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DESCRIPTION

General

1. The movement of the first and
second pilots' control columns and
rudder pedals is transmitted to the
respective control surfaces in a con-
ventional manner by cable, pulley
and rod. The layouts of the rudder,
elevator and aileron control circuits
are shown in Fig.10 and 11. Ellip-
tical pulleys, to which the cables are
positively secured, are used in each
of the circuits. These pulleys pro-
gressively increase the gear ratio
between the cabin control and the con-
trol surface as the former is moved
from the neutral position.
ratio reaches its maximum when the
control column or rudder pedals are
at full travel.

The gear

2. Tabs are incorporated on all the
control surfaces. The aileron tabs
are adjustable for both servo action
and for alterations to lateral trim.
The rudders support small trim tabs
only, The aileron and the rudder
tabs are only adjustable when the air-
craft is on the ground. The elevator
trim tab is the only tab surface adjus-
table from the cabin, and is dual
controlled by a hand wheel on each
control box.

NOTE. . 3
Servo aegtion on the elevator tab is
_not nogMally required.

Ch_-jf)l_e's and pulleys
3. The ailerons, elevator and rud-

ders are operated by 25 cwt. cables
each of which is provided with turn-
buckle adapters. Each length of
cable has a part number and an indi-
vidual mark number, whilst adjacent
turnbuckles and adapters are made
non-interchangeable toavoid incorrect
assembly. The cables are directed
through the airframe by a series of
fibre fairleads and guarded pulleys
(Fig.1l), which run on sealed ball
races.

Flaps and dive brakes

4. The flaps and dive brakes, both
of which are operated by hydraulic
jacks, are hinged upon the main plane
rear spar. The inner and outer flaps
are interconnected by a torque tube
and rods. An electrical position in-
dicator, which is fitted on the star-
board side, records the position of
the flap on a cabin indicator. . The
dive brakes are hinged immediately
outboard of the flaps and they can
either be selected ON or OFF; there
are no intermediate positions. Dual
control is provided for the flaps and
dive brakes.

SERVICING

Setting the aileron control
5. Proceed as follows: -

(1) Lock the elliptical sprockets
at the base of the first and second
pilots' control columns with the
locking plates as shown in Fig.12.

(2) Couple the upper and lower

RESTRICTED

sprocket chains; tension and adjust
the tie-rods so that both control
column grips are offset from the
vertical 1:3 in. (pre Mod.3167) or
0-35 in. (post Mod.3167) to star-
board at the extreme top. Check
that, in this position, the chains
are equally disposed about thedrive
sprockets.

(3) Lock the aileron differential
pulley in the neutral position as
shown in Fig. 12,

(4) Couple up and tension the
cables. The positions of the vari-
ous turnbuckles are shown in Fig.
10. Apply a Mk.4 tensionmeter
(Fig.2) to the cables in the flap
shroud on each side, and check that
the tension on the 20 cwt. scale is
70 1b. £ 10 1b. When fitting a new
cable a tolerance of ¥ 20 1b. is
allowed up to the first inspection.

NOTE. . .
The ideal temperature for checking
cable tensions is 60 deg. F. and the
following corrections should be
applied to compensate for other
temperature conditions: -
Add 4 1b. to the required cable ten-
sion for each l0deg. above 60 deg.
F. Deduct 4 1b. from the required
cable tension for each 10 deg. be-
low 60 deg.F. Whenever practic-
able, the cable tensions should be
checked under conditions of even
temperature, i.e., in an enclosed
space.

(5) Remove the locking plates from
the base of the control columns and

0304-2/2
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AILEROM BALAMNCE CABLE

ELEVATOR TRIM CABLES,

F. ELEVATOR UP

G
PORT SIDE ONLY H.

J

K

AILERON OPERATING CABLE
ELEVATOR DOWN CABLE

mon e >

CONTROL PULLEYS AT
CENTRE~LINE OF BOOM

RUDDER OPERATING CABLE
RUDDER BALANCE CABLE
RUDDER LEFT CABLE
RUDDER RIGHT CABLE -~ -~

O

CABLE

CONTROL PULLEYS AT REAR OF RIB |

Fig. | Flying control pulleys

the bolts from the differential pul-
leys. Ensure that the latter with-
draw freely.

(6) Check the functioning of the
control surfaces by moving the
control column handle and ensure
that the maximum travel conforms
with thedimension given in Fig. 13.
The overall travel is governed by
the non-adjustable stop plates at the
base of the control columns (Fig.3),
but small adjustments to the con-
necting link (Fig.4) may be made

to obtain the required travel in
either direction.

Setting the aileron tab

6. Themethod of setting the quadrant
to obtain the various degrees of servo
movement on the tab is illustrated in
Fig.5. The correct range of move-
ment is given in Fig. 13 which is ob-
tained by lining up holes A and E
(Fig.5). This movement is subject
to small alterations for correction of
Other settings give a lesser
degree of overall movement. After

trim.
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THE POSITION OF THIS PN IS DETERMINED BY CALIBRATION AND

SHOULD NOT BE DISTURBED

Fig. 2 Application of tensiometer

resetting the quadrant, the tab must
be adjusted to the neutral position
when the aileronis alsoneutral. This
isaccomplished by either lengthening
or shortening the tab connecting rod.
The subsequent adjustments which
may be made to the tab connecting
rods tocorrect lateral trim should be
divided equally between the port and
starboard tabs.

NOTE,
A clearance of 0-05 in. to 008 in.
must be maintained between the

A.P.4099J,Vol. |, Sect.3,hap.4
A.L.85, Mar.62



e GIIN SAFETY CATCH

MOME RELEASE BUTTOM

GUN SWITCH
BOMB RELEASE BLITTON SAFETY FLAP
- CONTAOL HAMDLE

BAAKE LEVER

Impartant: Assemble sprocket
10 provide ralier an tentre

Tane ol column w shown
|

—— SPROCKET

BRAKE LEVER PARKIMG CATCH

LE
Upper chain 12 be siembled
with 15 pitches on Port side

CHAIN GUARD

LOCK~NUT

TiE=ROD

shroud.

ELEVATOR OPFERATING LEVER

Whan stembling torgua il
guadrants must be located as shown

LINIVERSAL BALL JOINT

RLowar chain £ be sgmbled
with 15 pitehin on fort ide

SUPPORT FOR MASS BALANCE WEIGHT

ALERON QUADRAMNTS

STOF FLATE
CONTROL COLUMN HINGE

LUPTICAL SPROCKET

Fig. 3 First pilot's control column
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TAB ADJUSTMENT QUADRANT—

AILERON INMNER HINGE

Laminum shims may be —_
placed behind hinge =
brackets to maintain gap
between aileron and

PUI LEY GUARD

INMER HINGE AND
PULLEY BRACKET — —

REAR SPAR —

CABLE AWGE

LEVER TG COMNECTING LINK
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Fig. 4 Aileron operating unit |
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A-C

B-D.

ALTERNATIVE QUADRANT SETTINGS
A-E. THIS SETTING ALLOWS MAXIMUM MOVEMENT

B-E. MINIMUM TAB MOVEMENT

Fig.5 Aileron balance tab adjustment

ailerontableading edge and both the
upper and lower shrouds,

Aileron shroud

7. A clearance of 0- 05 +0- 02 in. at
the outboard hinge to 0- 10 + 0. 02 in. at
the inboard hinge must be maintained
between the aileron leading edge and
both the upper and lower shrouds with
the ailerons neutral. With the ailerons
at full deflection, up or down, the
minimumclearance is 0- 002 in. Ad-
justment may be effected by the addi-
tion of laminum shims on the bracket
attachment bolts up to a maximum
thickness of § in. The position of
the shims for the inboardhinge bracket
is shown in Fig. 4.

Setting the elevator control

8. Proceed as follows :-
(1) Set the quadrant pulleys in the
neutral position with the locking
plate as shown in Fig. 12 and adjust

the connecting rod 'A' (Fig. 14) so
that the control columns are also in
the neutral position (i.e., 1 deg.
aft of the vertical).

(2) Lock the elliptical pulleys at
the forward end of each tail boomin
the neutral position as shown in
Fig.12 and tension the cables be-
tweenthese pulleys and the quadrant
pulleys.

(3) Lock the control levers at the
rear end of each boom as shown in
Fig. 12 and tension the cables be-
tween the intermediate control le-
vers and the elliptical pulleys.

NOTE: .-
It is important that both sets of
cables should be tensioned at the
same rate and that the tension,
using a Mk. 5 tensionmeter, should
be 80 1b. ¥ 10 1b. on the 25 cwt,
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scale. The tensionmeter is applied
to the cables in the flap shroud.
When fitting a new cable, a tol-
erance of ¥ 20 1b. is allowed up to
the first minor inspection. The
ideal temperature for checking
cable tensions is 60 deg. F. and the
following corrections should be
applied to compensate for other
temperature conditions :-

Add 4 1b. to the required cable
tension for each 10 deg. above 60
deg. F, Deduct 4 1b. from the re-
quired cable tensionfor each 10 deg.
below 60 deg.F. Whenever prac-
ticable, the cable tensions should
be checked under conditions of even
temperature, i.e., in an enclosed
space.

(4) Adjustthe length of the operating
rods at the rear end of each tail
boom, so that the elevator trailing
edge is in line with the tail plane.
It is necessary to remove the tail
plane extensions for this operation
(Sect. 3, Chap. 3).

(5) Remove the locking pins and the
locking plate from the quadrant pul-
ley. The pins should come away
freely. Checkthe elevator for free
and full movement, as indicated in
Fig. 13, by operating the control
column,

(6) If the travel ineither direction
is not correct, it may be increased
or decreased byadjusting the appro-
priate lever stop on the rear dia-
phragm of each tail boom (Fig. 15),

1
A



TO TAB JACK

Note.—Ad|ust Bowden cable 10
that indicator reads zero when SPROCKET
cable extensions from rear end of i

" TO TRIM INDICATOR

Fig. 6 First pilot’s elevator trim control and indicator

and then tighteningand wire-locking
the stop bolt locknuts.

(7) With the tail boom stops en-
gaged by movement of the control
column, adjust the appropriate stop
bolt on the quadrant pulleys in the
cabin, so that there is 0.03 in.
clearance. Make these adjustments
with the control column fully for-
ward and fully back. Check that
the control column has a free and
unobstructed travel over its full
range (8% deg. t 1 deg. forward of
neutral and 17 deg. T 1 deg. aft of
neutral). There must be a clear-
ance between the control column
and the instrument panel (control
column forward) of 0-10in. mini-
mumm.

Elevator shroud

9. The gap between the elevator
leading edge and both the top and bot-
+0-05in.
-0:-02in.
with the elevator neutral and 0-002in.
with the elevator inany other position.
The shroud rivets may be filed as
necessary toensurethese clearances.

tom shrouds mustbe 0-08 in.

Setting the elevator trim control

10. Proceed as follows: -
(1) Set the lst pilot's elevator tab
control wheel in the cabin so that,
with the position indicator reading
zero, an equal length of cable is
extending from the rear end of each
Teleflex tube. At the ends of the
trim cables, 5-8 in. of Teleflex
cable must be exposed in the mean
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conduits are equal ‘\ BALL RACE

GREASE NIPPLE

SLIDING BARREL
STOP BOLT

NO SERVO MOVEMENT

Fig. 7 Elevator tab jack

position. The Bowden cable adju-
sters (Fig.6) provide a means for
obtaining small corrections to the

position of the indicator.

(2) Set the tab jack (Fig.7) on the
rear spar of the tail plane in the
neutral position (i.e., by taking the
mean extension of the ram).

(3) Place thechainon the sprocket
with an equal number of pitches on
each side. Connect and tension the
cables between the chain and the
Teleflex controls.

(4) Set the elevator neutral, and
initially adjust the tab connecting
rod to set the tabat neutral withthe
tab position indicator at zero.

Note.—Tab connecting-rod
should be assembled in
bottam hale as shown

0304-6/2
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BUFFER STRIP

OUTER FLAP

Note.—This edge may be trimmed
to give a clearance of 005 in. to
015 in. between flap and dive brake.
Note, —Adjust connecting=
rods to obtain same movement

IACE PETON-ROD on inner and outer flaps.
FORK END i EY

Fig. 8 Flap

INNER FLAP |

|

BUFFER STRIP
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TORQUE TUBE ASSEMBLY TRANSMITTER

TRAMNSMITTER LINK

OPERATING LEVER

INNER BOOM RIE

Fig. 9 Transmitter for flap position indicator

NOTE...
It is important that both sets of

NOTE. ... Setting the rudder control
It may subsequently be necessary 1l. Proceed as follows :-

to rig the tab either slightly up or
down, so that the aircraft will cruise
with the indicator in the cabinread-
ing zero.

(5) Operate the hand wheel in the
cabin and check that the movement
of the tab is free and that its travel
conforms with Fig.13. The tab
should move upwards when the con-
trol wheel is rotated clockwise.
Check the 2nd pilot's hand wheel
for synchronization.

(1) Set the rudder pedalsto neutral
using the locking plate as shown in
Fig. 12.

(2) Lock the elliptical pulleys at
the forward end of each boom and
tension the cables between these
pulleys and the rudder pedals.

(3) Lock the control levers at the
rear end of each boom and tension
the cables between the intermediate
control levers and the elliptical
pulleys.
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cables should be tensioned at the
same rate and that the tension,
using a Mk. 5 tensionmeter, should
be 80 1b. ¥ 101b. on the 25 cwt.
scale. When fitting acable, a tol-
erance of T 20 1b. is allowed up to
the first minor inspection. The
tensionmeter is applied to the cables
in the flapshroud. The idealtem-
perature for checking cable tensions
is 60 deg. F. and the followingcor-
rections should be applied to com-
pensate for other temperature con-
ditions :-



AILERON OPERATING CABLE

RUDDER RIGHT RUDDER OPERATING CABLE

i AILERON OFPERATING CABLE

RUDDER LEFT CABLE

RUDDER ELLIPTICAL
OPERATING PULLEYS

AILERON OPERATING PULLEY
AILERON BALANCE CABLE
RUDDER BALANCE CABLE

TURNBUCKLES

Fig. 10 Aileron and rudder control circuits
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Add 4 1b. to the required cable ten-
sion for each 10 deg. above 60 deg.
F. Deduct 4 1b. from the required
cable tension for each 10deg. below
60 deg. F. Whenever practicable,
the cable tensions should be checked
under conditions of even tempera-
ture, i.e., in an enclosed space.

(4) Adjust the connecting rods un-
til the rudders are central. These
rods project through the rear dia-
phragm of each tail boom on to the
rudder posts (Fig. 15).

(5) Remove the locking plate and
locking pins which should come away
freelyand set the travel of the rud-
der toconform with Fig. 13, opera-
ting the rudder pedals ineachdirec-
tion. To obtain the correct move-
ment, adjust the appropriate lever
stop on the rear diaphragm of each
tail boom, and tighten and wire-lock
the stop bolt locknuts (Fig. 15).

(6) Check the rudders for full and
free movement (Fig. 13).

(7) With full right rudder, adjust
the stop bolts on the rear face of
No.l bulkhead, so that there is a
clearance of 0.20 in. Make a
similar adjustment with a full left
rudder (Fig. 14).

(8) Check that the rudderscentra-
lize in the neutral positionunder the
influence of the spring dampers; if
necessary, adjust the eye-bolt at
the rear end of thedamper (Fig. 15).

NOTE. ..
If desired, offset rudder positions
can be obtained by further adjust-
ment of the eye-bolt.

Setting the rudder trim tab

12. Adjustment of the rudder tab is
effected by slackening the bolt at the
base of each tab and applying the trim
equally. After re-tightening the bolt,
secure with 20 S. W.G. locking wire.

Flap adjustment (Fig. 8)
13. Proceed as follows: -

(1) Adjust the fork-end of the jack
piston-rod so that the trailing edge
of the outer flap makes a firm con-
tact with the buffer strip on the flap
shroud when the jack is fully retrac-
ted. The full travel of the piston
within the cylinder governs the
range of movement of the flaps.
Re-lock the fork-end after this
adjustment.

(2) Adjust the connecting rods be-
tween the torque tube and the inner
and outer flaps, so as to obtain a
similar condition on the inner flap
when it is in the fully up position.

(3) Lower the flaps and check that
the full travel conforms with the
dimension given in Fig. 13.

NOTE: . .
The clearance between the outboard
edge of the outer flap and the dive
brake must be within the limits of
0-05 in. to 0:-15 in. Either or both
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components may be trimmed if
necessary.

Adjusting the transmitter for the flap
position indicator
14. Proceed as follows: -

(1) With the flaps up, adjust the
length of the transmitter link (Fig.
9) so that the position indicator
reads zero.

(2) Fullylower the flaps and check
that the indicator reads 80 deg.
Should the angular reading fall short
of this figure, decrease the length
of the operatinglever (Fig.9); should
it read more than 80 deg. increase
the length of this lever.

Dive brake adjustment

15. Adjust the fork-end of the jack
piston-rod, so that the leading edge
of the dive brakes makes a firm con-
tact with the underside of the wing.
Lower the dive brakes and check that
the travel conforms with the dimension
given in Fig.13.

NOTE. ..

In order to lower the dive brakes
with the hand pump, it is necessary
to hold open the non-return valve on
the hydraulic panel in the gun bay
(Sect.3, Chap.6). As in the case
of the flaps, the full travel of the
piston within the cylinder will go-
vern the range of movement of the
dive brakes,consequently noadjust-
ments to this range can be made.
Refer to the Note in para.l3.



Lubrication Symbols |
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ELEVATOR TRIM JACK

ELEVATOR TRIM TAB "UP CABLE

ELEVATOR TRIM TAB '‘DOWN  CABLE '

N y /[ ] ——-—— 2
5 =S P /S
\ Soree, RS K ELEVATOR TRIM
: : =) TELEFLEX CONTROLS

ELEVATOR
‘UP‘CABLE

ELEVATOR
‘DOWN’ CABLE

- ELEVATOR TRIM
S WHEEL

N i/ -

BUNGEE CORD

o3ca-10/2

-~

ELEVATOR ELLIPTICALL' =

OPERATING PULLEYS

CONTROL QUADRANTS

s Y TURNBUCKLES s
< i ~.

DETAIL OF TRIM TAB CONTROLS /
IN COCKPIT 7

Fig.1l Elevator control and elevator trim tab control
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SCLOCKING PLATE 3
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RUDDER PEDAL LEVERS

z/1 - +OZ0

LOCKING PIN

i

CONTROLS IN REAR ENDS OF BOOMS

AILERON OPERATING UNIT

Note:The part numbers of the locking devices
are given in Table | , Sect.2 , Chap. 4.

i

A\

LOCKING PLATE

CONTROL COLUMN AILERON SPROCKET
Fig. 12 Control locking devices
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ELEVATOR QUADRANTS

LOCKING PIN

ELLIPTICAL PULLEYS IN FORWARD ENDS OF BOOMS
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ELEVATOR

Play at trailing
edge must not

exceed O- Q25in.
above or below the
tab chord line

ELEVATOR TAB

Movement
token at inboard
edge

I2-ls\in.i04zin.

73°£\3°
N

N

DIVE BRAKE

Movement taken
at base of rudder

Shroud gap:
©:02in.to O:12in. neutral

¥ i .

—~ -002in. full down (min.

o i / el e (win:)

L ~ 7:-82in.10-3in \ -
- 4 3 1 .
o) =R ___— 3.0into2s

24036t 10| /-:/(\ iz ik in
= 150457¢|°

2 ——
2.0in.To-25in.

" [ioesote

Movement taken ot outboard end of tab

AILERON

Serveo
movement taken
at outboard end of tab

Q- OS5in.
L} . Gap /0<9in.
N_O-OBI_I‘L-T / 10in.

Subject to N
alteration \-.
for trim 1:25in.20-05in,

AILERON TAB

Movement at
C/Lof jack

ki
29:3in. £0-9in.
8O9t 30

\\ / FLAP

Fig.13 Control surface movements
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,
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CONNECTING-ROD A" &

, RUDDER OPERATING CABLE

: AILERON OPERATING CABLE
ELEVATOR UP CABLE

FIRST PILOT'S CONTROL COLLIMN {
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®
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¥
3
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Lubrication Symbols
Ter Key refer to
Section L. Chapter 4

Fig. 14 Controls in cockpit
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Detail 'B”

Mux,C;-ODﬁin.\
™ \

Note. Where clearance
exceeds O-O06in. lugs in
ting may be reduced
equally to permit
insertion of O-OlBin.
facing washer at either
top or bottom

RUDDER PEDESTAL
RUDDER BOTTOM HINGE BRACKET
FIN SPAR BOTTOM BRACKET

// RUDDER BALANCE WEIGHT
/o
| £

=T CONTROL LEVER STOPS

i , RUDDER POST

RUDDER STATIC BALANCE LEVER BUNGEE
N e CORD

NN

Max.0-006in.
REAR ATTACHMENT OF BUNGEE CORD =
Elevator control — Starboard boom only) f\l T
/ oI b
™ - — ~/ DETAIL ‘B
/ ® (’ View on arrow’'A’

e ELEVATOR CONTROL LEVER STOP 4 1
RUDDER =4 RUDDER CONTROL LEVER STOP /
DAMPER EYE- BOLT

CONTROLS IN TAIL END
OF PORT BOOM

ELEVATOR TRIM JACK

0304 - |42

ELEVATOR BALANCE WEIGHT

ELEVATOR TRIM CABLE GUIDE TUBE

Lubrication Symbols:
for Key refer to
Section 2, Chapter 4

ELEVATOR TORQUE SHAFT———

ELEVATOR OPERATING ROD
AND BALANCE WEIGHT (LEAD FILLED)
#

ELEVATOR TRIM CABLE PULLEYS«—

EYE-BOLT

=

RUDDER CONTROL
CONNECTING-ROD

HOLE FOR LOCKING PIN YO0O!IA

= 2+7in.

nominal dimensian

RUDDER CONTROL LEVER [m]

ELEVATOR CONTROL LEVERs [m]
Detail "A"

ELEVATOR. TRIM CABLES ®,
DETAIL A PORT SIDE ONLY

RUDDER CENTRALIZING DAMPER ELEVATOR UP CABLE =
ELEVATOR DOWRMN CABLE
RUDDER LEFT CABLE

RUDDER RIGHT CABLE®

RUDDER CONTROL LEVERS [m]

Fig. 15 Controls in tail unit
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Lubrication

16. The components requiring peri-
odic lubrication and the location and
number of the wvarious points, are
shown in certain illustrations. The
lubrication table in Sect. 2, Chap. 4,
identifies the symbols and lubricants
used.

REMOVAL AND INSTALLATION

General

17. Instructions for the removal and
assembly of the various control sur-
faces are given in the appropriate
chapters covering the main plane and
tail unit. The method of removing
pulleys, controllevers and other com-
ponents relating to the flying controls
will be readily apparent when the items
are viewed on the aircraft and no de-
tailed instructions for these items will

be given.

Rudder pulleys in booms

18. During normal removal and in-
stallation of the rudder elliptical pul-
leys in the port and starboard booms,
the following precautions must be ob-
served :-

On removal :-

(a) Carefully remove all the lock-
ing burrs from the threaded end of
the bolt (Part No.A,S5.1882/9E) which
retains the cables in the pulley
grooves,

(b) Unscrew the bolt and exam-
ine the threads in the pulley for da-
mage. If any of the threads have
been damaged, the pulley must be
changed.
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On installation :-

(a) Screwinanewbolt (Part No.
A.S.1882/9E) and file down until
13 threads remain proud of the

pulley.

(b) Using a flat punch and sup-
porting the head of the bolt, burr
over one side of the bolt. Great
care must be taken to avoid damag-
ing the pulley.

NOTE.. .

When the above procedure has not
been adopted in previous servicing
of the elliptical pulleys, the bolt
must be carefully inspected to en-
sure that it is firmly installed : if
it should be loose or insecurely
fitted, the instructions outlined
above must be carried out.
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