams A,D,56 and P, At 5tn ,No,19T7T,.45 the cabfes pass around the outboard

side of the pulleys (P} and turn inboard to join up to the ends of cable 10,20CE-1944% (pre Hod,.B829), 10.20CE-1949 (post Mod.829) which f¢
attached to the starboard L,P. fuel cock pulley as shown on diagram (Q],

Cable runs No.19 and 20 FLAP

From control pulley Tn throttlie box to flap termlinal pulley on the port slde of rib No,0, Cabie 10,20CE.1995
throttle box to cables 10,20CE-2079 and 10,20CE-2081, Thesa latter cables travel aft vlia the pulleys, seals and fairleads as shown
on diagrams A.0 and F, Passing around the outboard slde of the pulley at Stn.No,1%6.0 the cables traverse the forward face of
the pressure bulkhead to a pulley assembly at $tn.No,173.42 on the starboard sideof the cockpit. Here they again turn aft and are
routed as shown on diagrams H l,d K and U, Aft of the pulleys at $tn,No,224,65 IUI) cables 10,20CE~20T79 and 10.20CE-208L are
joined to cables 10.20CE~1999 end 10,.20CE-~2005 respectively. These cables continue the runs aft as shown on dlagrams v,W and X;
aft of Stn,No.271,% (X} they pass along the top of rib No.D and joln to the two ends of cable 10,20CE=2003 which 15 attached to
the flap termlinal pulley, Cable run No,20 ils diverted by a jockey sprochet 1o the lower slde of the termInal pulley.

Cable runs No.17 and 18 UMDERCARRIAGE
From contral pultey in throttle box to undercarriage operating pulley located at Stn.No, 294 on the outboard slde of rlb No,1 in
the starboard centre sectlon. Cable No,10.20CE-19811% jolned below the throttle box toc cables 10,20CE=-2075 and 10.20CE~-2077 ;
these cables travel aft via pulleys,seals and falrteads as shown on diagrams A,D and F. Passing around the cutboard slde of the
pulleys at $tn,Ho,176 the cables traverse the rear pressure bulkhead to apulley assembly at the rear starboard side of the eockplt
{H). Turning aft agaln the cables are routed as shown on dlagrams H, § and J, Aft of $tn.No,197.45 tJ) cables 10.20CE-2075 and
10,20CE-207T7 are joined to cables 10,20CE-198%5 and 10.20CE~1991 respectively. These latter cables pass around the fnboard side
of the pulleys at Stn.No.232.34% (K) and turn outboard Yo a putley assembly at the junction of rib No.1l and the main spar In the
starboard centre sectlon. Turnlng aft In the cables pass aleng rib Ne,l and jol.n to cablies 10.20CE-1987 fon run No.1lT7} and

is jofned below the

10, 20CE-1989 which are attached to the und rriage selector quadrant at Stn,No.294.
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Cable runs No.l and 2 FUEL CROSSFEED

From pulley located below L.H. console to fuel crossfeed pulley positloned onL.P, fuel gabttery aft of the seml-bulkhead at Stn.No.
197 .45, Cable 10.20CE-192T 1s joined below the L.H, console to cables 10,20CE=-192% and 10.20CE-1933. These flatter cables pass
aft vla pullays, seals and fairleads as shown on dlagrams P,D,€,6G and P. Passling around the outboard side of the pulleys (P}
the cables turn [nboard and are routed below a pair of jockey pulleys mounted vertically on the aft face of the seml-bulkhead;
cable run No.l passes below the forward jockey putiey and cable run No,2 telow the aft jockey pultey, Inboard of the jockey
putleys the cables have their ends joined, one to each end of a further cable 1l0.20CE-1931 fpre Mod,829), 10,20CE-1947 t{post Mod.829} which is
attached to the fuel cross-feed pulley, cable run No,l going to the top and cable run No.2 to the bottom of this pulley LQF,

Cable runs No.23 and 284 ARRESTER HOOK

From pulley located below L.H. console to selector valve operating pulley at Stn.No,371, aft of the spectacle beam,

Cable No,10,20CE~2017 Ts jolned below the L.H. console to cables 10.20CE~201% and 10.20CE~-2029. These cables pass aft alang the
port slde of tha fuselage vla pulleys, seoals and fairleads as shown on dlagrams B,D,E,G4,F and R. Passing around the ovtboard
side of the top two putteys [R) the cables turn Inboard and are jolned te a further palr of cables; cable No,.10,20CE=201% beling
joined to cable 10.20CE-2021 and cable 10,.20CE-2029 to cable 10.20CE-2027. Thess latter cables contlinue the runs aft as shown on
dlagrams U,¥, W and X, from whence they travel along the top port side of rib No.0 1o a palr of pulleys aft of the spectacle beam,
felow thesa pulleys cables 10.20CE~2021 and 10.20CE-2027 are jolned to cables 10,.20CE~202F and 10.20CE-202% respactively. These
tables complets the run by attaching to the selector valve operating pulley at Stn.No,371.0, aft of the spectacle beam,

Cable runs 9 and 10 AIR TEMPERATURE

From cantrol on L.H, consele to Normalalr atmosphere control unit located on aft face of main spar [5¢tn,219 zpprox.). From 8 m m
chaln ends located below L.H, console a palr of cables, 10,.20CE-1967 and 10.20CE-1973, are routed aft vlia pulleys, seals and fFair-
Yeads as shown op dlagrams B, E,GyPyR and §, Cable 10,20CE=-1967 §s jolned to cable 10,20CE-1%69 forward of the semi-bulkhead at
$tn ,No.297.4%5, while cable 10.20CE-197) is jelined to cable 10.20CE-197L aft of the semi-bulkhead at S5tn.No,197.45, Atpulleys
focated below port slde maln spar 5tn.2208.18 the cablas are dliverted vpwards and jolnon to the ands of an 8 m.m.chain which pas=-
ses over the sprocket attached to the atmosphere control wunlt,

Cable runs No 7 and 8 AR SHUT-OFF

From tontrot lever putley §n L.H. console to alr shut-off pulley located on the port side of rlb No.0 at Stn.Mo,26u,5,

Cable 10.20CE=-1951 from control lever pulley Is joIned below the L.H, console to cables 10,20CE-~19%5 and 10.20CE-1961, These two
cables are routad aft via pulleys, seals and falrteads as shown on diagrams By EgGy,F and R, Aft of pulleys at 5tn, No,213.15 (R
cables 10,20CE-1955 and 10,20CE-1561 are jolned to cables 10.20CE-195T7 and 10, 20CE-1959 respectlively, These latter cables continue
the runs aft as shown on dlagrams U,V and ¥, after passing beiow pulleys at $tn,No, 264.5 {Wl the cables turn upward and joln on
to sach &nd of cable 10.20CE=-1953 wlth cabla run Ho.7 occupying the forward positlion on the alr shut-off pulley,

Cable runs No.1i and 12 RAM AR

From tontrol lever putley at rear of LsH, console to ram alr valve located at Stn.No.T9.5.

Cable 10,20CE=1975 15 joined below the L,H, console to cables 10.20CE-1979 and 10.20CE-1977. These two cables are routed forward
to the ram air valve driving echain by passing below a palr of pulleys located at $tn,No.120,0 and through a falrlead in the frame
at $tn.Ho,.96.0., Forward of Stn,No, 96,0 the cables joln to eath end of the 8 m.m,chaln which passes around a sprocket operating
the ram alr valve. Cable run No.1lZ2 occuples the outboard position throvghout the runs,

Cable run No.21 EMERGENCY AIR BRAKE

From emergency air brake lever on L.H, console to valve oparating lever on hydrauile selactor unit posltioned at Stn.Ho,225.0,
Cable No,10.20CE-2011 s routed aft vla pulleys, seals and falrleads 2sshown on dlagrams B,E,G and P. Aft of theseml-bulkhead at
Stn.No.197,45 cable 10,20CE-2011 s jolned to cable 10.20CE=-2013 and this fatter cable continues the run aft via apultey assemdly
at Stn.No,213.15 (R} to the valve operating lever on the hydrauvllc selector unit,
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Cable run No,3! EMERGENCY HYDRAULIC PUMP {post Mod.216)

From control lever on R.H. console to emergency hydraulic pump release mechanism at Stn.No.388.0 (approx.}

Cable No.10.20CE-2073 is rovted via a jockey puliley below control lever and pulley assemblies, seals and fairleads as shown on
diagrams C, L, M, N 0, V| and J, Forward of the semi-bulkhead at 5tn,No,1%7.Y5, cable No,10,.20CE-2073 is joined to cable
No.l0.20CE-4443. This cable passes via the fairleads (J) and a conduit to a position forward of the front firewal! where cable
No.l0.20CE-4%%3 §s joined to a further cable, No,10.20CE-2097, This fatter eable §s routed downwards by two pullays on the rear
face of the spectacle beam and then aft to the emergency bydrauvlic pump retease mechanism., Cable No.l0,20CE-2097 and the pump
refease machanism are supplied complete as Part No.l10.20CE-uu33,

Cable run No.31 EMERGENCY HYDRAULIC PUMP (pre Mod.216)

From contrel lever on R,H. ¢tonsole 10 emergency hydraulle pump release mechanbsm located at 5tn,.No,217.0,

Cable Ho,10.20CE~2073 §s routed vla a jockey pulley below control tever and puliey assemblles, seals and falrleads as shown on
dlagrams CyL,M,H,0,1 and J, Cable No.10,20CE-2073 Is joined to ¢able 10,20CE-2063 forward of semi-bulkhead Mo.197.45. Cable
10.20CE-2053, econdult and release trip mechanlsm are supplied complate as part Ho,10.20CE-309394A.

Cable runs Ko.25 and 26 PORT WING LOCK

From contrel lever oh R.H. console to manual lock cable Jever on wing rlb No.%, Cable 10.20CE-2033 is joined In console to cables
10.20¢€~2065 and 10,20CE-2067; these two cables pass into the leading edge of the port centre section via pulleys and seals as
shown on dlagrams C4L,M,T and G. At $tn,No.176 the cables pass around the inboard side of a pair of puileys located on the aft
sTde of the seals and turn outboard to a pair of pulleys at nose rib No.2 in the port centre section leading edge, In the leading
edge cables 10.20CE-2065 and 10.20CE=-2067 are jolned to cables 10.20CE=2037 and 10,20CE-2039 respectively. These two cables pass
outboard to a pair of pulleys bracketed to the frontspar at rib No.4 Passing around the forward side of the pulleys lrun No,. 26
uppermost), ‘the cables turn aft along the outboard side of rib No.% and termlinate at the manual lock cable lever,

Cable runs No.27 and 28 STARBCARD WiNG LOCK

From control lever on R.H., console to manual lock cable tever on wing rib No,%, Cable 10,20CE=2834% is jolned in console to cables
10,20CE~2066 and 10.20CE-206B; these two tables pass into the leading edge of the starboard centre secthon via pulieys and seals
as shown on diagrams C,L,M,H,0 and |, At 5tn,No,176 the cables pass around the Inboard side of a palr of pulleys located on the
aft slde of the seals and turn outboard to a pair of pulleys at nose rib No.2 in the starboard centre section leading edge. In
the leadlng edge, cables 10,20CE-2066 and 10.20CE-2068 are joined to cables 10,20CE-2038 and 10.20CE-2040 respeqtively., These two
cables pass outboard to a pair of pulleys bracketed to the front spar at rib No.4 passing around the forward slde of the pulleys
trun No.28 uppermost], The cables turn aft along the outboard slde of rib No.% and terminate at the manual lock cable lever.

Cable runs No.29 and 30 WING FOLD

from control lever on R.H, console to wing fold selector pulley at Stn.No,30%.0 on outboard side of rib No,1, starboard.

Cable No.,10.20CE-2045 §is jolned in console to cables No,10,20CE-2069 and 10.20CE-2071, these latter cables are routed via pulleys
and seals as shown on diagrams CoaL,M N, 0, | and J. Aft of semi-bulkhead at Stn.No,137.45 cables 10.20CE~2069 and 10.20CE-2071
are jolned to cables 10,20CE-2049 and 10.20CE-20%5 respectlvely, These two cables continue aft to a pulley assembly as shown on
diagram *K*'_. Here the cables are diverted outboard to a four pulley assembly located vertlcally at the junction of the main spar
and rib Ho.l, After passing around the two top pulteys in the assembly, the cables pass aft along the outboard face of rib No.l
and below a pair of jockey pulleys at Stn.Ne,273.2, Aft of these pulleys cable 10,20CE-2049 fs joined to cable 10.20CE-2051 and
cable 10.20CE-2055 (s joined to cable 10.20CE-2053. These latter cables are routed over the top of a pair of jockey pullteys at

Stn,No.296.0 and terminate at the wing fold selector quadrant.

Cable run No.34% PARKING BRAKE

From control lever located befow L.H., console to valve lever on hydrauvllic brake unlt located on lower aft fate of bulkhead Ho.1T76.
Forward end of cable 10.20CE~2089 s connected to brake contral tever and passes aft below a single pulley located on the port
side of cockplt at Stn.No.133.15, Immedtately aft of this pulley, cable 10.20CE~2089% Is joined to ¢able 10,20CE~-2091. The latter
cable contbnuas aft through a single pressure seal In bulkhead No.176 and Is routed to the hydraullc brake unlt valve lever vla
one horlzontal and one vertically mounted pulley attached to the aft face of bulkhead Ho.176 as shown In fig.3630

PECTOI~TEM




FORWARD OF
A.H. CONSOLE

S5TH. No. STN. No.
8025 in. 939 in
| LH RH
. oo
m Fyi 3 26FY[2498
10.20CE. QFYI3497 A .
s 10.20CE 1923 NOSE WHEEL STEERING 10.20CE. 1928 19,22%F
CABLE AUN No 37
RH.LH

ia 27 Diagram of auxiliary control cable .run ‘
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VIX-0304-55/R1

F.5./28

Cable rune No.36 and 37 WOSE WHEEL STEERING
From putley at Stn.Mo,.B0,.25 on tentre-line of aircraft,
Drive from handwhesl control, located forward of R.H.

jolnts, Cable No,10,20CE-1923 s jolned to cable Mo,1l0.20CE=1925 with cable run No,36

RESTRICTFEFD

A P . 4647A Vol !, Book [, Sect, 3, Chap. 4
A L.36, Aug. 6/

in forward part of cockplit, to pulley at Stn.No.93.9.
console, to pulley assembly at Stn.Ho.93.9

is by torque shafts and unlversal
Ilying to starboard of cable run No,37.




Note. Key leiters refer Lo the
detalled pulley assemblics
shown in Figs. 29-35

RIGHT- HAND CONSOLE

THROTTLE
B0

5TH Mo 4¢-0

FLAP TERMINAL PULLEY

WING-FOLD
CABLE SEALS SELECTOR FLAP CABLE DRUM
QUADRANT

U/C SELECTOR AND ARRESTER HOOK

WING-FOLD PULLEYS _ PULLEY
LECTO! =
FAIRLEADS SLCAE.EAN? R 5’_:\\
\ o _—r

PastL mod. 216
only

y ;
5
o
SPECTACLE +
BEAM 2
FLAP PULLEY #
=

REAR SPAR
5in.Mo. 306- O ln.

U\ W RIB NeO

PorL side top,

MAIM SPAR
Sin.No. 219-O1n,

SEMI-BULKHEAD
Stn. No.197-45 In,

FRONT SPAR
5th. Mo 76 Oln.

(;\
AAM AIR VALVE FLOOR BEAM CABLE SEAL
and PULLEYS on
REAR PRESSURE BULKHEAD

Sin. Ne 1 74-Oln.

Fig Disposition of auxiliary control pulleys .

« UG and wing-fold selecior pulleya added »
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AP 46474, Vol |, Book | Sect. 3, Chap. 4
FSf 29

Al 36,Augst
"A  STARBOARD THROTTLE ! UNDERCARRIAGE
\:f oy oy~ SELECTOR LEVER
PORT THROTTLE — _ [} (“@ T T ' B
L
) ; ARRESTER HOOK LEVER C
PORT AND STARBOARD ' FUEL CROSS-FEED LEVER WING FOLD SELECTOR LEVER
L.F FUEL LEVERS

EMERGENCY AIR BRAKE LEVER
WING LOCK LEVER
/ AIR TEMPERATURE CONTROL

EMERGENCY HYD,
AR SHUT OFF AND
RAp AIR LEVER PUME LEVER

FLAP INTERLOCK
OVER-RIDE. CONTROL

FLAP SELECTOR
LEVER

REFER TO DIAGRAM E'

CABLE RUNS FROM L.H.CONSOLE
REFER TO DIAGRAM D'

REFER TO DIAGRAM 'Ll

CABLE RUNS FROM THROTTLE BOX CABLE RUNS FROM R.H.CONSOLE

Fig.29 Auxiliary controls in cockpit

@ RESTRICTED ®




INBOARD

g0l

OUTBOARD PORT SIDE FUSELAGE
PULLEY ASSEMBLY AT STN. No.ll4-5in.
View from above

INBCARD
J

— AFTw

PULLEY ASSEMBLY AT
STN. No. I31-O in.
View from above

TOR
BULKHEAD Mo 176
Thase cobles These cables
pass below travirse dwd.
publey assy a1 8 face of bikhd.
Stn.Na. 130 in, trom pon 1o
atarboqrd,
-+ FORWARD — ~—AFT e

PULLEY ASSEMBLY AT
BULKHEAD STN. No.176-Qin.
View looking inboard on port side

CABLE SEAL AND WING LOCK
PULLEYS AT BULKHEAD
STN. Neo.176-01in.
View locking forward on aft port
side of bulkhead

KE¥ TO CABLE RUNS
FORWARD

'; UPWARD TC PULLEY IN THROTTLE BOX

M REFER TO DIAGRAM ‘A’
5

6

13

1

22| wewarD BY CONNECTING-RODS TO CONTAOLS ON
4 LK. CONSOLE

: REFER TO DIAGAAM B’

AFT

15
281 10 PULLEY ASSEMBLY aT STH. No.176-0 in. FORWARD
o OF  BULKHEAD

13 REFER TO DIAGHAM F'

1

4

51 TO CABLE SEALS AT STN. Ne.176-G in.

b REFER TO DIAGRAM 'G"

13
23

| TO PULLEY aSSEMBLY AT STN. He.131-Gin. AND

V| THENCE 1O CABLE $EALS AT STH. No. 1760 in.

2 REFER TO DIAGRAMS 'E* AND ‘G’

REF., D.W. DAAWING Ho. K). 20 CE 35354

CABLE
AUN

24
23
=X}

L)
1

n¥
a%
7*

KEY TO CABLE RUNS
FORWARD

TS PULLEY ASSEMBLY AT STM. Me. lid:5 in.

UPWARD TO AtR TEMPERATURE CONTROL FWD.
UPWARQ TO AIR TEMPERATURE CONTROL AFT

2 } TO PULLEY ASSEMBLY AT STH. No. 114:5 in.

UPWARD TO EMERGENCY AJR BAAKE CONTROL
UPWARD TO AIR SHUT -OFF CONTROL AFT
UPWARD TO AIR SHUT-OFF CONTRACL FwD.

* REFEA TO DIAGRAM ‘B’

FT

THROUGH CABLE SEAL AT BULKHEAD 5TH, Mo 176
REFEA_TO DIAGRAM "G’

REF. CO.H. DRAWING Mo, ¥, 30.CE BID A

KEY TO CABLE RUNS

capLe FoRWARD
RUN
1
T
fd
2'0 TO PULLEY ASSEMBLY AT STN. Ne. 4.5 in.
2 REFER TO DIAGRAM D'
7
AFT
6
15
9
20 { TO PULLEY ASSEMBLY AT STARBOARD SIDE
BULKHEAD 5TN. MNe. 176 FWD.
®

REFER TO DIAGRAM W

AEF. D.H. DRAWING Mo. 10 20.CE 3a7s

CABLE

KEY TO CABLE RUNS
FORWARD

RUN
gg} TG PAIR OF PULLEYS ON PORT SIDE OF

25| FLOOR BEAM AT STN. No 148-G in.
REFER TO DIAGRAM 'T

1

H

23

22| 1o PULLEYS AT STN. Me3-Qin. OM PORT
2 SIOE OF COCKPIT FLOOR

a REFEA TO DIAGRAM'E'

9 —

o]

13

'"T1 70 PULLEYS AT STN. Me.n4-Sin. ON PORT
2 SIDE OF COCKRIT FLOOR

5 REFEA TO DIAGRAM O

6 _

AFT
25| ARQUND INBOAHD SiDE OF PULLEYS AFT OF
26 ] SEALS ANMD OQUTBOARD TO PULLEY ASSY'S.
AT NOSE RIB Na, 2 AND A8 Me.d (N STBOD.
CENTRE SECTION

3

2

a

4

s

[

; TG FAIRLEADS AT SEMI- BULKHEAD AT

% STH, No. 197-45 in

W0 REFER TO CLAGRAM P

13

14

21

2

24

REF. D.H. DRAWING MNe. 10.20.CE 3189

Fig.30 Auxlliary controls in fuselage (1}
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nETENLY A

184

£s.f30

AP 46474, Vo! | Book I, Sect. 3, Chop. 4.
AL 38, Aug. 6/

H

BULKHEA D\ﬂu 174

\

STH. Mo, (710 in.

ETH. Mo 173-42 in.

-— FORWARD —

PULLEY ASSEMBLY FORWARD OF
BULKHEAD STN, No.176-Oin. STARBOARD
View looking outboard

CABLE SEAL AND WING LOCK
PULLEYS AT STARBOARD SIDE OF
BULKHEAD STHN. Ne. I76-0in.
View looking fwd. on aft face of blkhd.

Nose undercorrioge (Hyd)
Mose undercarriage {Hyd}
Scanner pressurs

Mast undercarrioge {Hyd)
Scanner return

FAIRLEADS AT STBD. SIDE OF SEMI-
BULKHEAD AT STN. No.197:-45in
View looking 1wd. on oft face of semi-blkhd.

K MAIN  STH, Mo
SPAR  232-34in,

STH. Mo, 225-Oin,

BTH. Mo, 22664 in.

PULLEY ASSEMBLIES AT STN. Nos.

225-0in. 226-64in. AND_232-34 in.

View looking outboord of & aircratt
to starboard

KEY TQ CABLE RUNS

CABLE FORWAAD SIDE OF PULLEY
RN REFER TO DIAGRAM '’
19
20
8 TO AFT SIPE OF PORT PULLEY ASSEMBLY
7 AT BULKHEAD STATION Mo 196-0 in,
[
15

AFT SIDE OF PULLEY

FROM AFT SIDE OF PULLEYS ALL CABLES
PASS THROUGH BULKHEAD SEALING PLATES
AT STATION How. (740 in, AND 19745 |n. $T8D.

W
20
L]
17
L]
13

} TO PULLEY BRACKET AT STH. Me. 2266 in.
} TO PULLEY BRACKET AT STH, Moo 232 345n,
} FO PULLEY BRACKET AT $TH. Mo. 225-0 in.

REFER TO DIAGRAMS I, ") ond K’

REF. D.H. DRAWING Mo, 10.20.CE 3875

KEY TO CABLE RUNS

CABLE FORWARD OF CABLE SEAL

RN

28

27

k] TO PULLEY ASSEMBLY AT STH, No, 148-0Q in,
10 {OUTBOARD OF HAVIGATOR'S SEAT

29 REFER TO DIAGRAM ‘0"

17 TO PULLEY ASSEMBLY FORWARD OF

18 BULKHEAD STATION HNo, 1760 in.
9 REFER TO DIAGRAM 'W
20

AFT OF CABLE SEAL

28 TG TOP PULLEY OF PAIR ON PULLEY
ASSEMBLY AT NOSE RIf Mo 2

27 TO LOWER PULLEY OF PAIR OM PULLEY
ASSEMBLY AT NOSE RIB Mo, 2

O EMERGENCY HYDRAULIC PUMP RELEASE
¥iA FAIRLEAD AMO PULLEY AT SEMI~
BULKHEAD AT STATION Mo, 197-45 in.

o

¥TQ PULLEY ASSEMBLY AT STM. Mo. 232-34 in.

)

830~|omos

* TO PULLEY ASSEMBLY AT STM. Ne. 232-34 .

}# TG PULLEY ASSEMBLY AT STH. Mo. 225:-Qin.
}t TQ PULLEY ASSEMBLY AT STH. Mo 22664 in.

¥ BREFERA_TO DIAGAAMS J and 'K’

REF, D.H. DRAWING Mo 10. 20, CE 4025

KEY TO CABLE AUNS
FORWARD COF SEM]-BULKHEAD

CABLE
RUH

18 } REFER TO MMAGAAM 'H STATION He. I71-0 in,

16 ] AND DIAGRAM T STATION Mo, 1760 in

17

'8 ) REFER TO DIAGRAM ‘H' STATION Mo IT3-42in.
12 | AWD OlAGEAM T STATION Hs. 1760 n.

Flel

Ns.¥76'0 in. $TBD. TO PULLEY ASSY. AT ST, Ne,
148-0 in. (DUTBOARD OF MAVIGATOR'S SEAT
POSITION)

AFT OF SEMI- BULKHEAD

30} THROUGH CABLE SEAL AT BLKHD. STATION

3

15 | 7O STATION Me. 225-0 in ON DIAGRAM 'K
" {FORWARD OF MAIN SPAR)

19| TO STATION No. 226:64 in, ON DIAGRAM 'K’
0 {FORWARD ©F MAIN SPAR)

17¥ TQ BOTTOM PULLEY OF OUTBOARD PAIR AT
STN. Mo, 232-34 in. {BELOW MAIN SPARY)

18 % TO TOP PULLEY OF CQUTROARD PAIR AT
BTN, Me. 232-341n, (BELOW MAIN SPAR)

20 & TO BOTTOM PULLEY OF INBOARD PAIR AT
STH. No. 232.34in, (BELOW MAIN SPAR)

3G & TO TOP PULLEY OF INBOARD PAIR AT
STH. Ma. 232.34 in {BELOW MAIN SPAR}

k] TO QUTBOARD SIDE OF SINGLE PULLEY
IMMEDIATELY AFT OF BLKHD. FAIRLEADS

¥« REFER 1O DIAGRAM 'K'

REF, O.H. DRAWING HMa. 10. 20.WC 23223 A

KEY TO CABLE RUNS
FORWARD SIDE OF PULLEY

18 | 70 AND THROUGH FAIALEADS AT SEMI-
19 { BULKHEAD AT STH. He. (97-45 in.

30 REFER TO DIAGRAM J

AFT SIDE_OF PULLEY

15 |  ROUND OUTBOARD SIDE OF PULLEY AND

16 [¥INBOARD TO PULLEY ASSEMBLY AT STN.
Mo. 2286 in. LOCATION AT LOWER BOOM
OF AlB No. O

" ROUNG QUTBOARD SIDE OF PULLEY AND

¥IHNBOARD TO PULLEY ASSEMBLY AT STH.

Mo, 224-4In. LOCATION AT LOWER BOOM
OF RIB Heo. O

V7 | ROUND INPOARD SIDE OF PULLEYS AND

18 | OUTBOARD YO PULLEY ASSEMBLY AT STH.

29 [ Mo 243:54 in. ON OUTBOARD SIDE RIB
No. | STARBOARD WING

¥ REFER TO DIAGRAM ‘U

AEF. D.H. DRAWING Nox. 103, 20. CE 290¢
0. 20.CE 3845
0. 2G.CE 2243

. Fig.3l Auxiliary controls in fuselage (2) .
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HY3e
woOTd

ETH.
IJO'I35Il\.

J QUTBOARD ~4—OUTBOARD—

STARBOARD

|
h
g
!

STARBOARD

He AFT

4
'

LECrd e e OELS

FLOOR BEAM E"

WS BTN CHLS LY WY38 UOO0Td OL ¥OOT3
LdATTD ONOTY Ld¥Y DHINDOT M3A

PULLEY ASSY AT NAVIGATORS PULLEY ASSY. AT STBD.END OF

PULLEY ASSY. AT STN.No.130" 3in.
ON COCKPIT FLOOR PULLEY ASSY. AT STN. No.t48-Oin.  SEAT BRACKET FLOOR BEAM STN.No.148-Oin,
Viewed from above Viewed from above View looking aft along cockepit floor
KEY TQ CABLE RUNS KEY TO CABLE RUNS KEY TO CABLE RUNS KEY_TO CABLE RUNS
FORWARD SIDE OF PULLEYS FORWARD SWOE OF PULLEYVS OUTBOARD OF PULLEYS_STBD FORWARD SIDE OF PULLEYS
CABLE RUNS RH CONSOLE (REFER TO DIAGRAM C) 31 28 28
n UPWARD TO EMERGENCY HYO PUMP CONTROL LEVER 2% F1 ar
29 « O AFT SIDE OF WING FOLD CONTROL PULLEY | 30 31 CABLES PASS OUTBOARD TO PULLEV ASSY. 31 ; CABLES PASS IMBOARD TO PULLEY ASSY, AT FHE
W0 W TOFWD . . o . B u 26 7TO PULLEYS ON COCKPIT FLOOR AT STN.N130-3 | 30 | AT SVBD.END OF FLOOR BEAM AT STH Nol4B. 3og NAVIGATORS SEAT BRACKET STHN.Nol48
b a TO AFT - “ BT WING LDCK » " 5 29 29
25 " TOFWD. .. o PORT ., - - 28
28 - TS AFT . W~ INHER . oo w 27 REFER TO DIAGRAM L REFER TO DIAGRAM O REFER TO DIAGRAM N
27 W TOFWD & v o e oa o "
AFT SIDE OF PULLEYS AFT SIDE OF PULLEYS INBOARD SIDE_OF PULLEYS OQUTBOARD SIDE_OF PULLEYS
31 TO RH SIDE OF TOP PULLEY N TRIPLE PULLEY 28 28 28 | AFT THROUGH CABLE SEAL AY BLKHD. No 176 0Qin.
BANK GN FLOOR BEAM AT STN.Nebd8 Cin. 27) 2?) 27 | AND AROUND INBOARD SIDE GF PAIR OF PULLEYS
33 TO AH SIDE OF MIDDLE PULLEY 1K TRIPLE PULLEY 31 CABLES PASS QUTBJARD TO STARBOARD TO It pCABLES PASS JNBOARD 1O PULLEY ASSY ON LOCAYED AT AFT SIDE OF SEALS, FROM AFT SIDE OF
BANK ON FLOOR BEAM AT 5TH, e 148 Oin. 20 (PULLEY ASSY. AT HAVIGATORS SEAT BRACKET IO FLOCR BEAM ON i.IIRCRAFT AT STH.Ho. 148 FULLEYS CABLES PASS OUYBDARD TO PULLEY ASSY.
29 TO AH. SIDE OF BOTTOM PULLEY IN TRIPLE z9 REFER TO DIAGRAM N 29. REFER TO DIAGRAM M AT CENTRE WING NOSE RIS No.2 AND PULLEY ASSY
PULLEY BAHK ON'FLOOR BEAM AT $TN.No.l48- Gin. AY RIB No 4. 5TBD.
28 TO A.H SIDE OF TOP PULLEY ON PAIR OF PULLEYS ON | 24 } CABLES PASS QUTBOARD TO PULLEY ASSY.
¢ MRCRAFT OH FLOOR REAM AT STN Nolds Oin 25 § AT PORT SIDE OF FLOOR BEAM AT STH, Hol4. 31 AFT THROUGH CABLE SEAL AT BLKHD. No.) 76-010.
THROUGH FAIRLEAD AT SEMI-BLKHE.Mo.197 45 in ARDUND
27 YO R.H.SI0E OF BOTTOM PULLEY ON PAIR OF PULLEYS REFER TO DIAGRAM T e OF oy A e T6 THE
ON ¢ MRCRAFT ON FLOOR BE&M AT $TH Nol48-Gin. OLTBOARD Si PULLEY Al « (NBOA v
26 TO L HSIDE OF TOP PULLEY ON PAlR OF PULLEYS TO . EMERGENCY HYDRAULIC PUMP RELEASE MECHANIS.
PCRT OF Q.AIRCRAFT Otk FLOOR BEAM AT 5TH Mo l48 CHin,
25 TO L HSIDE OF BOTTOM PULLEY ON PAIR OF PULLEYS :‘:; :ZLT::::"*;; i:‘;'f:f;: :.:H:';:""g; ';;,:"': ‘I:;';';‘sm
- o 197 4510,
. FL b A . .
:fs?g?: OF G AIRCRAFT ON FLOOR B¢ TSTH Re TO PULLEY ASSY. AT S5TH. Mo 232-34m, {DNAGRAM K.
HEFER TQ DIAGRAM M AEFER TO DIAGAAM {
REF. O.H.CRAWIHG HNow 10,20, CE. ap&9. H3.20.CE 2997, REF. OH GAAWING Mo 1O.20.CE 3871 REF ODH.DRAWING Mo 10 20.CE.38%. REF, DH.DRAWING Mo, 10 20 CE 3871, 10.20.CE. 4001

VIt edM4agC/R |

. Fig.32 Auxiliary controls in tuselage (3) .
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[ ERREE T T R Y

FAIRLEADS AT PORT SIDE OF
SEMI-BULKHEAD AT STN. No.197.45 in,

KEY TO_CABLE RUNS
FORWARD OF FAIRLEADS

CABLE RUME

24

23
Fil

| TO PULLEY ASSEMBLY AT STHN. Mo.131-Crin,
F PORY SIDE COCKIMT FLOOR VIA CABLE
? SEAL AT STM Me. 1760,

: REFER TO CHAGRAMS ‘G’ AND'E
[+

3

4

s TO PULLEY ASSEMBLY AT $TN Ho.114.Sin.
& PORT SIDE COCKMIT FLOOR
13 REFER TO DIAGRAMS § AND D
14

AFT OF FAIRLEADS

1

2

3 L

a REFER TO DIAGRAM Q)

s

& }

1l

B AFT TO PULLEY ASSEMBLY AT STHN. MNe.212.0in.
9 J REFER TQ DIAGRAM R

0

24

23 AFT TO PULLEY ASSEMBLY AT STN, No 21315 in.
H ] REFER TO DIAGRAM 'R’

3 j

r

REF: DH. DRAWING Mo 10-20WC - 25255 A

HEF. DLAGAAN P

L.F. FUEL, PORT

Had AFT PULLEY

A P 46474, Voi. |, Book I, Sect.3, Chap. 4
A.L.36, Aug.6f

rd
o 3 FORWARD PULLEY

INBOARD

PORY AUDDER
TAL PLANE ——

TAIL PLANE

FORAWARD

REFER TO QIAGRAM

O
: KEY TO CABLE RUNS

.
15§ 7O PULLEY ASSE%H.V‘RJ}‘I ETH Mo 203-15in.

REF. D H.DRAWING Ne 10-20CE- 4005 A

w00 TO WTG TATUM

Ho. 1 FOPWARD PULLEY
Ha. 2 AFT PULLEY
FUEL CROSS-FEED

& OF AIRGRAFT L.F FUEL, STARPOARD

FUEL COCK PULLEYS AT SEMI-BULKHEAD, STN. Ne. 197-45 in.
View looking forward
FUEL COCKS AFT OF PULLEYS HAVE BEEN OMITTED TO CLARIFY CABLE POSITIONS

2] STN.Ne:.Jlj-ISinTOP
I VS e

- - f

e e

e AU

PULLEY ASSY. AT STN Ne. 213.15in
ON PORT SIDE OF FUSELAGE
View locking outboard

REF, D H.ORAWING Mos. 10-20CE - 18954, (0~-20CF-(355A

STH. Mo.
2201830,

STH Ne.
226, 4lin

View looking aft

AFT
UPWARD TO OQUTBOARD SIDE OF AIR TEMP.
CONTROL SPROCKEY
10 TO INBOARD SIDE OF ATH TEMP. SPROCKET
13 TO PULLEY ASSEMBLY ON FRONT FIREWALL
AT STH. Na, 244-0in.
14 TO PULLEY ASSEMEBLY ON FRONT FREWALL
AT STH. Ho. 244 .87 in.

PULLEY ASSYS AT STN.No. 227.04, 226.4] and 228.18in.

FOAWARD
CABLE PUNS

24

23

il

[k} TO FAIRLEADS AT SEMI-BULKHEAD AT 5TH.
14 Mo, T.45n, PORT SIDE

@

L

10

AFT
24
23 INBOMID TO PULLEY ASSEMBLY AT LOWER

KEY TO CABLE RUNS

BOOM RIB'Q, REFER TO DIAGRAM 'V

TO AlRt BRAKE SELECTOR VALVE LEVER

¥ TQ PULLEY ASSEMBLY BELCW MAIN PORT
WING SPAR AT STH. No. 2256.41in.

* TO PULLEY ASSEMBLY BELOW MAIN PORT
WING SPAR AT STH. Mo 228.18 jn.

|
|
}
J

#  REFER TO DIAGRAM "%

REF. [LH. DRAWING Noa.
10-20CF -13554 , 10-20CE- 10O5A | 10 -2005- 70{84

Fig. 33 Auxiliary controls in fuselage (4)
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—— QU T BOARD ——

5.
FORWARD PULLEY

REFER TO
DIAGRAM ‘M’

View looking aft
REF. D.H. DRAWING Mo, 1020 CES7

PULLEYS AY PORT SIDE OF CROSS BEAM STN. No.i48-Oln.

U STH. Ho]2ad-65wm. ., P
APPROX. APFROX.

9. TOR

REFER TO

20.80TTOM Vr
HAGRAM 'K

STN. Ho |33| -0 in.
APPROX.

PULLEY ASSEMBLIES AND CABLE RUNS AT RIB No.O
BOTTOM BOOM
Viewed from above
REF. D.H. DRAWING Na. 1320 CE 214)

RI& Ha. O

$TN. Nuk«ﬂolm
RIBHoO

PULLEY ASSEMBLY AT STN. No.269-20in.and Na.271 701N,
PORT SIDE OF RIB No.O AFT OF FRONT FIREWALL
Viewed trom obove
KEY TO CABLE RUNS
_FORWARD

Izo:. DOWNWARD TO MULTIPLE PULLEY ASSEMBLY AT STATION Ho 2430 n.
”} DOWHWARD TO MULTIPLE PULLEY ASSEMB,LY AT STATHON Ho249.0W
e REFER TO DIAGRAM'W

AFT
19 TO TOP SIDE OF FLAP TERMINAL PULLEY AT STATION No.334.35 .

20 TO BOTTOM SIDE OF FLAP TEAMINAL PULLEY Vi JOCKEY PULLEY
AT STATION Ne. 323-50W.

23 TO AFT SIGE OF ARRESTING HOOK PULLEY AT STATION Ho. 37).48 in.
VIA INBOARD JOCKEY PULLEY AT TOP AFT SIDE OF SPECTACLE BEAM

24 TO FORWARD SIDE OF ARRESTING HOOK PULLEY ¥IA QUTBOARD
JOCKEY PULLEY AT TOP AFT SIDE OF SPECTACLE BEAM

REF. D.H. DRAWING Mo. 1020 CE227S

TOP

.
24.INBOARD e

4
23.0UTBOARD

3
R T
T

e e

4

STH. Heo. 267.0 In.
< CABLE RLUNS LPWARD

,/ 19
REFEA TO DIAGAAMY

/" MULTIPLE PULLEY MOUNTING

" ON PORT SIDE QOF RIB No. O
BETWEEN STATION No.264-501n
AND No. 269.90

View looking inboard
REF, DH. DAAWING Mo i0.20WC 13378

!/ STN. Mo, m.scu{

CABLE FAIRLEADS ON FRONT FIREWALL
View looking aft on forward tace

KEY TO CABLE RUNS

CABLE FoawARD
AUN BEFERTO CIAGRAM U

18] TO PULLEY ASSEMBLY OH STARBOARD SIDE OF
15] BOTTOM BOOM RIB Ho ©

19 ] TO FORWARD PULLEY ASSEMBLY OH PORT SIDE OF
20] BOTTOM BOOM RIB No. O

M TOP PULLEY c on
M. TC PULLEY ASSEMBLY

3 HOBLE TOP PULLEY PORT SIDE OF oM

7 MIODLE BOTTOM PULLEY | anoig RIB Ho.Q

8 BOTTOM PULLEY

STARPOARD AFY SIDE OF R Ho O

W YO WBOARD SIDE OF TERMINAL PULLEY , STATION He.
304-0in. opprox. AT STARBOARD SIDE OF RIB No O

15 Via INBOARD SIDE OF JOCKEY PULLEY AT STATION Mo
297G, TO QUTRGARD SIDE OF TERMINAL PULLEY AT
STATION Ha 300 Oln gparos,

REF. O.H. DRAWING He. b0 20 CE 2819

PORT $IDE OF RIB No. O

24| TOMULTIPLE PULLEY MOUNTIHG ON PORT SIGE OF
I[ AIB No.Q
T
a

BEFER TO DIAGRAM W

REF. D H. DRAWING No 10.20 E 375

F1g.34 Auxlliary controls in fuselage (5)
. {pre Mod. 215) .
’ RESTRICTED
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CHEA Ry
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AILERON MOVEMENTS
ANGLES MEASURED IN LINE OF FLIGHT

Hole Therg ore no

AMLERON . —
HEUTRAL

GAP
CIsdn - 33in,

Note On initigl rigging.checks to be made by T/P. ngq-ng ouge (Hem F2
Secl 2 Chop #)placed on T/P.ribs Nal gpnr! and stbd.

P - on gauge pads, Subg.qutnl readings miy be token tral cnllbmtcd acalos
aileron trim tabs - ,ﬂ on finy and T/P. tairings TOLERAMCES
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290mE020Mm RIGGING GHECK

Hole
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TAIL PLANE MOVEMENTS
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RUDDER MOVEMENTS
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RUDDER FIXED TAB SETTING

RUDDER TAM RANGE
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1/E. AUDDER
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RUDCERS, FROM RUDDER CHORD ,
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RUBDER DEFLECTION CHECK
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VIEW LOOKING UP AT AILERON Trim GEAA 0'26;‘"1'.252‘:‘"0!‘ GEAR 0-20 IN. trim s In neutral
AILERON TRIM selting - K I~ STICK TP, -
AILERGH TR P
STARBOARD AILERON HAS ADDITIOHAL 4% 2% (2 10in - - Tertem |1 Tee| Heutrgl |0 ',f*!“g TAIL PLANE TAB MOVEMENTS
2-TOHR)TRIM EACH WAY SUPERIMPOSED ON BARIC Mt it Tt - ] (ELEVATOR)
MOVEMENT CHECK THIS WITH AILERON NEUTRAL nin i, 5 S Ted] 2720 1D 147 10wy | FI0 1 $ Note. There ore no ELEVATOR AMGLE] Mote. Tail plong
o ] J2O308N {11250 lec | 10011 | 129301 Jar elevalor trim FLAR | TAIL PLANE |E0e “rivE TO cantrol in
AUTO-FILOT posr:'ro _ASJFI.) STRC . -l “Harar | 499 |0 | Wegtel | 7530 ] Labs o ANGLE FAIL PLAME Nﬂ;;godm
FULL TRAVEL {2agnimd £ % tiva £ ag Fud | 1207 | B | 5746 Fud | 30718 Neotral S0t Ye coarse ge
" = RN e T e CowN [ 3950 Gown o
WARNING, K4ICRO SWITCHES tH SAFETY CIRCULT MUST 7 Heutrai T3] Hewira) | 0%ET [P | Tthutral | 1F537 1 E o507 U 6V £ I°
o et g . — - b HoesQ
OFERATE AT NO MORAE THAH 375 0P 3% 30  DOWN Foritive [ S0 a5 Fud | 3" 10 | B5045 Fud.| 39207 (@ | 3° Fua. | 9% | @) hud
Hote. Dilfarance belwgsn Porl ond tim | an | 7930 | =] 12500 | 89307 | o | 830N |17 85 [ UNDER NOFRMAL FLIGHT COMDYTIONS WITH FLAPS CLOSED.
Sibd must nol ¢xcead OF 307

ELEVATOR AND TAIL PLANE REMAIN |H LENE AND MOVE TOGETHER

AIR BRAKE MOVEMENTS

AlA BRAKE MOVES DOWNWARDS
THROUGH soP & 2°

4725int2.Om.
measured on
ol alrcrary
825, 3 t-Oin
GROUND SEAVICING
POSITION

NOMINAL FLAP MOVEMENTS

BOTTOM SURFACE OF FLAP MOVES FROM CLOSED
FOSITION THROUGH 2071 2% TO*TANE OFF' POSITION
AND 3771 2% 10 THE DOWNH POSITION MEASURED
ALONG LOWER INBOARD EDGE OF INBOARD FLAP N
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BREAK-QUT LOADS
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TAIL PLAME: FWD St + ¥an. AFT Sh.t Kb
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A6 E5 0 io%oh.
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CHECK DHMENSION
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AIRCRAFT LEVELLING

FOR RIGGING AND OTHER PURPOSES
JACK OR TRESTLE AIRCRAFT SO THAT LEVELLING
BAR [lemF3, Sect 2.Chap4) 15 LEVEL {USED WITH
THE HANDLE ASSEMBLIES INSERTED IN THE
BUSHES ON FRAME 49 ANG STARBOARD SIDE
OF FUSELAGE] THE BOOM TRESTLES ARE ONLY
A SAFETY SUPPORT AHD MUST NOT BEAR ANY
ARCRAFT WEIGHT.

Fig.37Flying controls rigging diagram

A Adr erake movement amended - mod, 1030 )
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SERVICING

WARNING. ..

{1} Prior to the operation of any of the
flying contrals care should be taken to
ensure the safety of all personnel
working on the aircraft, These precautions
can take the form of guard rails andfor
notices to the effect that HYDRAULIC
FUNCTIONS ARE TAXING PLACE thus warning
those concerned in servicing the aircraft
to keep clear of the moving surfaces.
Tools, rigging pins and all other foreign
bodies must be kept clear of the surfaces
and operating mechanisms, and great care
exercised in ensuring that all rigging
gauges are removed before hydraulic
power is applied to the controls. These
warnings apply particularly in the region
of the fins and the gearing units in the
cockpit. Failure to take adequate safety
precaytions in areas where clearances
between the structure and the power
operated controls is small can result in
very severe injury.

(2} No attempt should be made to move
the control column or rudder pedals or
apply trim to any of the flying control
surfaces, unless hydraulic power is
applied to the relevant servo control
units. Failure to observe this precaution
may result in damage to the trims
or strainon the various control linkages.

{3) The over-ride plunger must never be
used when spreading the wings withoot
first ensuring that all flaps (inner,
centre and outer) are mechanically locked
in the UP position, and the locking
slider (Fig.34, Sect.3, {hap.2) on rib

YA has sprung fully out. Fallure to
observe this precaution when using the
over-ride plungermay result in structural
damage to the flap high-speed shaft-assem~
bly.

General

189, Before commencing the rigging
of the flying control systems, excep-
ting that of the flaps, the aircraft must
be securely jacked and trestled in
accordance with the instructions laid
down in Sect.2, Chap. 4, Power
operation of the flying controls re-
quires that an officially approved hy-
draulic test rig be connected to the
aircrafthydraulic system {item H 22,
Sect, 2, Chap. 4); the hydraulic test
rig must-be attached to the Yellow and
Blue systems as indicated in Sect. 3,
Chap. 6, fig.12, A suitable electric
supply of 28 volts d. ¢, , must also be
attached to the aircraft electricalsys-
tem as indicated in Book 2, Coverl,
Sect, 5, Chap. 1, Group A. 1.

190. The ballooned numbers on figs.
38 to 44, 46 and 47 refer to the para-
graph numbers in the sequence of
operations, with the Fig. No., addedif
the operation is on a different figure,
The nmumbers guoted against the rig-
ging pins, are the part numbers of the
pins with the 10-20Y prefix omitted,

191. Cable tension measurements
should be taken using a tensiometer,
with the instrument's appropriate
risers, (item H25, Sect, 2, Chap, 4}.
Instructions for the use of these ten-
siometers are included in the indivi-
dual carrying cases supplied with the
instrument, As slightvariations occur
in each instrument, care should be
taken that each is returned to its own
particular case,

o RESTRICTED

Rigging the aileroncontrol circuit (fig.
38 to 41).

192, Paragraphs 6 - 48 of this section
and chapter describe the general lay-
out of the component parts comprising
the aileron control circuit together
with the routing of the cables around
the various pulley assemblies. With
all the mechanical parts correctly
mounted and the cable circuit loosely
routed around the pulleys, the proce-
dure to be followed is shown on fig,
38, 39, 40 and 41.

193, Successful rigging of the aileron
circuit is dependent upon careful
attention to detail and observance of
the sequence of aperations as detailed
on the various stages. Removal of
friction {rom the circuit by vibrating
the cables, when tensioningis also of
primaryimportance if equality of ten-
sion is to be achieved,

194, Should it be found necessary to
change the autopilot actuator in either
wing, the actuator shouldbe functioned
hydraulically and electrically and the
neutral Iength of theram set to give a
dimension of 11.430 in. to 11. 444 in.
{This dimension to be measured from
centre to centre of the attachment
bearings}.

Rigging the tail plane control circuit
{fig. 42 - 45).

195, Paragraphs 49 to 102 give a
general description of the tail plane
control circuit and deacribe where the
various components are located. For

Vi Xe0304-66/R2
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RIGGING AILERON CONTROL CIRCUIT

continued overleaf
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(RIGGING AILERON CONTROL CIRCUIT, STAGE 1 (Fig. 38)

SEQUENCE OF OPERATIONS
(2o be strictly adhered to)

{1} Place aileron manual gear change,
at top of contrel column, in normal gear
by rotating the hand-wheel fully ant-
clockwise (lig. 40),

(2) [Insert rigging pins {ltem F3, Sect. 2,
Chap. 4) as tollows;—-
(a1} No. 5255 in port Teleflex cable
tenston regulialor.
(b)Y No. 5257 in starboard Teleflex
cable tension regulator.
(¢} WNo. 5251 in aileron variable gear-
ing unit.
(dy No. 5261 in control column stick
head.

(3) If rigging pin No. 5261 cannot be
inserted with rigging pin No. 5253 in
position, adjust the connecting rod be-
tween the variable gearing unit and the
stick head.

(4) Check that the threads and brake
of the cable ension regulators are free
from substances which could cause stick-
ing of the threads or shpping of the brake
e.g. PX-3 or grease. Check that the regu-
lators can be partly compressed by hund
without using excessive force.

(5) Fully collapse both regulators using
locally manufactured collapsing jigs
(Item K142, Sect. 2, Chap. 4).

(6) Tension all turnbuckles until screw
threads are in saftety. It should be pos-
sible Lo slightly slacken turnbuckles with-
out removing threads from safety,

{7y Using tensiometer (Item H25, Sect.
2, Chap. 4), adjust turnbuckles B and C,
in port and starboard wings, to tension
all cables to 40-42 1b. Constantly vibrate
cables to remove circuit friction.

Note .

(1} Do not twist cables, and ensure
that turnbuckle lock-nuts are tight
before operating cables,

(2y Reserve adjustment of turn-
buckles A and C in air brake bay for
suhsequent tension adjusrtments.

{8) Remove rigging pins, checking that
they withdraw frecly without any tend-
ency for the regutlators to spring to a new
position. If this occurs, the tensions must
be equalized by repeating operation (7).

(9} Oscillate the stick head to remove
circuit friction:

(10) Refit the rigging pins s in opera
tion {2} except No. 5253,

(11} Repeat operations (73, (8), (9) and
(10yuntilall cables are tensioned between
40-42 1b., and there is no movement of
the regulators when withdrawing and
inserting the rigging pin.

@ RESTRICTED

(12) Remove regulator collapsing jigs.

(13} Slightly reduce cable tensions, at
wing turnbuckles B and C, by equal
amounits until the tension is 38 + 1 Ib.
and all cables are within 1 1b. of each
other. Check that the regulator springs
are just free of the fully collapsed posi-
tion; if they are not, repeat operation (7)
with a slightly higher initial tension.

(14) Oscillate the stick head to remove
circuit friction.

(15) Check all cable tensions and adjust
until all are 38 + 11b. and are within 1 1b.
of each other,

(16) Repeat operations (14) and (15
until, with the regulator springs just free
of the collapsed position, the cable ten-
sions are 38 -+ ) Ib. and within ! Ib. of
each other.

(17) Refit rigging pins as in operation
(100, and check that there is no move-
ment of the regulators when inserting
and withdrawing the pins,

(18) Check that cable tensions are 384
11b. and are within 1 1b, of each other.

(19) Check turnbuckles for safety,
check tighten all locknuts, and wire-
lock.

{20y Remove rigging pins if stage 2 of
rigging is nol to be undertaken immed-
uately. p
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N\

Ballooned numerals agree with
sequence of opergtlona O facing

poge.
MANUALLY CONTROLLED
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Fig. 38. Rigging aileron control circuit, stage 1
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AARCRAFT- Jacked and trestied
WINGS~ Sprevd

HYDRAULICS~Approved 1esk rig connecied
ELECTRICS -~ Approved 28 volt supply connecied

SPRING - FEEL ROLLER
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(1tem K53, Secr.2,Chapd
15 _ ] o~ b
_ (-/\~ o ) ™ ]
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= {item F5,Sect2,Chap.4)
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LINK
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INDUCTOR TRANSMITTER
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O Locsrion or
Wy

RIGGING GAUGE
{1tem K53, 5ec1 2,
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Chap.4)
P !
Y, 1) ﬁ "'—l

Batlooned numerals ogree with
s¢quence of oparations,

RIGGING PIN Na 5257
{iltem F5, S:ct.2,Chap.4}
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CONNECTING-ROD
RIGGING PIN No 5255

(lem F5, Scct.Z,ChopA)

COMPRESSION STRUT

Ist SWINGING LINK QUTBOARD CONNECTING-ROD

Fig. 39. Rigging ailcron control circuit, stage 2

ABALLOONER NUMBERS AMENDLDY
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RED DOT
Half exposed
when neutral

Fig.39

ELECTRICAL TRIM ACTUATOR Starboard only

In atignment with rigging holes in bréchet
RIGGING PIN No. 5243

{(1tem FS, Stet,z,ChupAJ

DUAL LEVER ASSEMBLY Starboard only

{1} Enrure that no obatructicons exist at the trailing edge (6 Using the hand pump oh the hydravlic test rlg.
of the eaxtension wings which can in mny way prevent the Set ihe aileron coptyel hand)e full travel te PORT.
full wovement of the alierons. Retaining the handle Ln this peattlon a dimensional
cheek (sloilar to 3) can be tehet of the fully UP posl-
{2y Using the hand pump on the hydraonllc test rig. tlen of the PORT aileron. The FORWARD stop on the PORT
CARRFINLLY move the alleron control handle and check the bell-crank comrensator castlng should now be adjusled
complete alleran clrcuit for froedom of movement. to glve B =inilar clearnnce of 0,431 in. bet¥een the
WARNTHE  The aileron control handle should not be ster and the stop face of the bell-crank lever.
L operated with the hydraulic power OFF and the - Maote...
. wings HPRFAD. The ajleron stops on the control cobumn muoat be twe
(3 Using the bend pangr on ibe hydraulle test rle. turns ciear at full travel. m
Set the alleron conktrol haodle fully to PORT. {7 UslAg aoTmal power [rof the hydraulle test rig, check
Reteining the hendle in this rosition, tske m linear the aileron broak-out lomde measured 6 Lo, above the
neasurement (rom the tralling edge of the STARBOARD fulcrum of the cobtrel colomi handle. The correct load
ming to the tralling edge of the aileron. With the from neutral is 2 1b, + % b, pcressing to 10-18 1b.at
. alleron fully DOW the dimenslon obtalned should read foll port travel, and to 17-2¢ Ib.st full starboard
9.90 In. £ 0.20 In. Any discrepancy Lo this dimension travel. Adjust the spring struts to achieve these Loads.
can be rectlfied by adjusting the AFT stop locater on (Mod. 1121 introduces medifled spring struts to glve in-
the STARBOARD bell-crank compensator casting at rib creased adjustaent),
MNo. 448,
Note,.. [t %111 be found necessary Lo fold the exten- (81 Opernte the alleron contrel handle and recheck all sur-
N slon wings to obtnln access to the stops at face novements and neulrals.
- the drive transfer mechanizm.
{1 Lock up all components that have been disturbed to
¢4) Uslhg the hand pump on the hydraulic test rlg. R
] ot the nileron control handie Tel] tragel to STARGOSED. ;‘:{;3 out the above funchions, Rire-lock stops at wing
Aetaining the handie in thix porition, check the Minear
measarement of the Dgr'N lmw‘mentjof "'-?8 :?RT 3:19"0“v A{LERON TRIA
(sjullar to 31. Ary dlscrepancy in this dimensicon can 0y Using normal powe ulle tes
be rectified by adjusting the AFT stop located on the an ag \-'-fll.s r.,]el:é‘r]:;";::;‘hgra“em: :mr:’,go]”;::n:ﬂ?’::
PORT bell-crank comrensator rasting at rib No. 4o nentral. Operate the alleron Irin switch on the left
hinnd console (on jater alreraft this switich Is locnted
STOPS {5) Using the hand pump o Lhe hydraulle test Tie.

RIGGING POINTERS

HANDWHEEL In alignment

‘Normallie. rotated
4ty anti-clockwise

Flg3@

CONTROL COLUMN HANDLE

Retaining the ailleron control handle full travel to
STARBDARD. TaWe a linear measupewent [rom the tralling
edge of the STARRDARD wing to the trailing edge of the
alleron., ¥ith the alleron fully UF the dlwenszicn ob-
tained should read EL.50 in. * 0,20 In. The PORWARD Stop
on the STARBOARD bell-crank compensater casting rhould
now be adjusted In order that a clearance of 0.931 in.
exists betwern the stopr and the siop face of the bell-
erink lever (Fig. 4L

on the top of the centrel colunn hend gripd eod check
that the STARBOARD etleroh moves In the correct sense.
Withthe aktleron trim ectuator fully extended or retrac-
ted the Linesr measurement of the aileron movement should
be 2 IR in o 2,70 in. (0P and DOWH). Checkh setting of
Inductor transmliter {(on aileron trim acteator) Lo con-
hmction with visgal indicator on the L.H.console.

In aligament
Fig.39

WARNING. Belore a tiying control syctem It hydraulically operoted,
the system must be bled os laid down in Sect.d. Chap.6

AUTOPILOT DUAL LEVER ASSEMBLY
Port and starboard

Fig. 40. Rigging aileron control circuit, stage 3 (1)
ABALLOONED NUMBERS AMENDED)

RESTRICTED




RIGGING GAUGE
(1tem K53, Sect 2, Chap 4)

1g. 39

)

CONTROL VALVE LEVER ROLLER AND CAM —="—

Meutrat Neutral /@
Figl9

SERVO UNIT
(port and starboard)

RIGGING MARKS
In alignment

e SPRING-FEEL MECHANISM
(8} —Figy (port and starboard)

\ & aFT sToP \
Q¢ \

SWINGING LINK INBOARD OF NOSE RIB N° & {port and starboard
NLERONA.?TOPSdAT WINGFOLD View on underside of wing { ) RIGGING HOLE
ileron down

FORWARD STOP

(HEY ATLERGH ANTOPILOT
-031in GAP sing norm ) power from hydranlic tesi rig amd noraal
s ~ . 23 ovolt wlectric sunply.

Y Switch N e Flight Instrument swilch om puneld (1L
Switeh MM Rudder ang Elevon switches on AuLopilot ponel
Turn selector switch to height, Apaed or ach mmiber.
Press engageinent butlon on Autoni ol panel,

Operale the Autoprlot Loim Switch, onm Khe B, consal.
fetrining Che switch either fully to BT ur STARKOARD,
take n linear easurcuent betwoen the (radlug wlge of
the aileron and the trailing edge ol the wing.

¥ith the xileron in the Full travel UP possCion Ehe
limension should read 2,80 in. * 0,30 in. In the full

travel [KWN posiclon Ehe Jdimnsion should read 2, 1000,

0,30 .

Purther waforwation relating ‘tu the Autonilet con e RIGGING MARKS

Enund b AP, 1GIP, In alig L with com p tar futly collap

CABLE GUARCD

AILERON STOPS AT WINGFOLD
Aiferon ugp DRIVE TRANSFER MECHANISM
{port and starboard)

Fig. 41. Rigging aileron control circuit, stage 3 (2)
JUALLOONED NUMBERS AMENDEDS

. RESTRICTED .




T9/12~%0£0-XIA

.connecting rods

F.S./36

the purpose of rigging, the circuitmay
be divided into two sections, firstly,
the partlocated inthefins and second-
ly, the part in the cockpit, with the
main cables joining the two. Basic-
ally, the rigginginvolves placing each
unit into the position it should occupy
when the tail plane is neutral, then
making the various connections and
finally adjusting to suit.

WARNING...
The precavtions detailed in the WARNING
preceding para.!89 must be taken during
tail plane rigging and testing. Under no
circumstances must the variable gearing
mechanism forward of the control column
be dismantled or adjusted. Before
commencing work on the circuit, care
should be taken that the Blue and Yellow
hydraulic systems have been exhausted.

196, With the installation and pre-
rigging of the trim unit, Mach gear
change unit, variable gearing mecha-
nism and cable compensators undis-
turbed, the cables correctly routed
but loosely connected and only the
turnbarrel ends of the adjustable
disconnected, the
procedure for rigging the circuit is as
given infig, 42, 43 and 44. Thefirst
twoillustrations give the rigging of the
components inthe fins and of the inter-
connecting cables across the tail plane
and the lastone gives the rigging of the
cockpit components and the maincable
runs, Fig.45 shows the location of
all the cable and pulley assembliesin
the complete circuit,

197. With the exception of the cables
acrosgs the tail plane all the cables in
the circuit are 15 cwt. The cables
across the tail plane are each com-
posed of three parts, the centre sec-
tion being 15 cwt. butthe ends, which
pass over the small pulleys at the tail
plane pivot, arel0 cwt. As shownin
fig, 45, these cables cross ever be-
tween the port tail plane pivot and the
pulleys at tail plane port rib No. 4,
with the cable from the forward face
of the Mach gear change cable drum
passing over the cable from the rear
face. To obtain access to the vari-
able gearing mechanism, viscous
damper and g-weight it willbe neces-
sary to remove the pilot's seat and
false floors,

Rigging the rudder control circuit
(fig. 46 - 48B)

198, Paragraphs 103 to 136 give a
generaldescriptionof the rudder con-
trol system and the location of the
various components. For the purpose
of rigging, the circuit may be divided
into three sections as illustrated in
fig. 46, 47 and 48. Fig. 46 deals with
the sectionof the circuit which has all
its component parts located in the
cockpit, fig. 47 deals with the rigging
of the mechanical details located in
the fins and fig, 48 shows the location
of the cable and pulley assemblies
connecting the mechanisms located in
the cockpit and the fins.

WARKING...
The precautions detailed in the WARNIKG

PECTDIATEMN

AP HB47A Vol | ,Book |,Sect.3,Chap. 4
A.lL. 36, Aug.6l

preceding para, )89 myst be taken during
rudder rigging and testing. Prior to
commencing work on the circuit, it should
be ensured that the pressure in the Blue
and Yellow hydravlic systems has been ex-
hausted. With these systems exhausted,
neither the rudder trim acteator { in the
starboard fin } nor the avtostabilizer
actuator { in the port fin ) should be
electrically functioned, unless the aye
end of the ram of the relevant actuater
is disconnected, Failure to observe this
precaution may result in the burn-out of
the actuator or damage to the control
valve lever of the servo control wnit to
which the ram is connected.

199. With the installation and pre-
rigging of the major components un-
disturbed andthe cable runs correctly
routed butloosely connected, the preo-
cedure for rigging the circuit is as
given in fig. 46 and 47. To obtain
access to the rudder cable drum and
f2-pot it will be necessaryto remove
the pilot's seat and false floors,

RIGGING THE FLAP CONTROL CIR -
CUIT (fig. 49 - 51)

WARNING. ..
{1) When the drive from the cable drum
on rib 0 is dismantled or adjusted, do
not disturb the tail plane tab control
rigging.

(2) 1f the tail plane tab controls are
disconnected to facilitate the flap
rigging, it is essential to keep the
cables taut during any movement of the
flaps, to prevent the chain riding off
the tab operating sprocket.

{3) When the fireguards are refittied
after adjosiments to the flap selector




SETTING SCREW 1020 ¥ 3334 ORIGIRAL SCREW
- {item F5, $xct.2, Chap.4) e {(Removed)

__.___®_._.___

SERVO CONTROL
UNIT "B

VAL b bzl
BE LT AL eV TIND BAGGE
[E

FolOL WIS Bk

FARL by 10 30 F 4 20

SETTING GAUGE
(tem K52, Secr.2 ChapA)

SERVO UNIT

SEQUENCE OF OPERATIONS

b, With pelth serve control wnits fully retracted and theiwr selector valve
lavers Reld in the WP position, select hydeaelic power OM and operste the
hond pungr potil the scttibg gakges (Qbom K. 532, Sect, 2, Chon 4y enn just be
fiteed over the yams.  Selecl hydraulic power OFF and slowly return both
selector levers simultaneousty to REUTRAL. then lock Lham In this poesition
by (iLLibe Lhe neutral setting scress (10 208 -333A) contained in the rigeing

rin Lox jitem F5, Sect. 2, Chap.4).

WARNING

With hy¥draul ic power ON, the selector velve leveron ohe contrel unii wusl
never be moved from NEUTRAL independently of the lever on the other oo

tral unit.

2. Oparate the teil-plane trim switch on the control ccluwan until tha hote in
the Lrim lever {5 1n line with ibe hale in the frame of tha {rim unit end
Tigeing pin Ko, 3021 {itcm F5, Sect.2, Thap.d) cun be inserted. Check that
the Erim ynit is held in the NEUTRAL position by the roller of the spring-
feel unit resting in the dwel) of Lhe cam, ifneceszary adjusting the spring

Zbrut wntll this position is quite posltive.

WARNING. Before a tlying conlrot system is hydraulically
oparaled,the systam must be bled as Igid
down in Sect.3. Chop. &

CONTROL UNIT
CONNECTING -ROD

T SELECTOR VALVE

TRANSMITTER

RIGGING POINTER

TRIM UNIT FRAME

CONNECTING-RODS
TO MACH GEAR

AIRCRAFT «~ Jocked and trestied.

HYDRAULICS - Approved test rig capable of delivering 3000 psi
conngcted, 'I'!\: rig should preferably have a hang
pump, but aninching Jdevice is permissible.

ELECTRICS - Approved 28 volt supply connected.

CABLES - Routed but not tensioned.

SPRING STRUT ADJUSTER

<

" CONTROL uNIT
CONNECTING-ROD

= RIGGING PIN No.302I
{item F5, Sect.2, Chap.4)

TRIM AND SPRING FEEL UNIT

Fig.42 Rigging tail-plane control circuit stage ¢ (1)

RESTRICTED

SPRING STRUT

SERVO CONTROL
BELL-CRANK LEVER

¥IX-D304-T2/R1
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8. Remove Lhe petling scress from the control units and refit the original
screws. Remove the sctiing gruges from the conirol unlt rams snd apply full
hydrsulie rig pressure. By mesns of the ealibrated scale ctencllled os the
fina acd the tell plene, check that one end of the tall plane is NEUTRAL

RIGEING HOLE upd that the other end 15 nol wore ihan 0 deg. 5 min. oot of NOUTRAL (5 sin.
13 equivalent io 0,1 in st the trailing sdged. Adjust the control wnit com-
necling- rode to xchleve this condition.

9. Adjust the Pesynh transpitter sbive the triw unii so that the indicetor at
the bottom of the pilot' s maln instrumest panel rewds zero. The tranmmitter
1a sdjoated by loosening 1ts sttechment bolts, which pass through mlotted
holes, snd rotating the unit untii the zero resding I obtajned.

10. Lock 1) puts, bolts, screws and turmbarrels.

CABLE ADJUSTER

STOP BOLT

RIGGING POINTER
AND HOTCH

STRIKER

CABLE COMPENSATOR IN STARBOARD FIN Push up to operate switches

3. Wpth elsctrice o8, check the pasition of Lhe Mach gear change actuator by
mcans of tha lights to port of the maln instrument panel (Sect.t, Chap. l).
1f the ectuator iz hot In NORRAL gear (1. ¢ . ecither ihe GREFN or AMBER licht
js ON) select the Mach gear change switch on panel "H* Lo AUTO and depress
the micro swltch sbrlker in the throttle box unlil bolk Ilghts are QUT.
After a short pouse select the gear change swileh on penel "H* to OFF and
release the wiere swiich siciker, T nelustor widl now Le in MORMAL gear
th.e.. the ram [olly retracted).

4. Positlon the Bach geer change unll ic NFUTRAL by inserting rlgelag pln No.
2031 {item F3, Sect.2, Chep.4). Unscrew the geer change stop tolts o fonm
turns,

$TOP BOLT

WARMIKG
The Mach gear change switeh oh panel "I must nat Le moved from 1he OFF
posltion whi)e wny of the rigeing plhe are fitled.

5. Malntalning the spring-feel roller in the dwell ol the cem, adjust the
length of the lower conneciing-rod between the Hach gear change snd the m‘%ﬁgo.sr#&c%?
trim vnit until its attechment belt can be fitied. Atkach ihe upper connec-

ting rod and adlust jta length 2o thai the yigping noteh on ihe servg con-
trol tell-crank lever [= in line mith the rigelng polnter ob the trim wnlt.

6. Bx mesna of the adjusters on the cable conpengators In the starboard [in.
nitJust the inter-connectliug cablee across the tajl plane to bring the rlgg-
ing mrolnter on the compensutor in Line with the rigglng notch on Lt mount-
ing casting; then tension the cables equally untll the rigging hole (n the
compensator ghaft is Just coapleleldy eaposed, Taking cure not Lo Introduce RIGGING PIN No.
any cable twist, tlghten and wire-lceh the adjuster lock nufe. (ltlrn F5 Sect2 cii":;)

* i ]

7. ®ith both control anit cenhecting-rods set al thelr nominal fengihs (16. 8

In. etween centres), drop ihe eye-end of eech rod over lia attachment poinl

on the reupective selector valve lever and sdjual the turnberrel unt}] the

aitachxent bolt can just be fitted by hand. MACH GEAR CHANGE UNIT

Fig.43 Rigging tail plane control circuit stage | (2)
RESTRICTED .




¥ISCOUS DAMPER

Fully forward

GAF
0030 in. O
* 0-020 in.

S S a—1

RIGGING POINTERS
In alignment when
coptrol column s
neutral.

CONTROL COLUMN AND VISCOUS DAMPER

CONNECTING-ROD
TO CONTROL COLUMN

RIGGING PIN No 5251
(Itlm F3, Scct2,Chup,A)

RIGGING MARKS
In alignment

PAUM CONNECTING-ROD

CAHLE DRUM

VARIABLE GEARING UNIT

CONTROL COLUMN

10.

11.

SEQUENCE OF OPERATIONS

Insert rlgging pin No.5251 (itew F5, Seci. 2, Chap. 4} in positien in the
tail plone variable gearing unit and check that the cable droo is in
NEUTRAL, 1.e,. that the rigging mark oh the drum 15 in alignmenl with Lhe
mark on the cable guard,

Adjusl the conirol celumn connecting-rod to bring the rigging pointer on the
starboard side of the column in line with the rigging pointer mountid on the
viscous damper support beam,

Atlach the connecting-rod from the control column to Lhe g-weight lever and
adjust its turnbarrel 5o thac Lhe rigzing mark on Lhe lever is in alignment
with the rigging lug.

Ensure that the cable yuns Letwcen the cockpit and the trim upit sre cor-
rectly routed {1i,.45), cspecially below the aileron gearing uplt if Nod
¥4 iz pot embodied. Using the turnbarrels forwerd of the port boom comsperis
Sator, tenslon the cebles simultanecusly ond equally Lo 35 13,5 [hs,
compressing the coapensator arler euch sdfusiment.

Remove the rigging pins Trom the variable gearing, Mach gear change und
trim weits, Select Lhe Moch gear change switch on panel *HY to AUTO, then
hald Lhe Much gear change tesi switch on Lhe olserver s slarboard econsole
(Sect.1, thap. 2 in the COARSE position wniil che AMBER light to port of
the mein instrument penel comes ON; after a short panse, reiurn the switch
on panel 'H* to OFF.

WARH ING
‘e tall plune trim actuator mist NOT be operated with hydrawlic power
OFF, once the ¢lrocult has been completely rigeed.

Disconnect the viscous damper link from the contyrol column and swing the
link back clear of the columnn, Using the hand pump on the hydraulic test
rig, move the coluen full iravel bolh forwasd end aft and check that the
tail plane wovements given Ln Fig. 37 far QOARSE gear and NEUTRAL Lrim can
be obteined: adjust the Mach geur change stop bolts, as pecesgsary, and
tighten and wira-lock their leck-nuis. Check that the ¢rim Indicator re-
eppds the correct tail plane anglée At both full travel positions.

Hefit the pilot's false flooars, cacept for the pancl immedistely aft ol the
conirel column, and set the Mach gear change actuator in NORMAL gear ty re-
peating the procedure given in fLg. 43, sub.para. 3. Check thet the 1ail
plane moveuents given Ln Fig. 37 for NORMAL geur and MEUTRAL triw can be ob-
taiged, sdjusting the control column stops as necessary, do not Jock the
stop Lolt lock-nuts.

Check the tal) plane angles in NORMAL geur with full POSITIVE and {full
NEGATIVE trim applied and the wngles in RESTRICTED COARSE snd COARSE pear
with NEUFRAL irlm.

Adjust the spring-feel spring strut to obtein the break-out lowds shown 1n
fig. 37 and chech that the control column is returned to NEUTRAL whew L is
relessed from any other position.

Recohnect the viscouws demper link to the gontrol colwnn and, in NORMAL gear
and NEUTRAL trim, move the column furward sgainst its stop. Check thet the
gap Letween Lhe daoper fink wod the safely stolr 1= as shown, (€ Necessary,
odjust Lhe forwerd stop to bring the gap within the limits end then check
that the teil-plane upgle §s sci)l withib the tolerwnces ullowed. Tighten
and wire-lock the loch-ouls on both stop Lolts and refit the remaining
floor panel.

Lock B)l nuts, bolis, screws aml turnbarrels and chech the entire clrcult
for safety and the possibiliey of Eouls.

Note. ..
After the pllol' s ejection seal has beesh relyited the control colusn may
foul Lhe seat before being arrested by the rear stop bolt. 1f thls foul
does occur, the stop bolt should be re-sdjusted ond & check made to ensure
that the tall plane mavements ape still within the tolerances alluwed.

Fig-44 Rigging tail plane control circuit stage 2

4 Rigging pin ln compensator deleled B

RESTRICTED

CABLE COMPENSATOR IN PORT BOOM

WARNING. Betore a fiying control systam is
hydraulically operotgd,.the system
must ¢ bled as taid down in Sect.3 Chapé

CONMNECTING-ROD
TO CONTROL COLUMN

RIGGING MARK
AND LUG
in alignment

G-WEIGHT LEVER
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19555 FOR0=XTA

10.20 CF- 5|75
2 FYfi1456

£5/38

LOCATION OF PULLEY ASSEMBLIES

BELOW CONTROL COLUMN

REAR FACE OF MAIN SPAR AT STN.No. 227.04 {Refer to's’ Fig.33)
REAR FACE OF MAIN SPAR INBOARD OF RIB Ne2 (in port wheel well}
REAR FACE OF MAIN SPAR INBOARD OF RIB Ne.3 (in port wheel well)
REAR FACE OF PORT $TUB BOOM DIAPHRAGM

ABOVE PORT FIN RI8 MO (Figt9}

1N PORT FIN HEAD OUTBOARD OF TAIL PLANE PIVOT

ON OUTBOARD FACE OF TAIL PLANE RIB MNo.4 (Por)

ON OUTBOARD FACE OF TAIL PLANE R1B No.4 (Starboard)

IN STARBOARD FIN HEAD OUTBOARD OF TAIL PLANE FIvVOT

G e PN Rm AW N~

10.20 CF-521)
26 FYf 10803

DETAIL &'

10,20 CF-5141
Fy/

10,20 CF - 5213
26 FY/10804

10,20 CF- 5253
26 FYfne2e

10.20 CF -5177
26 FY/11457

TAIL PLANE LAYSHAFT

10,20 CF - 5261
26 FY] 13648

CABLE COMPENSATOR
IN STARBOARD FIN

10.20 CF-5145%
26 FYf 2950

TURNBUCKLES

PIN JOINTS

AP4647A, VoL, Book/ Sect 3, Chop 4

AL.36, Aug. 6/
10.20 CF- 5259
26 FY/ 13645
10.20 CF=5271
26 FY/ 13643

10.20 CF-5273
20FY/ 13644

10,20 CF- 5255
26 FY] 13647

MACH SENSITIVE
GEAR CHANGE

10.20 CF ~-5257
26 FYf 13648

26 FY{ 3300
CABLE COMPENSATOR
BETWEEN PORT TAIL
BOOM FRAMES Ne.5 AND &

10.2C CF - SISI
26 FY{3301

TAIL PLANE CONTROL
CABLES

10,230 CF-5147
246 FY/ 2951

DETAIL ‘A

PRESSURE SEALS IN FLLOOR BEAM AT STN.No.148
View looking aft

Fig.45 Rigging tail plane cable circyit
4 OSlores reference numbers added
. RESTRICTED
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WARNING. Betore o flying control system is hydroulically AIRCRAFT - Jacked and trestied
operated,the tystem must be bied as laid down HYDRAAULICS ~ Systema primed
in Sect.3,Chap.6 ELECTRICS - 28 volt de. supply-off
CABLES - Loosely coupled

RIGGING PIN THROUGH LEVERS
No.5259 (item F5, Sect.2, Chap.4)

1. Line up the holes in the cperaling arms of the rwider pedal mechaniszm and
A insert rigging pia Mo, 5359, (ilen P53, Sect. 2, Chap.4). w»

2. Adjust the lengih of Lhe connecting. rods *A' Lo bring Lhe rigging mark on
the reidder cakle dium in Xine with (ke rigging mork on the layshaft mounting
bracket.

3. Lire up the rigging marks oh the Lop sprocket and lever of the g - leel
mechanism with the rigzing mark on the o -+t casting,
Line ap Lhe rigging mark on Lhe voltom sprachet of the g - teel mechanism
with the rigging mark on the fower chain guard,
FiL the chain sround Lhe top, bolios wnd juckey sprockels amd tensiom witih
the chain adjuster provided untii a slack movement of 1/6 i, Lseaintained
an either side of the chain cenlr¢-line at the middle of the vertical run.

4. Maintaining all rigging morks in al ignment, tension the cables belween Lhe
codder calle dyum and the 4§ - feel Joaysiwfl pulley ta2 40 ¢ 4.0 1 t™"e

A tursbarrels are located Lelow the q-pob asscnbiyd. Ensore that e cables
run eorrectly ospecially boelow the apleron pearing undb of Mod, 974 15 ot
oribimdied. w

F— PLAY 8in max.

DETAIL A

—7

© % 1
|

IGDIK)IOD)]

\\ RIGGING MARKS ON SPROCKET
AND CHAIN GUARD

Fig.46 Rigging rudder mechanism in cockpit

4 Rigging pin muinber altered

. RESTRICTED .
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eineh The pyp prds af the Lelo pelimebor (alarbosed) wnd the nnlostald ) 12er
acleator (porly Trosm the serve conteel aolt vablve Ievers. tperate Wil
actucknrs electrically o seil the ram of ench newirnl. The trim aciuntor
ir neotral when the spotl on the pem Iz HALF cxposed, the sautoztabilizer
Aetuator is neutral when Lhe spot on the rao U2 jnst NILY exposed,

Disconnrct the eye end of the spring centring sirut in cach fin.

Uzlng ihe hand pump sa the hwleaddle test rig (prra. 109} manunfly opernte
the control valve levers In eech Tin Do beding the conteo) wnlts coneatml,
i.e. with the valve Levers central {OFF) the control units should be at mid
travel and the rudders neutral.

AdJust the eye ends of the trim and putostiahillzer sctnabors unkil each can
be gonnected to Its respective control yalve Lever witnout moving the lever
from Lts neutral position,

Note. ..
Helther of the actuntors, once connecied to thelr resperlive valve levers,
wust be eperated electrically with the hydrawllc power OFF.

WARNING  Ground functioning
The ruddere must not be moved full travel, inboord or outboard, when full
irim {inbrard or outboard) hes alresdy hren applied.

. With electrical power applied, adjust the Lhductor bransmitter attnched
to the trim actuator In the stayboard fin xo that, with the rudders peotral
the Indlcatar on the L., console reads ZFPQ,

Adjust the lengths of the cables {fig. 48) from the cnchpit mechanizu to the
fins and the balance czhle over the tnll plane so that the rigelng warks
an the Bell-crank lover and the mounting bemm in each €in are in aligowent.
Kerping the rigging nnrks 1h allegnment, tensiem the 15 ¢wt eablea Simulta-
resusly and eqinlly Lo 40 1b. % 4.0 Yhoand the 25 cwb.cable to B1 lb. * 5 Mb,

AdJust the length of ihe gpring sirut in each [in wtll Ets sttachment bolt
can be [ltted hy hand.

WARNING
The caulked slde of the eye ends wust always face ouiboard.

Lock all muks, bolts and turabarrels,

Retwwe the rigging |in from the operntlng armsof the rodder pedal mechmnlsm
([ig. 48). Using norenl hydraulic power, cheek the mudder roange of movement
and dcflection as shown in flg. 37 Adjust the stops in cach fin at Rik 11
and on the wounting beam to cnrrect the range of movorer |,

10, Uring normal power from the hydraulic test rig, and with the rudders neutral
operate the rudder trim switch and check that the range of trim movement is
aa shown Ln fig. 37 (stayboard only).

. Adjust the fixed tabs &t the rudder trailing edge to the dimemsion 1aid
down in Tlg.37.

. Uaing noreal power fromthe hydraulic test rig. attach the apecin] electrical
teat unit to the autortablllzer actuator. Punction the actuntnr by means
of the Lest set and chech that the rudder movements mgres with fig 7 (port
onky).

Aple, .-

¥han fhe rydder movamanis are being thecked, & cerlain amount of judder In prrule-
. Provided thal 11 cen be dempsd owt By placiag n hand on the Aralling wdge

[2) When the sudder by on fall traved wnd ful) brism, there sent be O.BIQ°-0.050% clearance
bebwaon the batance weighi sre ond 1he atops, inirodvced by med. 700, bolied to the Tin
wkin, The nlops wayp b ralloved to obieln this clescancs,

rd
RUDDER TRIM ACTUATOR
Starboard only

Fig. 47. Rigging rudder mechanism in fins

RESTRICTED ®
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»ULLEY LOCATION
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Fig. 48. Rigging rudder cable circuit
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F.5./40

circuit, check that the arrester hook
cables are not trapped, by operating the
arrester hook cockpit control and ensur-
ing that it has Tull and frec movement.

200.  Paragraphs 137 to 158 give a general
description ol the flap control system and
describes where the various components are
located. The installation and adjustment of
the flap sections are given in Sect. 3, Chap. 2
and the fitting of the U-plates in Vol. 6. The
rigging of the circuit 15 in two stages; firstly.
the rigging of the circuit froim the cockpit
selector lever Lo the servo control unit and,
secondly, the setting of all the flap tracks and
the rigging of the cables from the large
double-grooved cable drum at rib No. 0.

Selector circuit

201, With the cables between the drum in
the throttle box and the terminal pulley on rib
No. 0 correctly routed but looscly connected,
the procedure for rigging the circuit from the
sclector lever to the cable drum on the port
side of rib No. 0 is as follows: -

(1) Ensure that the nuls securing the
link 1o the selector lever and cable drum
in the throttle box are tightened and
split-pinned  securely, then select the
iever to the flaps UP position.

(2} Rotate the terminal pulley to its
rigging position and lock it by inserting
rigging pin No. 831 {ltem F35, Sect. 2,

Chap. 4).
o

(3) Ensuring that the cables (No. 19
and 20) remain correctly routed, as des-
cribed in para. 188, tension them to 20 1b.
Taking care not to introduce any cable
iwist, tighten the turnbuckle locknuts.

(4) Conncct a hydraulic rig (Item H17,
Scct. 2, Chap. 4) to the GREEN system.
Disconnect the spring strut (fig. 51) then
operate the hydraulic hand pump and
move the Servodyne valve Lo bring the
flaps to the UP position. Check that the
rigging pin holes in the radius rod are in
line, then bias the valve in the flaps UP
direction to take up the free movement
without opening the valve. Adjust the
spring strut to fit exactly between the
terminal pulley and the lever, and recon-
nect.

{5) Ensure that all rigging pins are re-
moved, and with hydraulic power ON,
select Raps DOWN, when fully down,
select UP. Then check that:—

(a) The terminal pulley rigging holes
are in line.

(b) The radius rod rigging holes are
in line,

(€} With (he sclector lever in the
hottom of the TP gate. the valve lever
is biased U
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{6) Re-adjust the cables and strut

spring as necessary, to achieve these
conditions, and complete all tocking,

Note , .

(Y The rigging pin No. 1305,
throwgh the radius rod. must only be
wxed to check adjustarents and must
not be left in position witilst hvdrauldic
power is on.

(2} The link between the valve Jever
and the fever assembly is preset 1o a
between centres length of 3-25 in.

Operating circuit

202. The following instructions are given in
the recommended order for rigging the com-
plete ftap circuit, but individual parts may be
rigged by following the instructions under the
relative sub-heading, provided that due re-
gard is paid to the position of the remainder of
the circuit when establishing the NEUTRAL
position. At all stages of assemblv. a mini-
mum clearance of 0.025in. must be main-
tained between the flap attachment arms and
the bogies and tracks, and(0-05in. between the
flaps and theassociatedstructureduringflap
travel,and all moving partsshould be liberally
lubricated with grease, X(G-2935, Therigging
pins referred to areallcontained inthe rigging
pin box (ltemF5,Sect.2,Chap.4). As both
sides of the circuit cutboard ofthelargecable
drum at rib No. 0 are similar, only the port
side is described here. With all the flap sec-
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tions, chains and bogies, and the 45
cwt, and 25 cwt, cables removed, the
procedureis as follows in paras.203 -
213,

Flap track No, 1 {{ig. 50}

203. {1} Remove the retaining bolt
holding the driving and operating
sprockets and their serrated caps
on to gearbox No.l. Remove the
idling sprocket, ‘run the bogie into
the rear of its track and wrap the
forward chain around the operating
sprocket, engaging the solid link
with the tooth space on the sprocket.
Feed the front chain into the guard
tube and re-assemble the operating
sprocket to the gearbox with the ser-
rated caps, retaining bolt and driv-
ing sprocket, butwithoutthe driving
chain; temporarilytighten the bolt,

{2) Wrap the rear chain around
the idling sprocket and assemble the
sprocket, chainguards, nuts, bolts
and washers to the trailing edge
structure and ftighten and wire-lock
securely.

{3) Connect the two ends of the
chain together and move the bogie
to approximately its mid-travel
position, when the tensioner is
accessible through the hole in the
track shear web., Tensionthe chain
to eliminate slack but do not wire-
lock,

{4) Check the bogie for free run-
ning over its full length of travel

and then return it to the .forward
position and insert rigging pin No.
795 (No. 797 {or the starboard side)
in position in the operating sproc-
ket.

Flap track No, 2 {fig, 50)
204, {1} Disconnectthe inner torque

shaft from gearbox No. 2 by over-
engaging the torgue shaft splines
with the splined stub shaft on gear-
box No.l. Remove the operating
sprocketfromgearbox No. 2 and run
the chain and bogie assembly into
the front of the track., Check for
free running and refitthe sprocket,

(2) Wrap the front chain around
the operating sprocket, engaging the
solid link with the tooth space.
Wrap the rear chain around the
idling sprocket and join the two ends,
Tension the chain to eliminate slack
but do not wire-lock,

(3} Remove the stop block at the
front of the torque track and run
the torque bogie into the track,
assembling the side-load rollers at
the same time, Refit the stop
block.

{4) Assemble the flap arm te the
two bogies as described in Sect, 3,
Chap. 2. Run the bogies forward
and insert rigging pin No. 799 {No,
801, starboard) in the operating
sprocket, Check that the rigging
pin is still in position at flap track
No. | {para. 203 (4}}) and re-connect
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the torque shaft to gearbox No. 2,

Flap track No. 3 (fig. 50)
205, (1} Remove the link ar the rear

of the operating track and run the
chain and bogie assembly into the
track. Check for free running and
refit the link.

(2} With the rigging pin still in
position at flap track No.2 {para.
204 (4)) thus locking the centre
bottom inner torque shaft, set
adjuster to 2.7 in. as shown in fig.
50 and wrap the front chain around
the operating sprocketonthe torque
shaft sothat ihe bogie is aftof or as
near as possible to the rigging
marks on its track.

{3} Wrapthe rear chainaround the
idling sprocket and join the chain
ends. Tension the chainto remove
slack but do not wire-locl.

{(4) Remove the block from the
front of the torque track and insert
the torque bogie, assembling the
side-load rollers at the same time.
Check the bogie for f{ree running
and refit the block. Assemble the
flap arm to the operating and torque
bogies as describedinSect, 3, Chap,
2.

High-speed chain {fig. 49}
206. (1} Wrap the high-speed chain

around the sprockets on the centre
top torque shaft and on the high-
speed shaft and jointhe ends, itaking
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care that the joining boltis fitted so
that it will not foul the chain guard,
or low speed chain joint bolt.

(2) With the rigging pin still in
position at flap track No.2 {para.
204 (4}) conunect ahydraulic test rig
{item H22, Sect.2, Chap. 4) to the
Greensystemoperate the rig to fold
the wings and then with flaps fully
up, slide the sprocket on the high-
speed shaft inboard clear of its
splines. Rotate the shaftso thatthe
dog clutch is in the position shown
in fig. 49, detail A. Re-engage the
sprocket on the splines, tighten the
lock-nut and split-pin it.

(3} Set the adjustable bearing cen-
trallyin the bearing housing so that
the gapinits flange is centrally over
the cover plate bracket. Lightly
tighten the lock-nut to hold the bear-
ing housing in thie position,

(4) Using the hydraulic -_____--'l
spread the wings to engagg
clutch and then tighten and'wire -lock
the bearing housing lgfk-nut. Re-
move the rigging gfns from gear-
boxea No. 1l and run the bogies
over their fulllength of travel to
check for fpfe running of the high-
speed chpfn, leaving the bogies in
f aft position, Tension the
¥ using the adjuster at the out-

y haft to take up slack and thenwire-
lock the adjuster lock-nuts,

Low-speed chainand flaptrack No. 3A

{fig. 49 and 50)

207, (1) With the bogies in tracks
No. 1, 2 and 3 still fully aft, wrap
the low-speed chain around the
sprockets on the centre bottom outer
torque shaft and on the low-speed
shaft and around the two jockey
sprockets. Jointhe two ends fittings#
the bolt head inboard, so that gl
joint is between the top of th
sprocket and the diaphraggpforward
of this sprocket, thengfension the
chain by moving theottom jockey
sprocket to take pff slack and wire-
lock the adjustg¥. Run the bogies

W1, 2 and 3 up and down

§#T free running of the low-

#hain, leaving them in the

plorward position and re-insert

{2) Slackenthe two coupling adjus-
ter screws on the low speed shaft
and slacken the clamp bolt on the
splined sleeve. Slide the sleeve
outboard to bring the two adjuster
screws clear of their opposing shaft
faces.

{3) Run the chainandbogie assem-
bly intc the forward end of flap track
No.3A and wrap the rear chain
around the idling sprocket. Wrap
the front chain around the operating
sprocket, engaging the solid link
with the tooth space, Join the two
chain ends and tension the chain to
eliminate slack but do not wire -lock.
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{4) Position as shown
in fig, 50, andsthen re-engage the
splined slg#ve on the low-speed
shaft ____a_r:' the adjuster screws
Jp€ up slack, ensuring that the
e is still at the rigging position.

screw lock-nuts,

Flap track No, 4A (fig. 50)
208, (1)

With the wings folded, dis-
connect the chains from the bogie
and dieconnect the torque shaft from
gearboxNo, 3. Remove the gearbox
and doubler {rom rib No,4A4,
Assemnble the side-load rollers to
the bogie and run the bogie into the
forward end of the track, Check
the bogie for free running over its
full length of travel and then feed
the chain through the guard tube and
wrap it around'the idling sprocket.

{2} Assemble the doubler to the
gearbox by means of the short
hexagon-headed bolt and stiffnut.
Insert a screwdriver into the slot
in the locking slider on the inboard
side of the gearbox, then press it
and turn until the gap in the sproc-
ket is rotated to the top of the sproc-
ket. Position the gearbox and doub-
ler close to the rib and tilt the
asgsembly s0 that the chain can be
placed on the sprocket, with the
solid link engaging with the tooth
space. Assemble the gearbox and
doubler to the rib, complete with
the chain guard, spacer, distance
tube and washers as shown in fig.
50. Reconnect the torque shaft to
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care that the joining boltis fitted so
that it will not foul the chain guard,
aor low speed chain joint bolt.

(2) With the rigging pin in position
at flap track No.2 (para. 204{4))
connect a hydraulic test rig (item
H22, Sect.2, Chap.4) to the Green
system; fold the wings and with
flaps fully up, slide the sprocket on
the high-speed shaft inboard clear
of its splines. Rotate the shaft
until the dog clutchis in the position
shown. on fig.49, detail A. Re-
engage the sprocket on the splines,
tighten the locknut and split-pin it.

(3) Set the adjustable bearing
centrally in the bearing housing
with the gap in the flange positioned
centrally over the bracket pro-
jecting from the cover plate.
Lightly tighten the locknut to hold
the bearing housing in position.

" Note that when mod.943 is em-

bodied the bearing housing is
located by a locking plate bolted to
the bearing casting. =

(4) Using the hydraulic test rig,
spread the wings to engage the dog
clutch and then tighten and wire -lock
the bearing housing locknut. Re-
move the rigging pins from gear-
boxes No.l and 2 and runthe bogies
over their full length of travel to
check for free running of the high-
speed chain, leaving the bogies
fully aft. Tension the chain, using
the adjuster at the out-board end of
the centre top torque shaft to take

[ 3

2185-8232-1335.500-3/64-HSA(DHH)}-8967D

up slack and then wire-lock the
adjuster locknuts.

Low-speed chain andflaptrack No.3A
(fig.49 and 50)
207. (1) With the bogies in tracks

No.1l, 2 and 3 still fully aft, wrap
the low-speed chain around the
sprockets onthe centre bottom outer
torque shaft and on the low-speed
shaft and around the two jockey
sprockets. Join the two ends fitting
the bolt head inboard, so that the
joint is between the top of the rear
sprocket and the diaphragm forward
of this sprocket, then tension the
chain by moving the bottom jockey
sprocket to take up slack and wire-
lock the adjuster. Run the bogies
in tracks No. 1,2 and 3upand down
to check for free running of the low-
speed chain, leaving them fully
forward, and re-insert the rigging
pins in gearboxes No. 1 and 2.

(2) Slacken the two coupling adjus-
ter screws on the low speed shaft
and the clamp bolt on the splined
sleeve. Slide the sleeve outboard
to bring the two adjuster screws
clear of their opposing shaft faces.

(3) Run the chain and bogie assem-
bly into the forward end of flap track
No.3A and wrap the rear chain
around the idling sprocket. Wrap
the front chain around the operating
sprocket, engaging the solid link
with the tooth space. Join the two
chain ends and tension the chain to
eliminate slack butdo not wire-lock.
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(4) Position the bogie, as shown
on fig.50, re-engage the splined
sleeve on the low-speed shaft and
adjust the adjuater screws to take
up slack, ensuring that the bogie
is still at the rigging position.
Tighten and wire-lock the adjuster
screw locknuts.

Flap track No.4A (fig. 50}

208. (1) With the wings folded, dis-
connect the chains from the bogie
and disconnect the torque shaft
from gearbox No.3. Remove the
gearbox and doubler from rib No.4A.
Assemble the side-load rellers to
the bogie and run the bogie into the
forward end of the track. Check
the bogie for free running over its
full length of travel and then feed
the chainthrough the guard tube and
wrap it around the idling sprocket.

(2} Assemble the doubler to the
gearbox by means of the short
hexagon-headed bolt and stiffnut.
Insert a screwdriver into the slot
in the locking slider on the inboard
side of the gearbox, then press it
and turn until the gap in the sproc-
ketis rotated to the top of the sproc-
ket. Position the gearbox and
doubler close to the rib and tilt the
assembly so that the chain can be
placed on the sprocket, with the
solid link enpaging with the tooth
space. Assemble the gearbox and
doubler to the rib, complete with the
chain guard, spacer, distance tube
and washers aa shown on fig.50.
Reconnect the torque shaft to
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the gearbox, By meansofascrew-
driver turn the locking slider so that
the sprocket pulls the chainforward
{the sprocket rotates in the opposite
direction to the locking slider).
Continue to turn in this direction
until rigging pin No. 789 (No, 791,
starboard) can be inserted through

the slot in the rigging tab and into

the gearbox.

{3} Join the chainends to the bogie
and remove the rigging pin. Slide
the bogie aft until the chain tensiener
is accessible through the acceas
door adjacent to the doubler. Ten-
sion the chain to eliminate slack but
do notwire-lock, Returnthe bogie
to the rigging position, ensuring that
the solid link is engaged with the
tooth space, and refit the rigging
pin. Spread the wings and check
that the dog cluich engages cor-
rectly.

Flap track No, 4 (fig. 50)
209. (1} Disconnect the torque shaft

between gearboxes No. 3 and 4, by
over-engaging the splines with
gearbox No. 3. Run the bogie into
the track with the adjuster pointing
forward. Wrapthe chainaround the
operating and idling sprockets with
the tie -rod to the adjuster end. Run
the bogie to the rear of its track and
back to check for free running and
tension the chainto eliminate slack
but do not wire-lock.

(2} Position the bogie as shown in

fig, 50 andinsertrigging pin No. 803
{No, 805, starboard) into gearbox
No. 4 to lock the operating sprocket
inthis position. Reconnectthe tor-
que shaft between gearboxes No. 3
and 4, '

Chain tensioning
2190. (I} Remove the rigging pins

from all the gearboxes and move the
operating bogies fully aft, Tension
each of the operating chains so that
a load of 51b. ¥ L1b. positioned
midway between the sprockets de-
flects the chain so that it just con-
tacts its flap track. Tighten the
adjuster lock-nuts and wire-lock
them, taking care tokeep the lock-
ing wire lying close to the adjusters
so that it will not foul the guard
tubes, Returnthe bogies to the rig-
ging position and check that each of
the rigging pins can be easily in-
serted,

Assembling the flap sections
211, (1) Temporarilyset the adjus-

ters for the flap catch rollers on
the underside of the inner flap
shroud so that the rollers are free
to move up and down and so engage
the catch hooks on the inner flap
without strain, when the flaps are
initially  fitted and  manually
operated.

{2} Fitthe centre, inboard and out-
board flaps (Sect. 3, Chap.2), and
the flap U-plate as describedin Vol.
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6. Having adjusted them to fit the
wing profile and checked them for
free running, adjusttheflapcatches
and rollers to obtain the clearances
shown in fig. 51,

Driving chain and cables (fig.49 and 50)
212. {1} Temporarily remove the

retaining bolt securing the driving
and operating sprockets to gearbox
No. 1l and fit alonger bolt so that the
driving sprocket and its serrated
cap can be pushed inboard clear of
the splines on the gearbox shalft,
without disturbing the operating
sprocket,

(2} Attach the relevant 45 cwt. and
25 cwt. cables to the large double-
grooved cable drum atrib No, 0 and
tighten and split-pin their attach-
me nt bolts, Ensure that the cable
drum is still set to the flaps UP
position and that the rigging pin {No.
1805} is inserted in the radius rod
and connecting-rod {fig. 51).

{3) Route both cables (the 45 cwt.
one on top) via their respective pul-
leys to the entrance to the guard
tubes inboard of rib No,1l, Feed
the driving chain through the lower
guard tube and connect it to the 25
cwt, cable. Pullthe chain through
the guard tube from the front, pull-
ling the cable with it, Wrap the
chain around the driving sprocket
and feed it aft through the upper
guardtube. Unclamp the guardtube
and slide it forward so that the chain
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can be joined to the 45 cwt. cable.
Adjust the 45 cwt, cable tensioner
so that when the lower run of the
chain is pulled to remove slack
from the upper run, the dimension
shown in fig. 50 is obtained; do not
lock the tensioner,

{4) With the flaps UP and the rig-
ging pin ingearbox No. 1, re-engage
the driving sprocket and its sexrated
cap with the splines on the gearbox
shaft, and refitandlock the retain-
ing bolt, Remove the rigging pinsg
from gearbox No,l and from the
radius rod and connecting-rod on
rib No.0 and tension the 45 cwt,
cable to B75°'1b. Check that the
flaps are fully UP, and, if neces-
sary, ease the flap mechanism by
scraping the tracks and trailing edge
engagement, and by greasing the U-
plate.

{B) Select the flap selector lever
to DOWN and operate the test rig
until the lower guard tube can be
unclamped and moved far enough
aft to expose the 25 cwt. cable ten-
sioner, :
that when the flaps are moved back
to the UP position, the tension in
the 25 cwt. cable iy 150 to 250 Ib.
Check that the tensionin the 45 cwt,
cable is 875 1lb, (on no account must
this tensionrise above 1400 1lb. } and
that the flaps are housed correctly,
then wire-lock the tensioners on
both cables, keeping the locking
wire lying close to the tensioners

Adjust the tensioner so ’

so that it will not foul the guard
tubes, Return the guard tubes to
their correct positions and secure
their clamps. {(The flaps will have
to be partially loweredto wire-lock
the 25 cwt, cable tensioner and
secure the guard tube).

Hote...
It is permissible for the y5 Cwt., cable
tension to drop to a minimum of 750 1bs.
in service, but the cable must always be
tensioned to 850 Ybs., when being adjusted.

Final tests and adjustments

213, {1} Having rigged the entire
flap operating circuitin accordance
with the foregoing instructiouns,
select TAKE-QFF (20 deg.) on the
selector lever and operate the test
rig hand pump until the flaps cease
to move., Check that the distance
the inboard end of each inboard
flap has moved agrees with the
dimension given in fig, 37. Check
that the indicator on the main in-
strument panel reads 20 deg. *+
2 deg. and adjust the length of the
indicator transmitter arm on rib
No. 0 if necessary, to achieve this,

WARNING. ..
When the transmitter arm is beingadjusted
ar removed the transmitter spindle mustbe
held to prevent it unwinding violently.

(2) Selectflaps DOWNonthe selec-
tor lever and againoperate the test
rig hand pump until the flaps cease
to move. Check that the dimen-
sion agrees with fig. 37 and that
the indicator shows flaps DOWN,
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(3) Selectflaps UP and operate the
hand pump until the flaps cease to
move. Inconjunctionwith an elec-
trician, set the inboard and out-
board flap operated micro switches
so that 0,04 in. rearward move-
ment of the flaps operates the
switches.

RIGGING THTY TAIL PLANE TAB
CONTROL CIRCUIT ({fig. 49 and 51}

214, Paragraphs 159 to 170 give a
general description of the tail plane
tab control circuit, The rigging of the
circuitinvolves setting the drive from
the port and starboard flap operating
mechanisms to the respective fin-head
mechanisms and then rigging the tab
itself, Since the part of the circuit
in the starbeoard boom and finis iden-
tical to the part in the port side, the
following instructions contained in
sub-para, (1) to (3) apply equally to
both sides of the circuit,

(1} With the flaps correctly rigged
and locked in the fully UP position,
fit the appropriate chain to the tab
operating sprocket on the centre
bottom inner flap torque shaft so
that the dimensionon the lower run
of the chain is as shown in fig. 51,
With the jockey and driving sproc-
kets and the secondary chain in the
top of the fin leading edge undis-
turbed and their relative positions
therafore still correct, route and
join the interconnecting cables be-
tween the chain on the flap torgue




ghaft and the secondary chain in the
fin head as shown in fig. 49,

(2) With the jockey sprocket, crank
sprocket and chain on the rear of
the aft upper fin-head rib undis-
turbed and their relative positions
therefore still correct, adjust the
micro switch setting as described
in Book 2, Sect.5, Chap.1l, Group
Cl5, Rotate the crank sprocket
anti-clockwise (looking from the
port side) until the crank pin ex-
tension is hard against its stop and
then assemble the tie-rods (adjus-
table one on top) between the front
and rear chains and tension to re-
move slack; wire-lock the adjust-
able tie-rod lock-nuts.

{3) Tension the Iintercounnecling
cables between the chain on the
flap torque shaft and the secondary
chain to 65 1b. ¥ 6.5 1b. by means
of the turnbuckles in the boom, then
tighten and wire-lock the turnbuckle
Tock-nuts.

(4) Repeat the above instructions
for the corresponding section of the
system in the other boom and f{in,

(5) With the tail plane control sys-
tern correctly rigged and an
approved hydraulic test rig con-
nected to the Blue or Yellow sys-
tems, ensure that the tail plane is
in neutral and then position the
special rigging gauge {item F2,
Sect. 2, Chap. 4) squarelyon the top

of the tail plane, as shownin fig. 51.
With the tail plane in this position
adjust the connecting-rods between
the port and starboard tab operating
levers and the respective tab out-
boardhinge brackets until the trail-
ing edge of the tab is inline with the
lower tongue on the rigging gauge.
Move the rigging gauge over the full
span of the tail plane adjusting the
connecting-rods so that the trailing
edge of the tab is in line with the
rigging gauge tongue over its full
length.

Note...
Any malalignment of the tab must be below
the rigging gauge tongue and must not
exceed Q0.lin. One half turn of adjusiment
of either connecting rod eye end moves
the tab trailing edge by approximately
G.lin.

{6) Set all the hinge stop bolts to
give 0.05 in. clearance from their
respective stop faces. Then move
the control column and operate the
test rig hand pump to move the tail
plane UP and DOWN in 2 deg. in-
crements and check that there i3 no
movement of the tab relative to the
tail plane. If movementdoes occur,
adjust the connecting-rods from the
crank sprockets to the track mem-
bers so that there is no movemnent
at the extreme tail plane positions,

{7} Return the tail plane to NEU-
TRAL and screw out the stop bolts
on the two centre hinges until the

RECSTRIFCFTED

centre of the trailing edge of the tab
is raised 0,4 in, above the N7ZU-
TRAL position. Note how much the
outhboard ends of the trailing edge
have moved from the NEUTRAL
position.

{8) Connect anapproved hydraulic
test rig to the Green system and
lower the flaps sufficiently to take
the strainout of the connecting-rods
between the tab operating levers
and the outboard hinge brackets;
then adjust these rods to bring the
cutboard ends of the trailing edge
down 0. 20 in. T 0.05 in. below the
original neutral position.

(9) With the flaps fully up, recheck
the 0.4 in. dimension and adjust the
stops on the centre hinge.'? to suit.
Then check the 0,2 in. - 0,05 in,
dimension and adjust the
connecting-rods if necessary., On
the two remaining hinges screw out
the stop bolts so that theyare finger
tight against their respective stop
faces,

{10), Apgain move the tail plane UP
and DOWNin 2 deg, increments and
check that any movement of the tab
relative to the tail plane is within
the limits 0,00 in. above the new
NEUTRAL and 0,01 in. below, When
all checks are satisfactory, tighten
and wire-lock the stop boltlock-nuts
and check the entire circuit for
safety and locking,
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RIGGING THE AIR -BRAKE CONTROL
CIRCUIT

215, Paragraphs 171 to 187 give a
general description of the air-brake
control circuit. With the emergency
cable (No., 21} securely
attached to the selector lever in the
left-hand console and correctly routed
as far as the selector wvalve unit, as
described in para, 188, the procedure
for rigging the circuit is as follows:

control

(1) With the aircraft jacked and
trestled to allow full lowering of
the air brake, connect a hydraulic
test rig (Item HIi7, Sect.2, Chap.
4) to the Green system and retract
the alighting gear.

{(2) On pre mod. 1030
select the GROUND/NEUTRAL/
FLIGHT switch to FLIGHT and the
50 deg. /60 deg. switch to 60 deg. ,
then hold the toggle switch on the
starboard throttle handle fully aft
and operate the test rig hand pump
until the air brakeis fully extended.
Check that the position indicator in
the cockpit reads 59 deg. + 2 deg.
adjusting the transmitter operating
arm (fig. 23) asnecessaryto achieve
this.
WARNING. ..
When the transmitter arm is being removed

or adjusted, the trapsmitter spindle must
be held, to prevent tt unwinding violently,

Onpremod. 1030 aireraft, hold
the toggle switch fully forward and
operate the test rig hand pump until
the air brake is in its mid-travel
position, then select the 50 deg./

aircraft, p

AP . 447TA, Voi.l, Book I, Cover 2, Sect.3, Chap. 4

60 deg. switch to 50 deg.

{4) Hold the toggle switch fully aft
and operate the test rig hand pump
until the air brake ceases to move,
then check that the indicator reading
is 50 deg. M| deg., adjusting the
outhoard micro switch setting screw
as necessary to achieve this.

(5) Hold the toggle switch fully
forward and close the air brake,
then check that the indicator reads
zero. Select alighting gear DOWN
and operate the test rig until each
undercarriage leg is locked down,

{6) Selectthe GROUND/NEUTRAL
/FLIGHT switch to GROUND, hold
the toggle switch fully aft and
operate the testrig hand pump until
the air brake ceases to move, then
check that the indicator reads
29 deg. ¥ 1 deg., adjusting the in-
board micro switch setting screw
as necessary to achieve this,

(7} Temporarily screw the bell-
crank lever stop bolt on the selec-
tor valve in a turn or so, then,
holding the lever against the bolt,
operate the test rig hand pump and
carefully screw out the boltuntil the
air brake starts to move up.

{8) Tighten the stop bolt lock-nut
and select the emergency air brake
controlleverinthe cockpitto SHUT,
Connect the cable to the bell-crank
lever securely and tensionitto 251b.
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HINGED PULLEY BLOCK (fig. 52)
216, Theillustrationshows the hinged
pulley block which is located in Zone
A, After the removal of two wing
nuts, the block can be swivelled for-
ward thus taking the tension out of the
rudder and tail plane control cables,
which pass around it, withoutdisturb-
ing the turnbuckles. This action en-
ables access to be gained to other-
inaccessible equipment or it
allows the cables to be broken for re-
moval of other equipment, After the
necessary action has been taken, the
cables joined andthe pulley block re-
set, the cable tensions will be correct
provided that the following instruc-
tions are strictly adhered to :-

wise

(1} Before attempting to swivel the
block forward, insert rigging pin
Neo. 5259, {item F5, Sect, 2, Chap. 4}
in the rudder pedal operating arms
(If the rudder
pedals are not in NEUTRAL, hy-
draulic power will have to be con-
nected to either the Blue or Yellow
system and the pedals moved until
the rigging pin can be inserted}.

(2) Remove the two wing nuts from
the pulley block and swivel it for-
ward, Ifitis required to discon-
nect the cables, they must first be
marked so that they can be refitted
in their correct positions on the
pulley assembly., Then remove the
cable guard and the shackle pins
from the spade and fork joints for-
ward of the pulley block and jointhe

L 4




broken ends with lengths of cord,
sufficiently long to enable the re-
quired action to be taken,

(3) Before resetting the block, join
the cables and make a very careful
check of the cable runs. Reset the
block, wire-lock the wingnuts and
remove the rigging pin from the
rudder pedals.

VISCOUS DAMPER RESPONSE
CHECK (fig.53)
217. A viscous damper response

check rig(item Gi2, Sect.2, Chap. 4}
is used to check the operation of the
viscous damper., The rig measures
the control column load when differing
air pressures are applied to the Q-
pot. Calibration cards plotting load/
air pressure, for various tempera-
tures, are supplied with the rig.

Preparation for check
218, Prepare for the
follows :-

check as

(1} Open the sliding hood fully,
and place the rig inthe canopy rails
and press firmly against the wind-
screen arch., Fit the locking strut
under the sliding hood arch and
screw the locking tube hard down.

Hote. ..
| f Mod, 10i1B, which limits the hood open-
ing, is embodied, locking strut Pt.HNo.
10.20Y 5453A must be used. This strut
is introduced by Mod.B8067.

(2) Check the air temperature in
the vicinity of the aircraft. If the
temperature is outside the range
(15 deg. C to 23 deg. C} covered by
the calibration cards, either raise
or lower the temperature in the
cockpit with a heater/cooling rig,
or perform the check at a time
when the conditions are suitable,

Note...
Calibration cards outside the ncrmal
operating temperatures in the cockpit
are not suppilied because the loading
figures obtzined would be such that no
reliance could be placed on the check,

(3) Connect a controllable air sup-
ply, with agauge toread accurately
over the range 0-12 p,s,i, to the
2-pot pressure head. Leave the
suction side open to atmosphere,

{4) Connect a 28 V.d.c. supply to
the rig motor.

{5) Set the rigging spool onthe rig
toneutral, by inserting the pin, sup-
plied with the rig, through the holes
in the spool and the side plate.

(6) Connect a hydraulic servicing
trolley (item H22, Sect.2, Chap.4)
to the Blue or Yellow system, Run
the trolley to pressurise the sys-
tem, thus ensuring thatthe controls
will be neutral.

(7} With the control column neu-
tral, insert rigging pin No, 5261
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{item F5, Sect.2, Chap.4) in the
hole in the control ceolumn handle.
Adjust the handle grip connecting-
rod until the cage fits round the
handle. Lock the cage.

(8) Remove the rigging pin from
the spool.

WARNING. ..
The rig will be damaged if operated with
the pin still fitted in the spool.

Response Check (fig.53)

219, With the preparation completed
{para.218), checkthe viscous damper
response as follows :-

(1) Set the indicator plate to FWD,

{2) To prevent vibration, pre-
load the mechanism, using the
spring loading knob, to 30 lb. on
Scale 'A',

(3) Switch motor ON, and adjust
the speed control knob until the
motor is running at 90 r.p.m,
WARNING...
To aveid overheating the motor, occasion-
ally check the motor temperature by hand.
t1f necessary, switch off and allow the
motor io cool down.

(4} With zero pressure in the (-
pot, adjust the spring loading knob
until a wisp of yellow shows atthe
edge of the slot in the indicator
plate.

{5) Record the loading figure in-
dicated on Scale 'A',
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TABLE 2

A.PA46474, Vol. 1, Book |, Cover 2, Sect. 3, Chap. 4
A.L.57, Nov. 65

FLYING CONTROL CABLES—WEIGHTS, DIAMETERS AND TENSIONS

Cable Weight Diameter Tension Remarks

All aileron cables 15 cwt. 0-15 in. 438+11b  All cable tensions to be equal to + [ 1b.

Tail plane main cables 15 cwt. 0-15 in. 354351bp

Tail plane interconnecting cables across 10 cwt. 0-12 in. ‘Each comprising three parts: centre section 15 cwt,,

tail plane and and — outer sections passing over tail plane pivot 10 cwt.

15 cwt. 0-15 in. Tensioned by compensator in starboard fin.

Rudder main cables 15 cwt. 015 in. 404+41b  No compensators in circuit

Rudder balance cable 25 cwt. 0-18 in. 5145 1b.

Flap drive cables (top) 45 cwt. 0-24 in. 875 ib Tension must never exceed 1400 [b, Minimum tension
after bedding down 750 Ib.

Flap drive cables (bottom) 25 cwt. 0-1%8 in. 150-250 Ib.

Tail plane tab cables 20 cwt. 0-16 in. 65+651b
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(6)  Repeat the tesi with the indicator
plaie in the AT position.

(7 Repeat the test in the FWD and
AFT positions with 2, 4.5, 6.7, 8, lthand
12 p.si. air pressure applied to the
Q-pot.

(8) The readings in the FWD and AFT
positions, tor pressures ol 0.5 psi,

should not diller by more than 25°, of

the larger  figure, and for 6-12 psi.
should not differ by more than 20", of
the larger ligure, and the mean must be
be within the its ol the curves Tar the
prevailing temperature,

Note . . .

The seale serting can be checked be-
SJore wse. o when the readings are
susprect, bv appiving a spring balunee
load of 1 Ibs. te the hook on lever
"KL Seale "4 showld read the figure
shevwnr on the corvection plate, 1 in-
correct, sfacken the scale refoaining
holts, slide the seade to correct the
reading and tigheen the bolts. Cheele
seiting by orepeuting the test,

{9y On the completion of testy remove
equipment fiited when preparing the ain-
cradt for the check,

Q-FEEL SYSTEM LEAK CHECK
WARNING . . .
Do not pressuvise the suction
side of the viscous damper.

2200 To check the Q-feel system, excluding
the viscous damper, for leakage:—-

{1}y Blank ofl the pipes from the Q-pot
to the viscous damper at the damper end
(fig. 7h

(2y  Pressurise the suction and pressure
pipe runs simultancously o 1) pasi.

(3) Check the leak rate of the com-
bined pipe runs.

(4y Pressurise the pressure pipe run
alone 1o 10 p.s.i. and check the leak rate.
The maximum permissible leakage is (-5
1b. per minufe.

(5)  Subiract the leak rate (4) [rom (3)
1o give the leak rate for the suction pipe
run. The maximum permissible leak rate
15 0-25 1b. per minute

REMOVAL AND INSTALLATION

WARNING . |,
The precautions detailed in the
WARNING preceding para.
139 must be taken before any of
the flying control surfaces are
hydraulically operated.

General

221.  The procedure for removal and instal-
lation of the ailerons and of the flaps is given
in Sect. 3, Chap. 2; of the tail, tal-prane tab
and rudder in Sect. 3, Chap. 3; of the air brake
i Sect. 3, Chap. 1, and of the aileron, tail-
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plane and rudder control units in Sect. 3,
Chap. 6. The removal and instaltation of
many of the other components described in
this chapter 15 straightforward and will be
readily apparent, although their extraction
through the access holes may require some
negetiation. fnstructions are, therefore, only
given for the removal ol those components
where a delinite procedure is required or
where unforeseeuble difliculties may arise.
The following points require attention during
the removul and installation of all compo-
nents, whether the procedure is described in
this chapter or not - -

(1) Unfess otherwise staled, installa-
tion of a component s the reverse of its
removal and therefore, the means of
locking the component and the method
of removal should be carelully noted.

() To assist in assembly, and to pre-
vent losses when units are dismantled,
nole the position ol auts. washers and
holts in the assembly. and it the nuts,
washers wul bolts in their respective
holes.

(3)  Unless otherwise stated, all moving
parts should be assembled with anti-
(recze grease, X(G-295.

(4 Removal, installation and testing
of all elecirical wiring and  other
components must be done in con-
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SPECIAL BOLT
CONTROL COLUMN

SPECIAL NUT VISCOUS DAMPER

DAMPER LINK

CONNECTING
ROD

RIGGING

‘ .
RIGGING PIN poTER .__:_,ﬂ"
(m:.:!iz ssl'“ 2 RIS
Chap. 4)

= POLTS two only
in positions shown

P

laalt
AILERON o,

CABLE ORUM

TAIL PLANE
GEARING PEDESTAL
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ahim cach bolt
@3 necessary)

AILEROQN
GEARING
PEDESTAL

DAMPER
SUPPORT BRACKET

RIGGING PIN Ho.5253
(item F5, Secr.2,Chap.4)

Fig.54 Tail plane and aileron controls

4 Rigging pin numbers allered b
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DAMPER SUPPORT BEAM

DAMPER CRADLE

SHIMS

MLERON
GEARLNG
PEDESTAL

CONTROL COLUMN
MOUNTING CASTING

O]

TAIL PLANE
GEARING
PEDESTAL

O]

CONTROL COLUMN
MOUNTING CASTING

Rings indicate positions
o bolts

Figures refar 10 the bolt
numbers in the toble below

BOLTING DIAGRAM

Method of ALtachsent and Locking

Slotied sut {A27/G5) and bolt
(A25/9G) split pinned

Wire insert and bolb (AZS/RG),
wire locked to locking tag
Stiffaut (AGSA00L/G1) and bolt
{AZ5/ 6}

Slotted nul (#27/G8) and bolt
(A25/0)

wire insert and bolt {A29/0G)
wire tocked to structure

Slotted put (AZ7/65) amd Lolt
{AZ6/4G), split pinned

RUDDER CABLES

}

TAIL PLANE CABLES

Thesa six bolis are also
fitted with .

Bonded seal (AGH. L186-€)
Hpecial washer (10, 20CF. 307T)
Standard washer (SP. 13G}
Distance plece (10. 200F, J79%)

These [our bolts (A2546) are
nlse Fitted with .

opded Benl (AGS. 11B6-6)
Stendard washer &, 13G) b
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junction with an electrical trades-
man.

(5) The access panels referred to
are illustrated in Sect.2, Chap. 4,
fig.6 and 7; thekeys to these illus-~
trations indicate to which compon-
ents each panel gives access, and
feference should be made to these
keys, when removing componente
for which the procedure is not des-
cribed.
WARHING...
To avoid fouling the flying control mech-
anism, when the panels are refitted, the
correct length bolt must be fitted in
each hole. The plain length of each bolt
is stencilled on the panel or on the
adjacent structure.

(6) When the tail plane is raised
or lowered on one control unit and
the test rig hand pump, to give
accesg to the other side, the tail
plane should be moved to the ex-
treme position and the control valve
lever wire-locked to give further
selection in the same direction;
this overcomes any tendency of the
control unit to creep. The same
procedure should also be followed
when the tail plane 1is raised or
lowered on both units and it is re-
quired to keep it in this posifion;
in this instance, both selector
levers should be locked,

AILERON AUTOPILOT ACTUATOR

(fig. 3)
Removal

222, The procedure for removin* let and exhaust connections should be

either the port or starboard aileron
autopilot actuator is as follows :-

(1) Remove access panels No.58,
104, 141 A and 143 from the appro-
priate main plane., Ensure thatthe
autopilot is switched OFF and that
the Yellow hydraulic system is ex-
hausted,

{2) Disconnect both ends of the
aileron control unit connecting-rod
and remove the rod,

{(3) Disconnect and blank off the
two hydraulic pipe lines on top of
the actuator and disconnect the
electrical wires at the plug and
socket on the lower wing skin.

{4) Remove the 2B.A. nut and
bolt from the attachment fork be-
tween the actuator and the centring
strut. Remove the % in, B.S,F.
nut and shouldered bolt at the ram
of the actuator and the 5/16 in.
B.S. F. nut and 8 mm. bolt at the
anchorage end., Remove the attach-
ment fork,

{5) Swing the centring strut, inner
and outerlevers clear and withdraw
the actuator through the accesas hole
in the bottom skin,

Installation

223. hstallation of an aileron auto-
pilot actuator is the reverse of re-
moval but the bonded seals in the in-

N am e g e e e
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inspected and, if necessary, renewed,
Before the actuator is inatalled, it
should be functioned electrically and
hydraulically to set it to its neutral
length of11.430 in, to 11,444 in., be-
tween centres., During assembly it
should be ensured that all the mecha-
nical joints move freely and, after
installation, the checks given in fig.
41 should be made, whenthe actuator
has been bled and operated to elimi-
nate air {Sect.3 Chap. 6},

AILERON TRIM ACTUATOR {fig. 3)
Removal

224, In order to remove the aileron
trim actuator, the starboard wing
must be in the spread position. The
procedure for removing the actuator
is as follows :~

(1) Remove access panels No, 142
and 143 (the air mileage unit is
mounted on panel No, 142; after de-
taching the panel disconnect the
electrical connections and the pitot
pressure andsuction lines from the
unit},

{2) Remove the hand-hole cover
on rib No.,9 and remove the 5/16 in.
B. 5. F. bolt connecting the actuator
eye-end and the aileron trim dual
lever assembly,

(3) With the righthand through the
hand hole on rib No.9, disconnect
the electrical wiring from the actua-
tor,




10.
11.

12.

FITTING INSTRUCTIONS

Before Enstalling the transaitter, check that the tail-plane movements are
43 given in fig.37.

Difer up the bracket, locating plate and transmitter and cable esoembly to
the Jower fin head rib, tut do not finally tighten the nuts.

fet Lhe tall plane in neuiral esnd ingert rigeing pins Ho. 3021 apd 3031
{item PS5, Sect.2 CLap.4) im the triw unlt and Mach gear change unit res-
pectively (fig. 42 and 43). Rotate the transmitier, which le secured Lo the
bracket by Lbee¢ bolts pussing through slotted holes, to obtein a 2ERQ
reading oo the cockpit indicetor,

Remove the Tigelng pins and set the Mach gear change in COARSE gear (fig. 44).
Operate the teil plane to the marimuwe negative posicion {12 deg. 30 mim,)
and sdjust the fore-and-aft positlen of the transmjiter bracket to produce
the correct readihg on the jodicator.

¥ith the gear change still in COARSE gesr,” operate the tall plene to the

maxioun pusilive pusiCion (3 deg. Y0 min.) and chech that the correct iodi-
cation is given. .

Move the tall plane through its complete range of movewent Ln 2 deg. incre-
wents and sdjust the trensmiiter sa that the e¢orrect readings (20 deg. 15 wmin.}
ere obtained,

Mark off the rivet posgitions oo the locatlog plate from the holes in the
bracket.

Remove the bracket und ihen remove the transmltter and cable assembly froa
the brackel,

Drill and counterslok the locating plate and rivel it ta the brachkeg.
Re-assemble the vnit in the fin and recheck the remdings.

EBecure the bolts und then secure the Lranswmitter tever with the wesher and
aplit pin.

Fit the serrated plate and cable guard mnd adjust to glve s mominal c¢learance
of 0.63 Lh. from 1he btrin unit cable druu. p
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Fig.55 allation of tail plane Desynn transmitter .
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(4) Remove the forward attachment
bolt. (On pre Mod. 499 aircraft, this
bolt is rather difficult to reach; on post
Mod. 499 aircrafl, however, an access
panel on the lower wing skin between
rib No. 9 and 10, and a sight hole in
rib No. 9 make removal of the boll
easicr). Remove the actualor.

Installation

225. Before refitting the aileron  trim
actuator, it should be functioned so that
the red dot on its ram is half exposed. The eye-
end should be left unlocked for final adjust-
menils when connecting-up. The procedure
for installing the actuator is then as fol-
fows:—

(1} Position the actualor in the wing
and refit the front attachment bolt and
nut, Reconncct the electrical wiring o
the actuator.

(Y With rigging pin No. 5263 (ltem
FS, Sect. 2, Chap. 4) in position in the
aileron trim dual lever assembly (fig. 40)
adjust the actuator eye-end so that the
connecling bolt between the lever and
the cye-end can be fitted and locked.
Tighten and lock the eye-end locknut.

(3 With bydraulic rig {(ltem 122,
Sect. 2, Chap. 4) connected to either

the Blue or Yellow system, check that

the aileron trim movements arc as given
in fig. 37.

(4y  Refit all the access panels, (After
connecting up the air mitage unit, check
the pressure and static lines for leaks).

TAIL PLANE MACH GEAR CHANGE
ACTUATOR

Removal

226. Before removing the tail plane Mach
sensitive gear change aclvator, d4access
panels No. 49, 72, 77 and 144 should be re-
moved (tom the port fin, and pancls No. 52
and 58 from the pstarboard fin. A hydraulic
test rig (llem H17, Sect. 2, Chap. 4) should
be connected to either the Blue or Yellow
system. The procedure for removing the
acluator is then as lollows:—

(1} Select NEGATIVE trim and
operate the control columa and the
test rig hand puinp to bring the tail
plane lully up (12 deg. 30 min).

{2) Disconnect the connecting-rods to
both serve control unit conirol valve
levers. Disconnect the connecting-rods
between the Mach gear change unit and
the trim unit at the trim unit end. Dis-
connect the elecirical leads to the actua-
tor.

{3y Swivel the Mach gear change unit
anti-clockwise (looking from the port
side) until access to the actualor rear
attachment can be gained; it may be
helpful to note the position of the lower
stop bolt and then unlock the lock-nut
and screw the bolt right in 1o allow
maximum movement of the unit.
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{(4)  Remove the special nut and special

bolt. (The nut and boit both have heads,

on which are two parallel flats, approxi-
malely 0-45 in. apart).

(5) Remove the forward attachment
nut and bolt and then remove the actu-
ator through the outboard access hole.

Instalfation

227. Refitting of a gear change actuator
1s the reverse of the removal. After installa-
tion, the lower stop boll must be reset 1o the
position it originally occupied, and with full
hydraulic rig pressure applied to either the
Blue or Yellow system, the tail plane move-
ments (fig. 37) should be checked. After the
checks have been completed the access panels
should be refitted.

TAIL PLANE TRIM ACTUATOR
Removal

228. The procedure for removing the tail
plane (rim actuator is as follws: —

401} Remove access panels No. 43, 49,
71, 72 and 144 from the port fin. panel
No. 85 from the port boom, and panel
No. 52 from the pstarboard fin. Open
the fuel bay doors,

{2) Disconnect the connecting-rods to
both servo control unit control valve
levers and remove the tail plane Desynn
transmitter and its mounting.

{3) With the roller of the spring-
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feel mechanism in the dwell of its cam,
measure the cxtension of the spring
strut from the strut body o the fork end.
Conncect a bydraulic test rig (ltem 1117,
Scct. 2, Chap. 4) to either the Blue or
Yellow system, hold both control valve
levers up and operate the test rig hand
pump until the tail pianc ceases 10 move,
Cease hand pumyp operation (para. 221
(6)). Slacken off the spring strut,

(4) Swivel the hinged pulley block in
Zone A forward, as described in para.
216, and break the two tail plane cables
(the lower two on the pulley assembly).
joining the broken ends with a length of
cord, about 4 {t. long; this will give
sufficient slack in the cables to enable
the trim unit to be taken out of the fin.

(5} Disconnect the connecting-rods
between the Mach gear change unit and
the trim unit at the trim unit end, then
rotale the gear change unit and discon-
nect the other ends of the connecting-
rods; remove the rods {rom the fin.

(6} Remove the pin between the lock-
ing solenoid and the cam locking lever
and disconnect the electrical wiring to
the actuator. Remove the inboard and
outboard 1rim unit bearing caps.

(7} Remove the trim upit from the
fin. This may be accomplished by
guiding the forward end of the unit

into the forward corner of its compart-
ment, at the same lime lowering the
unit, then lifling the forward end ofl the
unit up and turning it outwards through
the access hole. Alternatively, the web
which supports the outbouard bearing
of the unit may be removed, so that the
unit may be lifted straight out.

{8) Remaove the actuator from Lhe trim
unit.

Installation

229. Before instatling the tail plane trim
actuator into the trim unit, it must first be
sel to its neutral length as follows:—

(1) Run the actuator out to its fully
extended position and adjust the eye-
end of the ram so that the between
centres length of the acluator is 11-54 in.
40010 in.; leave the eye-end unlocked
for final adjustment.

(2} Run the ram back until the be-
tween centres length of the aciuator is
10:92 in. +£0-010 in. This is the neutral
length,

236. With the acluator set to its neutral
tength, it should be installed in the trim unit
and ils eye-end adjusted until the rigging
holes in the trim lever and the trim unit body
are in alignment; the eye-end should then be
locked. The trim unit is installed in the fin
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in the reverse order to its removal, but the
[oliowing points require atlention:—

{1} The spring-feel roller should set
in the dwelt of the cam, before the spring
strut is adjusted to its original length
(para. 228(3)).

(2} Before resething the hinged pulley
block in Zonc A the routing of the
control cables should be very carefully
checked. The btock should be reset as
described in para. 216.

231.  After installation of the trim unit, the
following checks should be made:—

{1) With full bydraulic rig pressure
connected to either the Blue or Yellow
system, move the tail plane fully up and
fully down and return it to the neutral
position. Check that the trim unit, trim
lever, spring-feel roller, Mach gear
change unit and the cable compensators
tn the port boom and starboard fin are
alt in their respective neutral positions
(lig. 42, 43 and 44).

(2) Move the tail plane up and down
a few times and then select COARSE
gear and NEUTRAL trim and check
that the maximum movements are as
given in fig. 37, adjusting the Desynn
transmitter, if necessary, so that the cor-
rect indications are given in the cockpit.
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(3) With the Mach gear change
actuator still in COARSE gear check
the maximum movements with full
NEGATIVE and full POQSITIVE trim
applied.

{4) To check that the rudder cable
circuit is correct after resetting
the hinged pulley block, oscillate
the rudders a few times and then,
with zero trim indicated on the cock-
pit indicator and with the anti-yaw
actuator QFF, check that the rud-
ders are in neutral,

TAIL PLANE INTERCONNECTING
CADLES

Removal

232, Hitisdesiredto renew the inter-
connecting cables across the tail
plane, the old cnes can be removed
and the new ones installed inone series
of operations, as follows ;-

(1) Remove access panels No.17
and 18 from the starboard fin, No.
12, 40, 124 and 125 from the port
fin and the two access panels from
the bottom skin of the tail plane.

(2} With both an approved hydrau-
lic rig and electrical piwer con-
nected, set the tail plane controls
in neutral, i.e. check that the roller
of the spring-feel mechanism is in
the dwell of the cam, insertrigging
pin No, 3021 (item F5, Sect, 2, Chap.
4) in the trim bell-crank lever and,
with the Mach gear change unit set
in NORMAL gear, insert rigging

pin No., 3031 (item F5, Sect. 2,
Chap. 4} in the unit, Shut off the
hydraulic rig.

(3) Remove the cable guards from
the port and starboard tail plane
pivot pulley blocks and from the two
pulley blocks adjacent tothe access
holes in the tail plane bottom skin.

(4} Slacken off the cables by un-
gcrewing the tensioners on the cable
compensator in the starboard fin.

(5) Break the cables at the spade
and fork joints in the starboard fin
and securely attach apiece of stout
cord, about 4 ft. long, tothe end of
each of the cables which pass across
the tail plane; secure the otherends
of the cords to some point onthe {in.

{6) Pull both cables through from
the port fin until the joint in the
front cable can be broken through
access hole No, 124 and the joint in
the rear cable through access hole
No, 40,

(7} Pull the cables back from the
starboard f{in until the spade and
fork ends are at the port tail plane
pivit pulleys. Take the cross out
of the cables by passing the for-
ward one over the rear one, The
front cable should now have forks
at both ends and the rear one spades
at both ends,
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Installation
233, (1) Attach the new

cables
securely to the port ends of the old
ones, joining fork to fork and spade
to spade. Carefully pull the old
cables outof the tail plane from the
starboard fin head, pulling the new
ones with them.

(2) With the aid of a mirror and a
strong light, check that the cables
do not cross over in the tail plane
and that they are correctly routed
over the pulleys.,

(3) Unfasten the old cables from
the new ones and from the cords
and attach the cords to the new
cables, Pull the cables taut from
each end and check that they are
not crossed, then, atthe port tail
plane pivot, cross the rear cable
over the front one.

(4) Pull the cables through from
the port fin until they can be joined
to the cables from the Mach gear
change, Pull them back from the
starboard side and join them to the
cables from the compensator,
Check that the cable from the front
of the Mach gear change drum
passes around the front pulley at
the poxrt tail plane pivot, over the
other cable and over the rear pul-
ley at tail plane port rib No,d4, to
terminate at the rear of the com-
pensator. Check that the cable
from the rear of the Mach gear
change drum passes around the rear
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pulley at the pivot, under the other
cable and over the front pulley at
rib No, 4, to terminate at the front
of the compensator, Check, when
Mod. 983 is embodied, that the
cables run correctly over the slotted
fairlead on rib No. 3. Refit the
puliley guards to the pulley blocke in
the tail plane.

(5) Adjust the cables, by means
of the tensioners on the compensa-
tor, so that the rigging pointer on
the compensator lines up with the
notch on its mounting casting (fig.
43}, Then tension both cables
equally, until the rigging hole in the
compensator shaft is just com-
pletely exposed.

(6) Remove all the rigging pins
and apply full hydraulic rig pres-
sure to either the Blue or Yellow
system, With the tail plane inneu-
tral, check that the maximum twist
does not exceed 0 deg. 5 min,

(7} Refitthe pulley guards atthe tail

plane pivots and lock all parts that
have been disturbed. Recheck the
cable runs and then refit the access
panels,

RUDDER SYSTEM Q-POT

Removal

234. The procedure for removing the
rudder systerm Q-pot is as follows : -

(1) Having removed the pilot's
ejection seat and false floors, dis-

A P.A4647A, Vol. I, Book I, Cover 2, Sect.3, (hap.4

connect the Q-pot connecting-rod,
by cutting the locking wire and re-
moving the special bolt and special
nut joining the rodto the top sproc-
ket and lever assembly.

(2) Disconnect the hose connec-
tions in the pressure and suction
lines. Disconnectthe viscous dam-
per pipes at the damper, blanking
off the exposed ends on the pipes
and the dampe r with suitable blanks;
tie the pipe ends to the {Q-pot.

{3) Slacken off the chain adjuster
and then remove the Q-pot top
attachment bolt and nut, taking
care not to lose the shims. Re-
move the forward attachment bolt
and then lift the Q-pot clear,

Installation

235. When the rudder Q-pot is being
refitted, the topattachmentbolt should
be fitted with its head (which carries a
grease nipple) pointing to starboard.
The shims should be equally disposed
either side of the sprocket and lever
asgembly. After installation, the
chain should be tensioned as shown
in fig. 46.

AILERON AND TAIL PLANE VARI-
ABLE GEARING UNITS (fig. 54)
Removal

236. The aileron and tail plane vari-
able gearing units, the tail plane and
rudder cable drums, the control
column and the viscous damper can
be removed as one unit. Before the
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assembly can be removed, the pilot's
ejection seat and false floors must be
removed. To ease assembly, the
aileron, tail plane and rudder controls
should be set in neutral and then all
pressure exhausted from the Blue and
Yellow hydraulic systems. The pro-
cedure for removing the units is then
as follows :-

(1} mIsert rigging pin No, 5259
(item F5, Sect.2, Chap.4) in the
rudder pedal operating arms, then
remove the two wing nuts from the
pulley block in Zone A and swivel
the block forward (para. 216}, Re-
lease the tension inthe aileron con-
trol circuit by means of turnbuckles
A (fig. 38),

(2} Remove the control column to
g-weight connecting-rod. Remove
the Q-pot (para,234) and the pulley
bracket immediately aft of the
aileron cable drum,

{3) Disconnect the rudder cables
at the turnbuckles aft of the gear-
ing units and the tail plane cables
at the spade and fork joints aft of
the units, Disconnect the aileron
cables from the cable drum.

(4) Disconnect the connecting-
rods from the rudder pedal opera-
ting arms to the layshaft and set
the pedals in their fully forward
position,
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(5} Disconnect the electrical wir-
ing from the control column, Re-
move the ten bolts securing the
gearing units to the cockpit floor.

(6) Lift the complete assembly aft
and then out of the cockpit.

Note...

The contro) column and the viscous damper
and its cradle may be removed from the
gearing units, either in the aircraft or
after the assembly has been removed.
When removing the damper, and cradle, the
positions of the shims (Fig.54) should
be noted. On no account may the damper be
adjusted or separated from its cradle,
Addifionally, the tail plane and aileron
gearing units must never be adjusted,
dlsmantled or separated.

Installation

237, The procedure for assembling
the control column and the viscous
damper to the gearing units, and in-
stalling the complete assembly in the
aircraft is as follows :-

(1) With the gearing units on the
bench, insert rigging pins No,5251
and 5253 (item F5, Sect.2, Chap,. 4)
in position in the tail plane and
aileron gearing units, respectively
{fig. 54). Check that the rigging
marks on the tail plane cable drum
and on the cable guardare inalign-
ment; adjust the drum connecting-
rod, if necessary, andwire-lock it
(fig. 44).

(2) Assemble the control column
and the wviscous damper and its.

cradle to the gearing units (fig.54},
ensuring that the shims are in the
same position as before removal,
If in doubt, the horizontal bolts
should be tightened, and the cleazr-
ance between the damper and the
support bracket measured with
feelera, Shim the gap accordingly
to prevent any movement of the
damper when the vertical bolts are
tightened, Assemble the
connecting-rod from the tail plane
gearing unit to the column and ad-
just its length until the column is
approximately 23 deg. aft of verti-
cal; do not wire-lock. Align the
rigging pointer on the damper sup-
port beam with the rigging mark on
the colurnn, (The bolts securing the
pointer pass through slotted holes
to allow angular adjustment of the
pointer to be made). Hand tighten
the securing bolts but do not drill
the hole for the locking rivet.

(3) Check that, with the aileron
manual pgear change handwheel
wound fully anti-clockwise, (i.e.
to the NORMAL position), the rig-
ging pointers on the rear of the con-
trol column are in alignment (fig.
40); adjust the aileron connecting-
rod on the forward face of the
column, ifnecessary. Remove the
rigging pinfrom the ailerongearing
unit {sub-para. (1)).

(4) Position the complete assem-
bly on the cockpit floor and pull the

tail plane and rudder cables taut.

AP. 46474, Vel . | ,Book 1,5ect 3,thap.d
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from the rear so that their runs a-
round the cable drums and through
the gearing unite can be checked.
A sgpecial check should be made
that the lower run of the rudder
cable is in the groove of the cable
drum. Refit the ten securing bolts
(fig.54).

{5} Check that the rigging pin is
gtill inserted in the rudder pedal
operating arms (para.z36 (1)) and
connect the connecting-rods from
the arms to the layshaft, adjusting
their lengths to bring the rigging
mark on the ruddexr cable drum in
line with the mark on the starboard
layshaft mounting bracket {fig.46).

{(6) Refit the aileron pulley brac-
ket aftof the aileron cable drum and
connect up all the cables, checking
that they are not twisted between
the gearing units and the cable seals
at Stn.No.148. FEnsure that cable
No,10,20CF.5229 goer to the star-
board side cfthe aileron cable drum
and cable No. 10, 20CF. 5227 goes to
the port side (fig.38).

{7) Refitthe Q-potandthe g-weight
connecting-rod. {It ie not neces-
sary toadjust the connecting-rod at
this stage).

{8) Re-set the hinged pulley blcck
in Zone A and check the rigging of
the tail plane and rudder circuits
{para. 195 to 199). The aileron
cable circuit will have to be re-
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rigged as deecribed in fig. 38,

(9) With the viscous damper link
disconnected f{from the control
column and the rigging pin removed
from the tail plane gearing unit
(sub-para. (1)), connecta hydraulic
test rig (item H22, Sect., 2, Chap.4)
to either the Blue or Yellow sye-
temn and check that the aileron,
tail plane and rudder movements
are as given in fig. 37, adjusting
the various control stops as neces-
sary. (Toadjustthe tail plane con-
trol column stops, the false floors
will have to be temporarily refitted),
Note the exact angle of the tail plane
in NORMAL gear and NEUTRAL
trim with the control column against
its forward stop, (For example
this angle may be 3 deg. 28 min.).

(10) Remove the false floors and,
with the control column in neutral,
connect the viscous damper link to
the column, In NORMALgear and
NEUTRAL trim, carefully move
the control column forward, noting
the gap betweenthe damper link and
its safety stop (fig. 44}). Cease con-
trol column movement, when either
the gap is 0, 03 in, t 0.020 in. or
the tail plane reaches the exact
angle noted in sub-para.(9). Ad-
just the connecting-rod from the

tail plane gearing unit to the column
until, with the tail plane at that
angle, the gap is 0,03 inT 0,020
in. Lock the connecting-rod turn-
barrel.

Hote...
While the above adjustment is being made
the link should at no time contact its
safety stop.

(11} Allow the control column to
return to its new neutral position
and slacken the two bolts securing
the rigging pointer to the damper
support beam.  Align the pointer
with the rigging mark on the column
and tighten the bolts, Drillthrough
the existing heole in the beam and
through the pointer and insert an
1/8 in. rivet to lock the pointer in
this position, Wire-lock the bolt
heads together,

(12) Adjust the g-weight
connecting-rod to bring the g-
weight neutral (fig.44). Refit the

falae floor and move the control
column forward until the tail plane
is at the exact angle noted in sub-
para. (9), adjusting the front stop
bolt until it just contacts its stop
face at this poaition; note the exact
number of turns required, Adjust
the rear stop an equal number of

A.P.4647A Vol . | ,Book 1,5ect.3,(hap.4-
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turns, The range of tail plane
movements shouldnow be the same
as it was before the damper was
connected.

(13) Make a final check of all
locking and refit the ejection seat,

Note...
After the pilot's ejection seat has been
refitted, the control column may foul the
seat before being arrested by the rear
stop bolt. 1f this foul does occur, the
stopg bolt should be re-adjusted and a
check made that the tail plane movements
are still within the tolerances allowed,

TAIL PLANE DESYNN TRANSMIT-
TER (fig.55)

238, The procedure for removal of
the tail plane Desynntransmitter will
be apparent from the illustration.
Once atransmitter has been fitted and
adjusted, the only subsequent adjust-
ment that should be required is given
in fig, 43, The procedure for the
initial installation and adjustment of
a new transmitter, bracketand locat-
ing plate is given in the illustration,

239, To eliminate the possibility of
fouling between the upper rod of the
Mach gear change unit and the cable
guard, Mod. 1113 introduces a shorter
thread on the cable guard and a thin-
ner nut.
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