
CONFIDENTIAL 

ARROW 1 SERVICE DATA 
SECTION 11 

FLYING CONTROLS 

MECHANICAL 

( T his data supersedes previous issue da ted 2 0 December 1956 ) 

15 FEB 58 



CONFIDENTIAL 

ARROW 1 SERVICE DAT A 
LIST OF REVISIONS 

DATE PAGE NO. DATE PAGE NO. 

A 



ARROW 1 SERVICE DAT A 

T ITLE 

SYSTEM SERVICE DATA 
DESCRIPTION 

General 
Modes of Control 
Normal Mode 
Damping in the Normal Mode 
Pitch Damping . . . . . . . . . . .. 
Roll Damping . . . . . , .. , ... 

T AB L E OF CONTENTS 

Yaw Damping and Rudder Tur n Co-ordination 
Pilot Feel in the Normal Mode 
'G' Command Limit 
' G' Limiter 
Rate of Roll Command Limit 
Rate of Roll Limiter 
Limitation about the Yaw Axis 
Re-engaging into the Normal Mode 
Trimming in the Normal Mode 
Normal Mode Disengagement 
Automatic Feel Trim 
Pressure Trim ........... . 
Automatic Flight Mode 
Automatic Control in the Automatic Flight Mode 
Pilot Assist Functions of the Automatic Flight Mode 
Emergency Disengagement of the Automatic Flight Mode ... 
Emergency Mode 
Control Column 
Rudder Bar Assembly 
Elevator Control Circuit 
Elevator Rear Quadrant and L inkage 
Elevator Control Linkage 
Aileron Control Circuit - Fuselage 
Aileron Rear Quadrant and Linkage 
Aileron Control Cable Circuits - Inner Wing ... 
Aileron Control Linkage ... 
Rudder Control Circuit . . . . . . . .. 
Rudder Control Linkage .. ...... . 
Cable Tension Regulator Quadr ants in Fuselage 
Cable Tens i on Re gulators in Wings 
E levator Feel-and-Trim Unit 
Aileron Feel- and -Trim Unit 
Rudder Feel-and-Trim and Hinge Moment Limita tion System ... 
Speed Brakes 

INSPECTION 

RIGGlNG PROCEDURE 
General 
E le vato r Controls 
Aileron Controls 

(To be issued later) 

CONFIDENTIAL 

PAGE 

5 
5 
5 
5 
6 
6 
8 

10 
11 
12 
13 
13 
14 
15 
15 
1 5 
l b 

18 
19 
20 

22 
22 
25 



CONFIDENTIAL 

TITLE 

Rudder Controls 
Speed Brakes 

FAULTS AND REMEDIES 

ARROW 1 SERVICE DATA 

TABLE OF CONTENTS (Cont'd) 

(To be issued later) 

COMPONENT SERVICE DATA 

ii 

Control Column ........ . 
Stick Force Transducer .. . 
Rudder Pedals ........ . 
Aileron Feel-and-Trim Unit 
Elevator Feel-and-Trim Unit 
Rudder Feel-and-Trim and Hinge Moment Limitation System ... 
Aileron Cable Tension Regulator Quadrant in Fuselage 
Elevator Cable Tension Regulator Quadrant 
Rudder Cable Tension Regulator Quadrant 
Aileron Rear Fuselage Quadrant 
Elevator Rear Quadrant .............. . 
Aileron Cable Tension Regulators in Wings 
Aileron Fuselage Cables - Front 
Aileron Fuselage Cables - Rear 
Aileron Wing Cables ... 
Elevator Front Cables 
Elevator Rear Cables 
Rudder Front Cables 
Rudder Centre Cables 
Rudder Rear Cables 
Bellcrank Levers - Aileron Control Linkage ... 
Control Rod - Aileron Control Linkage 
Link - Aileron Control Linkage . . . . . . . ..... 
Bellcrank Levers - Elevator Control Linka ge 
Control Rod - Elevator Control Linkage ... 
Link - Elevator Control Linkage 
Bellcrank Levers - Rudder Control Linkage 
Control Rods - Rudder Control Linkage 
Link - Rudder Control Linkage ... 
Bearings - Flying Control Linkages ... 

PAGE 

27 
28 

29 
31 
33 
35 
37 
39 
41 
43 
45 
47 
49 
51 
53 
55 
57 
59 
6 1 
63 
65 
67 
69 
71 
73 
75 
77 
79 
81 
83 
85 
87 



ARROW 1 SERVICE DATA 

LIST OF ILLUSTRATIONS 

FIGUR E TIT LE 

1 Flying Controls Schematic .. . 
2 Control Column ........ . 
3 Rudder Bar Assembly ..... . 
4 E l evato r Cable Tension Regulator Quadrant and Linkage 
5 Elevator Rear Quadrant and Linkage .............. . 
6 Elevator Control Linkage . . . . . . . . . . . . . .......... . 
7 Ail eron Cable Tension Regulator Quadrant and Linkage .. . 
8 Aileron Rear Quadrant and Linkage 
9 Aile ron Control Linkage .............. . 

10 Rudder Control Linkage .............. . 
11 Cable Tens ion Regulator Quadrant (Fuselage ) 
12 Elevator Feel-and-Trim Unit Schematic 
13 Elevator Feel- and-Trim Emergency Release Mechanism 
14 Rudder Feel-and-Trim and Hinge Moment Limitation System 
15 Rudder Feel-and-Trim and Hinge Moment Limitation System 

Function Schematics ........... . 
16 Neutral Pos ition of the Actuator Linkages 
17 Provisional Cable Tensioning Chart 
18 Ranges of M ovement of Control Surfaces 
19 Ranges of Movement of Cockpit Controls 

CONFIDENTIAL 

PAGE 

3 
6 
7 
8 
9 

10 
11 
12 
13 
14 
16 
17 
18 
19 

21 
22 
23 
24 
25 

iii 



e 
CONFIDENTIAL 

ARROW 1 SERVICE DAT A 

DESCRIPTION 

GENERAL 

1 The flying controls are fully power ope r­
ated by a system which comprises mechanical, 
hydraulic, electronic and electrical components. 
Power operation eliminates the necessity for 
mass balancing, and also permits the entire 
surfaces to be t rimmed, eliminating the need 
for trimming tabs. 

2 There is no direct mechanical linkage 
between the cockpit controls and the control 
surfaces, so without hydraulic power no con­
trol is possible. For this reason, as a safety 
measure, two independent flying control hy­
draulic systems are fitted. See Arrow 1 
Service Data - Flying Controls Hydraulics for 
the hydraulic operation, and Electrical Systems 
- Flying Controls for the electrical operation. 

3 The system gives full rate opera tion 
throughout a hydraulic fluid temperature range 
of o°F to 275°F. A limited rate performance 
is giv~n at temperatures down to -20°F, but 
at temperatures below -200F it is necessary 
to warm up the hydraulic fluid before flight by 
running the engines and operating the controls. 
Warm -up from -65°F to o°F takes approxi­
mately six minutes. 

4 Incorporated in the flying control system 
i s an automatic damping system which adjusts 
the control surfac es to stabi lize the aircraft in 
pitch, roll and yaw, and also automatically 
c o-ordinates the movement of the rudder with 
the pilot's control movements of the ailerons 
a nd elevators. 

MODES OF CONTROL 

5 There are three modes of con t rol : 

(a ) Normal mode. 

(b) Automatic flight mode. 

(c) Emergency mode. 

NORMAL MODE 

6 The normal mode is the primary mode 

of operation. Forces exerted on the control 
column are converted into signals by a stic k 
force transducer incorporated in the a ileron 
and elevator circuits at the control column. 
The signals are modified by an electronic net­
work and an air data computing syste m and a re 
then fed to parallel servos i n t h e re spec tive 
contr o l circui ts. The par a llel s e r vo s ar e 
electro-hydraulic units which convert the am pli ­
fied signa ls into hydra ulic power to a ctua t e t he 
respective rea r quadrants. 

7 The rear quadrants a re linked mecha n ic­
ally to hydraulic a ctua tor control valves which 
direct fluid to the appropriate side of the a ctu­
ator pistons. The movement of the actua t or 
pistons is transmitted to the control surfaces 
by control linkages. See figs 6 and 9 , 

8 Modified signals originating fr om the 
stick force transducers are also fed to electro­
hydraulic differential servos, which are fitted 
in the actua tor linkage as part of the d a m ping 
system, Th i s increases the speed of r es ponse 
of the control surfaces to control column move­
ment. 

9 Movement of each para lle l servo from 
neutral progressively increases the indu ctance 
of a feed-back trans former whi c h i s fi t ted in 
a feed-back c ircuit to nullify the s ignal t o t he 
parallel servo, When control s u rfa ce movement 
reaches a position to a c hieve the c o m manded 
manoeuvre, the feed-ba ck signal nullifies the 
input s ignal t o the pa r a llel s ervo t erminat ing 
its mo v ement. 

DAMPING IN THE N O RM AL M ODE 

10 Damping in the normal mode is provided 
a b out a ll three a xes, and i s controlled by e l ec­
trical signals fed thr ough damping networks by 
inputs from a pitch r a t e g yr o and a roll rate 
g yr o for pitch a nd roll d amping , a n d by a yaw 
ra te gyro a nd l a teral acce l eromet e r for yaw 
damping. See Arrow 1 Servic e Data - E lectrical 
Sys tems - Flying Controls. 

PITCH DAMPING 

11 In the pitch axis, short-te rm movements, 
i. e. movements a t rates o f mo re than four 
cycles per second, are damp e d out by the 
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differential servos in the elevator actuator 
linkage. Movements at rates of less than four 
cycles per second, i.e. long-term movements, 
are damped out by the elevator parallel servo 
during norm al flight. 

12 During corrective damping movements 
of the differential servos, the actuator linkages 
reposition the actuator control valves which in 
turn direct hydraulic fluid to the appropriate 
side of the actuator pistons to effect movement 
of the control surfaces through the control 
linkages. The oscillatory movement of the 
linkages are not fed back to the control column 
because the parallel servos prevent movement 
of the rear quadrants. 

1 3 During take -off and landing all dam ping 
is provided by the rate gyro through the differ­
entia l servos. 

ROLL DAMPING 

14 In the roll axis, aileron damping move­
ment is controlled during normal flight by 
electronic signals derived from a roll rate 
gyro feeding to the differential and parallel 
servos. All damping signa ls are fed to the 
differential servos, and signals deriving from 
long-term movements are also fed to the 
parallel servo. The differential and parallel 
servos transmit damping movement to the 
control surfaces in the same way as with 
pitch damping. 

15 The damping signal to the aileron parallel 
servo is switched off when a landing gear down 
selection is made. 

YAW DAMPING AND RUDDER TURN CO­
ORDlNATION 

16 Yaw damping and rudder turn co­
ordination in the normal mode is provided 
by a normal yaw damping system, which 
is controlled automatically by electronic 
signals. 

1 7 The signals autom atically initiate move­
ment of a rudder dual differential servo which 
operates a rudder actuator control valve through 
the rudder actuator linkage. The control valve 
in turn directs hydraulic fluid to the appropriate' 

2 

side of the rudder actuator piston. The actu ­
ator piston rod is mechanically linked to the 
control surface by the rudder control linkage. 
See Arrow 1 Service Data - Flying Controls 
Hydraulics for the operation of the differential 
servo, the rudder actuator control valve and 
the rudder actuator and linkage. See fig 10 for 
the rudder control linkage. 

18 The yaw damping system is duplicated 
to provide emergency yaw damping and turn 
co-ordination should the normal damping system 
fail, or should control of the aircraft be re­
verted to the emergency mode. S ee para 28. 
A hydr a ulically driven emergency alternator 
provides the electrical supply for yaw damping 
when the normal a -c supply is not available. 

19 A portion of the yaw damping signal is 
nullified when the landing gear is selected 
down. This allows the pilot to introduce 
intentional yaw if necessary during the landing 
approach. 

PlLOT FEEL lN THE NORMAL MODE 

20 Pilot feel at the control column is pro­
vided artificially by the electronic network. 
Stick force required for manoeuvring in normal 
flight is proportional to normal acceleration 
('g ' ) for the elevators and is proportiona l to 
rate of roll for the ailerons. During landing 
and take-off, feel is proportional to the degree 
of movement of the aileron and elevator con­
trol surfaces. 

'G' COMMAND LlMlT 

21 To prevent overstressing the aircraft 
structure, the amount of 'g' which may normally 
be pulled is limited. This is achieved by 
mechanical stops which limit the output from 
the stick force transducer. 

'G' LIMITER 

22 A 'g' limiter controlled by two accelero­
meters is provided to transfer elevator control 
from the normal mode to the emergency mode 
in the event that failure of any of the components 
in the elevator circuits produces condit ions of 
excessive ' g'. 'G' lim iting is then m a nua lly 
controlled by the pilot. 
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FIG. 1 FLYING CONTROLS SCHEMATIC 
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RATE OF ROLL COMMAND LIMIT 

23 To prevent overstressing the structure, 
the rate of roll which may normally be com­
manded is limited. This is achieved by 
mechanical stops which limit the output from 
the stick force tr ansducer. 

RATE OF ROLL LlMlTER 

24 A rate of roll limiter cont r olled by an 
acce l erometer is provided to transfer aileron 
control from the normal mode to the emergency 
mode :in the event that failure of any of the com ­
ponents :in the aileron circuits causes excessive 
roll rates. Rate of roll is then manually con­
trolled by the pilot. 

LIMITATION ABOUT THE YAW AXIS 

25 To prevent overstressing the structure 
due to excessive sideslip or lateral acceleration, 
the compl ete normal damping system is dis ­
engaged by a rudder monitor should the aircraft 
exceed a pre-set lateral acce leration or an 
angle of sideslip of 10°. Contro l in a ll three 
axes is then in the emergency mode. 

RE -ENGAGING INTO THE NORMAL MODE 

26 The pilot may re-engage into the normal 
mode from the emergency mode a fter limiter 
disengagement in any of the three axes, by 
depressing a re-engage button located on the 
damper function se l ec tor panel on the LH con­
sole in the pilot 's cockpit. 

TRIMMING IN THE NORMAL MODE 

27 Trimming is normally not necessary for 
straight and level flight in the normal mode 
but the pilot may trim to a manoeuvre by oper­
ating a four-way switch located on the handgrip 
on the contro l co l umn. The switch has four 
effective positions UP, DOWN, LEFT and 
RIGHT. The pil ot must hol d the switch :in the 
desired position un t il the requir e d manoeuvre 
is achieved. The switch is spring-loaded to 
assume a neutral position when released. 

NORMAL MODE DISENGAGEMENT 

28 The normal mode is au tomatically dis­
engaged by l imiter d isengagement in the event 
of failure of the components in the normal mode 
system. The normal mode may a lso be dis ­
engaged by t he pi lot depressing an emergency 
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button l ocated on the damper function selector 
pane l on the LH consol e in the pil ot ' s cockpit 
or by depress :ing the eme r gency damping switch 
on the control col umn handgrip . 

29 When the normal mode is disengaged, 
pre-eng age c ir c uits are made which energize 
the components to ensure smooth re-engagement 
should the pil ot se l ect re - engage by depressing 
the ENGAGE button on the damper function 
selector p ane l. 

A UT OMAT IC FEE L TRIM 

30 Automatic feel trim is provided in the 
e levator circuit to prevent a change in pilot 
fee l during changeover from the normal to the 
emergency mode . 

31 An e l evator feel-and-trim unit is fitted 
between the elevator rear quadrant and the air ­
craft structur e to provide pil ot feel and tr im 
when in t he emergency mode. (See fig 12). 
When control is in the normal mode, the electric 
mo tor operated t rim unit is actuated by signals 
derived from a pressure sensing r am in the 
elev a tor para llel se r vo. This operates the 
tr im motor in such a manner that parallel 
servo load is transmitted to the feel spring in 
the feel - and- t rim unit. Thus, on changeover 
to the emergency mode there is no change in 
pilot feel. 

32 The re is no provision for automatic feel 
trim in the aileron system. 

PRESSURE TRIM 

33 Pressure trim circuits, controlled by 
hydraulic pressure sens:ing r ams in the parallel 
servos, permit re-engagement into the normal 
mode from the emergency mode, onl y when 
p r essures in the par a llel servos a re equalized. 
This ensures smooth re-engagement free from 
undesirable contr ol column movement. 

AUTOMATIC FLIGHT M ODE 

34 The automatic flight mode provides for 
controlling the aircraft automatically by signals 
from a ground contro l stat ion, the airc r aft fire 
con tr ol system , or t he airborne navigational 
instruments. It also provides for pilot assist 
functions when the aircraft is ,ontrolled by the 
pilot. 
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AUTOMATIC CONTROL IN THE AUTOMATIC 
FLIGHT MODE 

35 The automatic flight mode provides for 
automatic control of the aircraft by signals 
from an integrated coupler feeding into the 
parallel servo and damping networks. The 
inputs into the integrated coupler are from any 
one of the following sources: 

(a) Automatic ground control interceptor 
(A.G.C.I.). 

(b) Attack. 

(c) Automatic navigation. 

(d) Automatic ground control approach 
(A.G.C.A.). 

PILOT ASSIST FUNCTIONS OF THE 
AUTOMATIC FLIGHT MODE 

36 The automatic flight mode in conjunction 
with the damping system provides for the 
following pilot assist functions: 

(a) Pitch attitude hold. 

(b) Roll attitude hold. 

(c) Heading hold. 

(d) Mach hold. 

(e) Altitude hold. 

EMERGENCY DISENGAGEMENT OF THE 
AUTOMATIC FLIGHT MODE 

3 7 The automatic flight mode is automatically 
dis engaged by limiter disengagement in the 
event of failure of the components in the auto­
matic flight control system or the damping 
system, and control reverts to the emergency 
mode. The automatic flight mode may also be 
disengaged by depressing the automatic flight 
disengage switch on the control column handgrip, 
and control reverts to the normal mode. 

38 In the automatic flight mode with no stick 
force applied, the elevator feel-and-trim unit 
is trimmed to within±. 5 'g' from the straight 
and level flight condition of 1 1 g' by the elevator 
automatic trim circuit, so that in the event of 

'g' l imiter disengagement, the pitch acceleration 
is automatically reduced to within the range 
of+ . 5 'g' to+ 1. 5 'g'. 

EMERGENCY MODE 

39 The emergency mode is the mechanical 
mode of operation, and is a secondary system 
to the normal mode of operation. In this mode 
the hydraulic actuator control valves are actu­
ated mechanically through conventional cable 
and quadrant circuits by movement of the con­
trol column and if necessary the rudder bar. 

40 Emergency yaw damping and rudder turn 
co-ordination only are retained in the emer­
gency mode. 

41 Fig 1 illustrates the routing of the cables. 
Each control cable circuit is fitted with a cable 
tension regulator qua drant to compensate for 
structural deflections and thermal expansion. 
All straight runs of the control cables are 
covered with swaged aluminum alloy tubing. 
Bare sections of cable occur at pulley locations 
and at cable end connections. Guards are fitted 
at all pulleys and quadrants to retain the cables 
in the grooves. All cables are routed through 
fa i rleads at po i nts where chafing against the 
airframe or adjacent controls would otherwise 
occur. 

42 Pilot feel is provided in the emergency 
mode by springs in feel-and-trim units in the 
elevator, aileron and rudder circuits. A 'g' 
bob weight supplements the feel in the elevator 
system, providing, to a limited extent, a stick 
force per 'g' feel. The feel-and-trim units 
also provide for adjustment of the control sur­
faces to achieve trim in the emergency mode. 
The rudder feel-and-trim unit a lso incorporates 
a hinge moment limitation system which re­
stricts rudder movement, preventing high loads 
from being inadvertently applied to the vertical 
stabilizer at high air speeds. 

CONTROL COLUMN (F ig 2) 

43 The control column located in the pilot's 
cockpit is of the conventional stick type. The 
control column handgrip incorpora tes the four­
way switch for aileron and elevator trim, the 
emergency damping switch push button, the 
automatic flight disengage switch push button, 
a missile firing trigger switch and a nose 
wheel steering switch push button. The stick 
force transduc e r is secured to the control tube 
immediately below the stick grip by taper pins 
and self-locking nuts. 

5 
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FOUR.WAY TRIM SWITCH 
AUTOMATIC FLIGHT 
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STICK GRIP 
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ELEVATOR 
CONTROL 
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71.1 1-!602-3 

FIG. 2 CONTROL COLUMN 

44 The base of t he contr ol tube is riveted to 
an aileron l eve r arm wh ich is pivot mounte d to 
an aileron pivot support. The ai l e r on pivot 
support is in turn secur ed to an elevator contr ol 
hinge t o r que tube by taper pins and self-locking 
nuts. 

45 The maximum tota l tr a vel at the h a ndgrip 
for e l evat o r move m ent is 10. 01 inches and the 
maximum total travel a t th e handgrip for aileron 
movement is 9. 10 inches. 

6 

RUDDER BAR ASSE MBLY (Fig 3 ) 

46 The rudder bar assembly consists of l eft 
hand and r ight hand pedal assemblies suspended 
by rudder pedal suspension tube assemblies 
from support brackets riveted t o the t op l onge ­
rons. The pedal assembl ies arc connected by 
push rods t o a cross tube assembly mounted 
on a vertical torque tube which rotates in a 
torque tube bearing housing. The torque tube 
and bearing housing pass through the cockpit 
fl oor into the nose wheel well. The rudder 
cable tens ion regulator quadrant and nose whee l 
steering quadrant are fitted at the lower end of 
the torque tube. A trave l limit a r m in the 
centr e of the cross tube assembly contacts two 
adjustab l e travel limit stops to limit rudder 
movement. A rudder self centre unit is fitted 
between the tr a v e l limit arm and the str ucture 
a t station 120, and is a double ac ting strut which 
returns the rudder bar assembly to its central 
pos ition wh en the load on the pedal s is r e leased, 
following a pi l ot commanded movement of the 
rudder ba r. 

47 Provision is made to retain the rudder 
bar assembl y in its central position during 
r igging operations by inserti ng a rigging pin 
in rigging pin holes l ocated in the r udder stop 
bracket and in the trave l limit arm. 

48 The rudder pedals' fore - and-aft position 
is adjustable and each peda l is retained in the 
desired fore - and-aft position by a spring -loaded 
pawl e ngaging with a serrated quadrant on each 
peda l assembl y. The pawl m a y be disengaged 
t o r ead just th e peda l p osition by pulling on a 
peda l a djust handle at the base of the main 
instrument panel. The handle is connected to 
th e paw l s by Bowden cables. A pedal adjust­
ment tension spring and cable assembly returns 
each rudder peda l assemb l y to its fully aft 
position on pawl disengagement , if no lo a d is 
applie d t o th e r udde r pedals. 

49 The maximum to t a l rudder peda l move-
men t is 6. 31 inches. 

E L EVATOR CONTRO L ClRCUlT (Figs 4 and 5 ) 

50 Fore-and-aft movement of the control 
co l umn rotates an e leva t o r cont ro l pivot f itting 
abo ut its hinge. A bellcrank leve r is mounted 
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FIG. 3 RUDDER BAR ASSEMBLY 

on the pivot fitting shaft and rotates with each 
pivot fitting movement. The lower arm of the 
bellcrank lever is connected by a push rod to 
a lever mounted on the elevator cable tens ion 
regulator torque tube to transmit the rotary 
movement of the bellcrank to the quadrant and 
operate the cables. The upper arm of the bell­
crank lever is fitted with upper and lower travel 
limit stops which contact upper and lower faces 
of a travel limit bracket to limit up and down 
movement of the elevators. 

51 The 'g' bob weight is secured to a lever 
which is mounted on the elevator cable tension 
regulator torque tube. A torsion spring fitted 
between the regulator torque tube and the RH 
quadrant support bracket, balances the quad­
rant against the weight of the 'g' bob weight. 
The spring is pre-torqued through 150° on 
assembly. 

52 Provis ion is made to retain the quadrant 
in its central position during rigging operations 

7 
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COCKPIT FLOOR 

7 V! If 4 . 

FIG. 4 ELEVATOR CABLE TENSION REGULATOR QUADRANT AND LINKAGE 

by inserting a rigging pin through rigging pin 
holes located in an extension of the lever on the 
quadrant torque tube and in the quadrant support 
bracket. 

53 Control cables attached to the elevator 
cable tension regulator quadrant run aft along 
the top right-hand side of the armament bay. 
At the rear of the armament bay the cables 
then p a ss upwards and aft to terminate at the 
elevator rear quadrant which is mounted on a 
quadrant shaft located below the inner wing 
bottom skin at station 675. 75 in the engine bay. 

8 

ELEVATOR REAR QUADRANT AND 
LINKAGE (Fig 5) 

54 The elevator rear quadrant assembly 
rotates on bearings in quadrant mounting fittings 
suspended from the inner wing bottom skin. 
The quadrant assembly consists of a top quad­
rant and a bottom quadrant each secured to the 
right-hand end of the quadrant shaft by means 
of taper p ins and self-locking nuts. A right­
hand lever is built integrally with the top 
quadrant, and a left-hand lever is riveted to 
the left-hand extremity of the quadrant shaft. 
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7MI lf.O'l -4 

FIG. 5 ELEVATOR REAR QUADRANT AND LINKAGE 
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C, 

Each lever is linked to its respective elevator 
actuator linkage by a push-pull rod and a bell­
crank to convey movement of the rear quadrant 
assembly to each elevator actuator control valve. 

55 The elevator parallel servo is fitted be­
tween a forward attachment point on the bottom 
quadrant and the inner wing bottom skin struc -
ture. 

56 The elevator feel-and-trim unit is fitted 
between a rear attachment point on the bottom 
quadrant and an elevator feel-and-trim emer­
gency release mechanism lever f i tted to the 
inner wing bottom skin structure. See para 81. 

57 Provision is made to retain the quadrant 
in its central position during rigging operations 
by inserting a rigging pin through rigging pin 
holes located in an extension lug on the top 
quadrant, a fixed lower cable guard arm, and 
a quadrant centering hole in the bottom quadrant. 

ACTUATOR 
PISTON ROD 

INNER WING 
OUTER TRAILING EDGE 

RIB l 

REVERSE VIEW 

7'11 1606-1 

ELEVATOR HINGE 

ELEVATOR CONTROL LINKAGE (Fig 6) 

58 The elevator control linkage for each 
elevator consists of six bellcrank levers inter­
connected by a control rod. The inboard lever 
is the master bellcrank lever which is rotated 
about its pivot point on rib 1 on the inner wing 
outer trailing edge by extension or retraction 
of the elevator actuator piston rod. Each bell­
crank lever is connected to its corresponding 
control fitting on the elevator by an elevator 
control link. Rotation of the bellcranks causes 
fore-and-aft movements of the control links 
to lower or raise the elevator about the elevator 
hinge on the top skin. 

59 The rear bearing of each link is an 
eccentric bearing with a notched flange, the 
rotation of which varies the pin centre length 
of the link for rigging purposes. The eccentric 
bearings are locked in the desired position by 
a rigging adjustment locking plate, the arm of 
which is secured to the elevator bottom skin. 

CONTROL ROD 
SLEEVES 

INNER WING 
OUTER TRAILING EDGE 

RIB 6 

FIG. 6 ELEVATOR CONTROL LINKAGE 
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Each lever is linked to its respective elevator 
actuator linkage by a push-pull rod and a bell­
crank to convey movement of the rear quadrant 
assembly to each elevator actuator control valve. 

55 The elevator parallel servo is fitted be­
twee1: a forward attachment point on the bottom 
quadrant and the inner wing bottom skin struc­
ture. 

56 The elevator feel-and-trim unit is fitted 
between a rear attachment point on the bottom 
quadrant and an elevator feel-and-trim emer­
gency release mechanism lever fitted to the 
inner wing bottom skin structure. See para 81. 

57 Provision is made to retain the quadrant 
in its central position during rigging operations 
by inserting a rigging pin through rigging pin 
holes located in an extension lug on the top 
quadrant, a fixed lower cable guard arm, and 
a quadrant centering hole in the bottom quadrant. 

ACTUATOR 
PISTON ROD 

I 
INNER WING 

OUTER TRAILING EDGE 
RIB 1 

,,- () ELEV\TOR 
CONTROL 

LINK 

ECCENTRIC 

~A 
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BEARING ~ RIGGING 
WITH ~ ADJUSTMENT 

NOTCHED 
O 

\ LOCKING PLATE 
FLANGE ~ 

REVERSE VIEW 

7"'1 1606- t 

LOCKING PLATE ARM 
SECURED TO ELEVATOR 

LOWER SURFACE 

ELEVATOR CONTROL LINKAGE (Fig 6) 

58 The elevator control linkage for each 
elevator consists of six bellcrank levers inter­
connected by a control rod. The inboard lever 
is the master bellcrank lever which is rotated 
about its pivot point on rib 1 on the inner wing 
outer trailing edge by extension or retraction 
of the elevator actuator piston rod. Each bell­
crank lever is connected to its corresponding 
control fitting on the elevator by an elevator 
control link. Rotation of the bellcranks causes 
fore-and-aft movements of the control links 
to lower or raise the elevator about the elevator 
hinge on the top skin. 

59 The rear bearing of each link is an 
eccentric bearing with a notched flange, the 
rotation of which varies the pin centre length 
of the link for rigging purposes. The eccentric 
bearings are locked in the desired position by 
a rigging adjustment locking plate, the arm of 
which is secured to the elevator bottom skin. 

CONTROL ROD 
SLEEVES 

FIG.6 ELEVATOR CONTROL LINKAGE 
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I 
----=---CONTROL COLUMN TUBE 

1MI 1612-1 

A ILERON CONTROL 
LEVER 

~ 

ADJUSTABLE 
TOP 

AILERON\ 
CONTROL 

LINK~ ~ 

QUADRANT EEL AND TRIM 
TORQUE UNIT LEVER 

TUBE 

FIG. 7 All.ERON CABLE TENSION REGULATOR QUADRANT AND LINKAGE 

AILERON CONTROL CIRCUIT - FUSELAGE 
(Figs 7 and 8) 

60 The aileron lever arm at the base of the 
control column pivots on the aileron pivot 
support during lateral movement of the control 
column. The lower arm of the pivot lever is 
linked by an aileron control link to an aileron 
control lever which is secured to the aileron 
cable tension regulator torque tube. Control 
cables attached to the quadrant are operated 
by the rotary movement of t h e quadr ant. 

61 The aileron feel-and-trim un it is 
attached by means of a lever to t he quadrant 
torque tube at one end, and to a channel on 

the former at station 176. 00 at the other 
end. 

62 Provision is made to retain the quadrant in 
its central position during rigging operations by 
inserting a rigging pin through rigging pin holes 
located in lugs on the travel limit s_top housing 
and in the aileron feel-and-trim unit lever. 

63 The aileron control cables run aft along the 
top left- h and side of the armament bay. From 
the rear of the armament bay, the cables then 
pass upwards and aft to terminate at the aileron 
rear quadrant, the housing of which is secured 
to mounting brackets on the bottom skin of the 
inner wing at station 683. 14 in the engine bay. 

11 



CONFIDENTIAL 

~ @ ---

0 

0 

ARROW 1 SERVICE DAT A 

--
/ 

~ 
LEFT HAND WING CABLE 

TENSION REGULATOR 
"-_ ~ ~,,,_,,---~-~-~-"'<--=::~~~ HT HAND WING CABLE d 

-
1
~;R S:AR TEN SION REGULAT~O~ /2f' ~~c:..-,, 

Q~ ~~/i 

~ 1AIRCRAFfc/L~ ~ -

USH . PULL ROD y l:J:)JI 

UPPER BEARING 
HOUSING 

f ' \ \ 1/ 

RIGGI ~ t;PIN HOLE AI LERON R:~:R~ ~R~'ciRAL,~ EL [Jf ~ . , 

~ .~ QUADRAt \ .\ • 

\~~ I~~ ~u;i:1~~T -. / - ~ 
~~ ,·· ~ ' 

(t ~ ~ - / L 
• "~~~ ~~ (;, I 

QUA;~~~~~EVERS -, \ / / 

I 
PUSH . PULL ROD \ INNER WING / 

\ BOTTOM SKIN 

7~ 1-!621-1 

0 

I 
INNER WING 

REAR SPAR 

FIG. 8 AILERON REAR QUADRANT AND LINKAGE 

AILERON REAR QUADRANT AND LINKAGE 
(Fig 8) 

64 The aileron rear quadrant is mounted on 
a torque tube which rotates on a bearing in the 
quadrant housing. A parallel servo lever is 
also secured to the torque tube. The aileron 
parallel servo is mounted between the servo 
lever and the structure. 

65 The quadrant torque tube is rotated by 

12 

extension or retraction of the parallel servo 
during normal mode operation, and by the 
aileron cables during emergency mode oper­
ation. The rotation of the quadrant is trans -
mitted to each of the wing tension regulator 
levers by means of a quadrant lever and a push­
pull rod. 

66 The quadrant may be locked in its central 
position for rigging purposes by inserting a 
rigging pin into rigging pin holes in the quadrant 
housing and the quadrant. 
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AILERON CONTROL CABLE CIRCUITS -
INNER WING 

67 The control cable circuits in each side 
of the inner wing are operated by linkages from 
the aileron rear quadrant to the wing cable 
tens ion regulator quadrants. Cables from these 
regulators run along the rear face of the rear 
spars to a quadrant mounted on the p ivot point 
of each aileron actuator. A push rod connects 
each quadrant to its ac tuator linkage. 

AILERON CONTROL LINKAGE (Fig 9) 

68 The aileron control linkage for each 

AILERON 
CONTROL LINK 

~ 
BELL CRANK LEVER 

HINGE BOLT 

AILERON 

1 

MAIN BELLCRANK 
LEVER 

-------

aileron consists of seven bellcrank levers 
interconnected by a control rod. The third 
lever from the inboard end of the linkage is the 
master bellcrank lever, which is rotated about 
its pivot on rib 3 of the outer wing trailing edge 
by extension or retraction of the aileron actu­
ator piston. Each bellcrank lever is connected 
to its corresponding control fitting on the aileron 
by an aileron control link. Rotation of the bell­
cranks causes fore-and-aft movement of the 
control links to lower or raise the aileron about 
the aileron hinge on the top skin. 

69 The rear bearing of each aileron control 
link is an eccentric bearing with a notched 

BUSHING 
LOCKING PIN 

AILERON _ AILERON 
CON OL FITTING 

,... ECCENTRIC BEARING 
W ITH NOTCHED 
FL 

~@~ 
AILERON CONTROL 
FITTING BUSHING 
WITH NOTCHED 
FLANGE 

FIG, 9 AILERON CONTROL LINKAGE 
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flange, the rotat ion o f w hich var ies the pin 
centre length of the link for rig g ing pur poses. 
Each eccentric bearing is locked in the desired 
position to a control fitt ing bushing with a 
notched flange by means of a tab washe r . The 
bushing is l ocked to the control fit t ing by a 
bushing locking pin. The notches on the control 
fitting bushing a re further apart than .the not ches 
on the bearing to provide for vernier adjus tment 
of the eccentric bearing. 

/ 

/ 

/ 
/ 

RUDDER CONTROL ClRC UIT 

70 Movement of the rudder pedals operates 
the rudder cab les attached at t he forward e nd 
of the rudder cable t ens ion regulat or quadra nt 
through t he rudder bar assemb ly. The cables 
run a ft from the quadrant along e a ch side of 
the arma ment bay. At the re a r of the armament 
b a y the cables then pass upwards a n d aft t o the 
end of t h e duct bay where they pas s up into the 

""''" ""'""' '/ ""' 

CONTROL RODS 

RUDDER ACTUATOR / •• ... • 

CONTROL RODS 

•• \ ~ 
~ ~ ~tt,1;, 
y~~ Y, ,.' ._/;1 

PIVOT FITTING 

SPAR NO. 2 
VERTICAL STABILIZER 

BOLT 

F IG. 10 RUDDER CONTROL LINKAGE 

LEVER HINGE BOLTS 

------RUDDER SKIN 
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vertical stabilizer and terminate at a rudder 
rear quadrant. An electric trim unit is built 
integrally with the rear quadrant, and the feel­
and-trim and hinge moment limitation system 
is attached to the quadrant. See para 84. The 
quadrant is linked to the rudder actuator linkage 
by a push-pull rod and a bellcrank lever. The 
actuator piston rod is attached to a system of 
mechanical linkage to convey movement to the 
control surface. 

RUDDER CONTROL LINKAGE (Fig 10). 

71 The rudder control linkage consists of 
five bellcrank levers interconnected by control 
rods. The centre lever is the master lever 
which is rotated about its pivot point by exten­
sion or retraction of the rudder actuato r piston. 
Each bellcr a nk lever is connected to its corres -
ponding rudder control hinge bracket by a con­
trol link. Rotation of the bellcranks causes 
fore-and- a ft movement o f the control links to 
turn the rudder about hinge pins at the right 
hand side of each of the five pick-up points. 
The control rods are adjustable for rigging 
purposes. 

CABLE TENSION REGULATOR QUADRANTS 
lN FUSELAGE (Fig 11) 

72 Three of these units are located in the 
nose wheel bay and compensate for structural 
deflections and temperature changes affecting 
the ailerons, elevators and rudder control 
cables. 

7 3 Each cable tension regulator qua drant 
assembly consists of two half quadrants which 
rotate independently on b earings about the quad­
rant torque tube secured to the main body of 
the quadrant assembly. Each half quadrant is 
linked to an upper crossbar with an integral 
barrel which slides along a centre shaft at the 
forward end of the main body. Tensioning 
springs are secured at one end to the upper 
c rossbar, and at the other end to the lower 
crossbar, which is pivo t-mounted to the aft 
end of the main body. 

74 Changes in cable tensions are compen­
sated for by the tensioning springs which slide 
the barre l on the crossbar along the centre 

shaft, the movement being transmitted to the 
half quadrants through the links. 

75 During a control movement the increased 
tension on one cable tilts the crossbar, l ocking 
the barrel on the centre shaft. Further move ­
ment rotates the complete assembly to operate 
the cables. 

76 When the differential loading on the cables 
is released, the quadrant assembly returns to 
its central position and automatic cable tension­
ing recommences. 

77 Provision i s made to set or check cable 
tensions over a wide range of temperatures. 
A compensation scale is built integrally with 
each side of the main body of the quadrant. A 
line etched on each half qua drant is aligned 
with the appropriate setting on the respective 
compensation scale during tensioning of the 
cables. The total compensation range is 2. 50 
inches with each increment on the compensation 
scale measuring 0. 125 inch, and cabl e tensions 
vary between 40 lb and 60 lb over the full range 
o f compensation. 

CABLE TENSION REGULATORS IN WINGS 

78 The aileron cable t ens ion regulator quad­
r ants located aft of the rear spar at the inboard 
end of each side of the inner wing, are of the 
rev o lv ing type comprising two cable drums, 
one mounted immediately above the other. 
The aileron rear cable is secured to the top 
drum, and the aileron front cable is secured 
to the bottom drum. The drums, which are 
spring-loaded, rotate independently to com­
pensate for chan ges in cable tensions when 
ther e is no differential l oad on the cables, and 
lock together to rotate simultaneously in the 
same direction during a control movement. 

79 Provision is made to set or check cable 
tensions over a wide range of temperatures. 
Two compensation scales are etched.on opposite 
sides of the top drum. A line etched on .each 
side of the main body of the quadrant is aligned 
with the appropriate setting on the compensation 
scales during tensioning of the cables. The 
total compensation range is 1. 28 inches per 
cable and the cabl e tens ions vary between 40 lb 
and 60 lb over the full range of compensation. 

15 
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FlG. 11 CABLE TENSION REGULATOR QUADRANT (FUSELAGE) 

ELEVATOR FEEL-AND-TRlM UNIT (Fig 12) 

80 The e levator feel-and-trim unit a llows 
adjustment of the elevators to achieve longi­
tudinal trim and a lso provides pilot feel during 
the emergency mode of flight control. Trim is 
controlled by fore-and-aft movement of the 
four-way switch on the control column handgrip 
in the emergency mode, and trimming of the 
unit is automatically controlled by signals from 
a pressure pick-off operated by the pressure 
sensing ram in the parallel servo, in the normal 
mode. See para 31. 

81 

1 6 

One end of the elevator feel-and-trim 

unit is connected to the elevator rear quad­
rant, and the other end is secured to an 
electric actuator operated elevator feel­
and-trim emergency release mechanism. 
The release mechanism is fitted to per­
mit the pilot to eliminate the feel-and-trim 
unit from the system in the event of jam­
ming, seizing or runaway of the unit. The 
disengage unit is controlled by an E LEV 
TRlM DISENGAGE switch on the forward 
LH console in the pilot ' s cockpit. See fig 12 
for th e operation of the elevator feel-and­
trim unit and fig 13 for the operation of the 
elevator feel-and-trim emergency release 
mechanism. 
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CENTRE SHAFT 
CUTAWAY SLIDE 

RING 

GEARS 

TRIM MOTOR 

DESCRIPTION 

WITH THE TR IM CENTRAL, THE FEEL AND TRIM UNIT IS EXTENDED OR 
RETRACTED BY MOVEMENT OF THE ELEVATOR REAR QUADRANT FROM 

CENTRE. BOTH THE EXTENSION AND RETRACTION STROKES OF THE 

UNIT COMPRESS THE FEEL SPRING TO PROVIDE FEEL WHEN IN THE 

EMERGENCY MODE. 

EXTENSION STROK[ 

THE INNER CYLINDER TELESCOPES WITHIN THE OUTER CYLINDER TO 

EXTEND THE UNIT, AND THE INNER CYLINDER END FITTING MOVES 

THE LOWER PLATE, COMPRESSING THE FEEL SPRING. THE UPPER END 

OF THE SPRING IS RETAINED BY THE ADJUSTABLE STOP SECURED TO 
THE CENTRE SHAFT. THE CENTRE SHAFT STOP PIN IN TURN HOLDS 

THE CENTRE SHAFT ASSEMBLY AGAINST THE SPRING. 

RETRACTION STROKE 

THE INNER CYLINDER TELESCOPES WITHIN THE OUTER CYLINDER TO 

RETRACT THE UNIT, AND THE UPPER PLATE SECURED TO THE INNER 

CYLINDER DEPRESSES THE CENTRE SHAFT ASSEMBLY COMPRESSING 
THE FEEL SPRING, AND SLIDING THE CENTRE SHAFT CUTAWAY 

ALONG THE CENTRE SHAFT STOP PIN. THE LOWER END OF THE FEEL 

SPRING IS RETAINED BY THE WORM GEAR DRIVE SHAFT. 

TRIMMING THE UNIT 

THE NO.LOAD LENGTH OF THE UNIT MAY BE CHANGED BY THE 

ELECTRIC MOTOR OPERATED WORM GEAR DRIVE EXTENDING OR 
RETRACTING THE DRIVE SHAFT. THIS IN TURN RESETS THE LOWER 

PLATE AND THE CENTRE SHAFT STOP PIN, AND THE SPRING IS 
REPOSITIONED, CHANGING THE NO-LOAD LENGTH OF THE UNIT. 

NOTE 

THE TRIM DRIVE MECHANISM IS FITTED WITH A CLUTCH, W HICH 
DISENGAGES WHEN EXCESSIVE LOADS ARE FELT WITHIN THE 

MECHANISM. TH IS ENABLES THE PILOT TO HOLD AGAINST A 
RUNAWAY TRIM MOTOR WITH A FORCE OF 65 LB . (APPROX) AT THE 

CONTROL COLUMN. 

FIG.12 ELEVATOR FEEL-AND-TRIM UNIT SCHEMATIC 
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FIG. 13 ELEVATOR F EE L-AND-TRIM E M E RGENCY RELEASE MECHANISM 

AILERON FEEL-AND-TRIM UNIT 

82 The aileron feel-and-trim unit allows 
adjustment of the ailerons to achieve lateral 
trim and also provides pilot feel during the 
emergency mode of flight control. Trim is 
cont rolled by lateral movement of the four­
way switch on the control column handgrip. 

18 

83 One end of the feel-and-trim unit is 
connected by means of a lever to the aileron 
cable tension regulator torque tube in the nose 
wheel well, and the other end is secured to a 
bracket on the forward face of the former at 
station 176. 00. The operation of the unit is 
similar to that of the elevator feel-and-trim 
unit, but there is no automatic feel trim 
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provision and no clutch is fitted to the trim 
drive. 

RUDDER FEEL-AND-TRIM AN·D HINGE 
MOMENT LIMITATION SYSTEM 
(Figs 14 and 15) 

84 The rudder feei-and-trim and hinge 
moment limitation system located on the 

LINK ARM ATTACHMENT 
BRACKET 

/ 

/ 
RIB A 

VERTICAL 
STABILIZER 

({) 

forward face of spar 7 in the vertical stabilizer 
performs the following functions: 

(a) Supplies pilot feel. 

(b) Progressively restricts rudder move­
ment in proportion to the increase of aero­
dynamic loads on the rudder. 

LINK ARM 
ROLLER ASSEMBLIES 

/ 

QUADRANT ASSEMBLY 
I I 

UPPER FEEL UNIT 

I 
I 

LOWER FEEL 
UNIT 

QUADRANT 

r. / 
FULCRUM 

ARM 

LEVER 

FIG. 14 RUDDER FEEL-AND-TRlM AND HINGE MOMENT LlMlTATlON SYSTEM 
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(c ) Resets the position of t h e rudder to 
achieve directional trim when the rudder trim 
switch on the LH console in the pilot's cockpit 
is operated. 

85 The rudder feel-and-trim and hinge 
moment limitation system consists of a quad­
rant with an integral trim mechanism, an upper 
and a lower feel unit, a linear actuator and a 
fulcrum arm. The lower end of the upper feel 
unit is pivot mounted to the quadrant, and the 
lower end of the lower feel unit is pivot mounted 
to the quadrant through the trim mechanism. 
The feel units are interconnected at their upper 
ends by a beam, which is connected to the 
structure by a link arm. The beam is retained 
by rollers which are bearing mounted to the 
fulcrum arm. The linear actuator is secured 
to the structure at one end, and to the upper 
end of the fulcrum arm at the other end. The 
fulcrum arm is pivot mounted at its lo wer end 
to the structure. See inset 1 of fig 15. 

86 The linear actuator is extended or re­
tracted by signals which are proportional to 
indicated air speed. At low indicated air speeds, 
the linear actuato r is in its fully retracted 
posit ion, and the rollers on the fulcrum arm 
are positioned close to the beam lower pivot 
point . Because of the c l ose p roximity of the 
beam lower pivot point to the rollers and the 
comparatively l arge l everage from the beam 
upper pivot point to the rollers, the beam is 
able to tilt with a small compression of the 
spring in the lower feel unit. The spring in 
the upper feel unit is also compress ed slightly 
to hol d in equilibrium the forces on each side 
of the rollers. In this position 1 50 lb of pilot 
effo rt rotates the quadrant 30°. See inset 2 
of fig 1 5. 

NOTE 

The springs are compressibl e from 
each end, and the degree of movement 
in each direction per given pilot effort 
is the same. 

87 As airspeed increases, the linear actuator 
extends and the rollers on the fulcrum arm are 
repositioned progressively closer to the beam 
upper pivot point. The force required to tilt 
the beam and so rotate the quadrant is then 

20 

increased due to the increased leverage between 
the rollers and the beam lower pivot point, and 
the force of the lower feel unit spring. Equi­
librium is maintained by compression of the 
spring in the upper feel unit balancing the forces 
on each side o f the rollers. When the linear 
actuator is fully extended, 1 50 lb of pilot effort 
rotates the quadrant 1-1 /2°. See inset 3 of 
fig 1 5. 

88 The electrically operated trim actuator 
resets the position of the lower attachment 
point of the lower feel un it with respect to the 
quadrant up to a maximum of 20° in the appro­
priate direction when LEFT or RIGHT is 
selected on the rudder trim switch. 

89 Maxim um trim movement can be obtained 
only at low airspeeds when th e linear actuator 
is fully retracted. In this position, movement 
of the lower attachment point of the lower feel 
unit is very restricted owing to the small 
distance between the beam lower pivot point 
and the rollers. Consequently the operation 
of the trim motor rotates the quadrant with 
respect to the lower a ttachment point to tilt the 
beam and maintain its equilibrium by balancing 
the forces at each side of the fulcrum lever 
rollers. This resets the no -load position of 
the quadrant. See inset 4 of fig 15. 

90 As airspeed increases and the linear 
actuator extends, the distance between the 
beam lower pivot point and the ro llers in­
creases, allowing more movement of the lower 
feel unit during trimming. In consequence, 
the rotation of the lower attachment point of the 
l ower feel unit is increased, and the movement 
of the quadrant is decreased for a given angle 
of trim. See inset 5 of fig 15. 

91 The trim unit may be set in its central 
position during rigging operations by operating 
the rudder trim switch to bring the trim cen­
tralizing lines on the quadrant and on the trim 
barrel into alignment. 

SPEED BRAKES 

92 Two hydraulically operated speed brakes 
are installe d on the undersurface of the fuselage 
aft of the armament bay, one on each side of 
the centre line of the a ir craft. The power to 
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operate the speed brakes is derived from the 
Utility Hydraulic System. For the operation 
of the speed brakes, see Arrow 1 Service Data -
Utility Hydraulics - Speed Brakes. 

RlGGlNG PROCEDURE 

GENERAL 

93 Prior to any rigging ope rations , the air­
craft must be left standing in a hangar at a 
regulated temperature for a minimum of 12 
hours to allow the structure to assume the 
temperature of the ambient air. 

94 Before proceeding to r ig the flying con-
tr ols, support the aircraft on jacks in the 
normal ground attitude and adjust as necessary 
to bring the aircraft to a laterally level position. 
See Arrow 1 Service Data - General Information. 
It is not necessary to place the aircraft in rig­
ging position. For the purpose of the following 
instructions it is assumed that the elevators, 
ailerons and rudder surfaces, actuato rs, hy­
draulic lines and linkages are already installed, 
that the flying control hydraulic system is oper­
ative, and that the actuators, differential servos, 
control valves and linkages are correctly rigged 
and are set in their central position. See fig 16. 
lt is also assumed that the control cables are 
fitted but not tensioned. For identification of 
cable routes see fig 1. 

AC TUA TOR BODY NEUTRAL ALIGNMENT MARKINGS 

0 
FOLLOW UP 
MECHANISM 
LINK ARM 

ADJUSTABLE 

ARM 
NOTE /IQ Irr~ 

AILERON ~--I~:=l[\0/, 
AC TUA TOR SHOWN - ~ 
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FIG. 16 NEUTRAL POSITION OF THE 
ACTUATOR LINKAGES 

NOTE 

The parallel servos and the aileron and 
elevator feel-and-trim units must not 
be connected to their respective quad­
rants until the initial rigging has been 
completed. 

9 5 To avoid repetitive instructions, it is 
assumed that all turnbuckles are in safety and 
locked, and that all bolts , pins , nuts , washers, 
locknuts and bonding leads in the control 
linkages are correctly fitted and lo cked on 
completion of any rigging operation. lt is also 
assumed that all covers, access panels and 
equipment removed for purposes of accessi­
bility, are correctly replaced and secured on 
completion of the rigging operations. 

96 In each of the following procedures, a 
hydraulic test machine trailer and an electric 
ground power unit must be connected to provide 
hydraulic and electrical power for movement 
of the control surfaces. See Arrow 1 Service 
Data - Flying Controls Hydraulics. 

97 In these instructions, a control surface 
is said to be in the 'neutral' position when it is 
in line with its fixed surface (i. e. wing or ver­
tical stabilizer). A control surface is said to 
be in its 'mean' position when it is in the central 
position of its travel. For the ailerons and 
rudder the 'neutral' position coincides with the 
'mean' position. For the elevators, the 'mean' 
position is 5° up with respect to 'neutral'. 

ELEVATOR CONTROLS 

98 The procedure for rigging the elevator 
controls is as follows: 

(a) Pin-lock the e levator tension regulator 
quadrant and t h e elevator rear quadrant in the 
mean position. 

(b) Tension the elevator cabl es equally at 
the turnbuckles located below the armament 
bay roof until the reading on the compensation 
scales on the elevator tension regulator quad­
rant is at the appropriate sett ing for the am­
bient temperature. See fig 17 . 
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FIG. 17 PROVISIONAL CABLE TENSIONING CHART 

NOTE 

It is essential that both cables be tight­
ened evenly or the tension regulator 
quadrant will lock and an inaccurate 
reading will be obtained. 

It is not necessary to adjust or dis­
mantle any of the cable tension regu­
lator quadrants and it is dangerous to 
attempt to do so, as the springs, being 
under constant load, will re act violently 
unless prevented by the proper re­
s tr aining fixtures. 

(c) Vibrate the cables to remove friction 
at the contact points along the cable run. Re­
check the setting on the compensation scales 
and reset if necessary. 

(d) Check the cable tens ions with a tension 
meter. The reading should be between 40 lb 
and 60 lb (1/8 inch cable). 

(e) Adjust the push rod from the bellcrank 
to the quadrant lever below the cockpit flo or 
to set the control column in its mean position 
in the fore-and-aft plane. This setting is 
achieved by positioning the grip reference 
mark 11.34 inches aft of the face of the main 
instrument panel. 

(f) Disconnect the elevator actuators from 
the elevator control linkages and set the ele­
vators in their mean position (5° above neutral) 
using an inc linometer. Retain the elevators in 
position by means of the aileron and elevator 
support. See Arrow 1 Service Data - General 
Information . 

NOTE 

The neutral setting of the elevators may 
be obtained by aligning the elevator 
skins with the inne r wing skins, by 
means of a straight edge, the forward 
end of which must not be placed more 
than 18 inches forward of the inner wing 
rear spar. 
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(g) Check that the elevator actuators and 
linkages are in their central position (see fig 16) 
and adjust each piston rod end to line up with 
the hole at its attachment point in the elevator 
control linkage master bellcrank lever. Fit 
the bolts. 

Do not alter the pre-set adjustment of 
the rods in the actuator linkages. 

(h) Adjust the push-pull rods from the 
elevator rear quadrant so as to line up the fork 
ends with the holes at their attachment points 
in the bellcrank levers in the actuator linkages. 
F it the bolts. 

MEASURED AT INBOARD EDGE TOP SKIN T/E 

// / £\ 
,,- ,,- 23.96" .39" 

/ 
/ 

___, 

MEASURED AT LOWER EDGE . R.H. SKIN T/E 

(j) Remove the rigging pins securing the 
elevator tension regulator quadr ant and the 
elevator rear quadrant, and remove the aileron 
and elevator support. 

(k) With hydraulic power on, check the 
ranges of movement. See fig 18. Adjust the 
travel limit stops in the nose wheel bay if 
necessary. 

(m) Check that the full travel of the elevator 
corresponds with the full fore-and-aft move­
ment of the contro l column. See fig 19. 

(n) Set the elevator parallel servo to its 
fully extended posit ion and, with the control 
column fully forward, adjust the servo rod end 

MEASURED AT INBOARD EDGE. TOP SKIN T/E 

MEASURED AT CENTRE AFT SKIN 

FIG. 18 RANGES OF MOVEMENT OF CONTROL SURFACES 
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FIG. 19 RANGES OF MOVEMENT OF COCKPIT CONTROLS 

to align with the hole in its attachment point on 
the elevator rear quadrant. Extend the rod 
end by one half turn and f i t the bolt. 

(p) Move the control column fully aft and 
re-check the travel to ensure that the inclusion 
of the parallel servo has not restr icted travel. 

(q) Set the control column to obtain an 
elevator setting of 18° up from neutral. This 
may be achieved by measuring the ang le of the 
elevator at neutral by means of an inclinometer 
and re setting the e levator to an 18° difference 
reading on the inclinometer. Retain in position 
by placing a support below each e levator. 

(r) Fully extend the elevator feel-and-trim 
unit by operating the four-way switch on the 
control column handgrip aft. 

(s) Adjust the feel-and-trim unit rod end 
to align with the hole at its attachment point 
in the eleva tor rear quadrant. Fit the bolt. 

(t) Remove the elevator supports and re­
check the travel to ensure that the feel-and­
trim unit has not restricted travel. 

NOTE 

Should travel be restricted in one direc­
tion, adjust the rod end of the feel-and­
trim unit in the app ropr iate direction in 
small inc rements until full travel is 
obtained. 

(u) Position the control column to set the 
elevator in its neutral position, and check the 
maximum elevator trim movements by operating 
the four-way switch on the control column hand­
grip to obtain full trim in each direction, and 
measuring the deflection of the elevators. The 
maximum trim moven1ents must be as follows: 

(1) Elevator up movement - 17° - 19° 
(18. 34 - 20. 34 inches) from neutral. 

(2) Elevator down movement - 5. 7°-7. 7° 
(6. 2 - 8. 2 inches) from neutral. 

AILERON CONTROLS 

99 The procedure for r igging the aileron 
controls is as follows: 
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(a} Pin -lock the aile r on tension regulator 
quadrant and the aileron rear quadrant in the 
neutral position. 

(b) Tension the aileron cables in the fuse­
lage circuit equally at the turnbuckles located 
below the armament bay roof until the reading 
on the compensation scales on the aileron ten­
s ion regulator quadrant is at the appropriate 
setting for the ambient temperature. See 
fig 1 7. 

(e) Vibrate the cables to remove friction 
at the contact points along the cable run. Re­
check the setting on the compensation scales 
and reset if necessary. 

(d) Check the cable tensions with a tension 
meter. The reading should be between 40 lb 
and 60 lb (1/8 inch cable}. 

(e) Adjust the link from the control column 
aileron lever and the lever on the cabl e tension 
regulator torque tube located below the cockpit 
floor, to set the control column laterally ver­
tical. This may be verified by p l acing an 
inclinometer on the side of the control column 
tube. 

(f) Set each wing tension regulator to 
neutral by adjusting the push-pull rod from the 
aileron rear quadrant lever to the tension regu­
lator lever until the rod is at 90° to the tension 
regulator lever with the holes in alignment. 
F it the bolt. 

(g} Disconnect the aileron actuators from 
the aileron control linkages and set the ailerons 
in the neutral position by aligning the aileron 
skins with the outer wing skins by means of a 
straight edge, the forward end of which must 
not be placed forward of the outer wing rear 
spar. Retain the ailerons in position by 
means of the aileron and elevator support. 
See Ar row 1 Service Data - General In for -
mat ion. 

(h) Check that each aileron actuator and 
linkage is in its neutral position (see fig 16) 
and adjust each piston rod end to align with the 
hole at its attachment point in the aileron con ­
trol linkage master bellcrank lever. Fit the 
bolt. 
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Do not alter the pre-set adjustment of 
the rods in the actuator linkages. 

(j) Tension each set of aileron cables m 
the wing circuits equally, at the turnbuckles 
in the elevator actuator compartment in the 
inner wing, maintaining the neutral position 
of the actuators and linkages, until the reading 
on the compensation scales on the aileron wing 
tension regulator is at the appropriate setting 
for the ambient temperature. See fig 1 7. 

(k) Vibrate the cabl es to remove friction 
at the contact points a l ong the cable run. Re­
check the settings on the compensation scales 
and reset if necessary. 

(m) Check the cable tensions with the tension 
meter. The reading shoul d be between 40 lb 
and 60 lb (1 /8 inch cabl e}. 

(n} Remove the rigging pins securing the 
aileron tension regulator quadrant and the 
aileron rear quadrant, and remove the aileron 
and elevator support. 

(p) With hydraulic power on, check the 
ranges of movement. See fig 18. Adjust the 
travel limit stops in the nose wheel bay if 
necessary. 

(q) Check that the full travel of the ailerons 
corresponds with the full lateral travel of the 
control column. See fig 19. 

(r) Set the aileron parallel servo to its 
fully extended position, and with the control 
column fully over to the left, align the servo 
rod end with the hole in its attachment point 
on the lever on the aileron rear quadrant torque 
tube . Extend the rod end by one half turn and 
fit the bolt. 

(s) Move the control column fully over to 
the right and re-check the travel to ensure 
that the inclusion of the parallel servo has not 
restricted travel. 

(t) Refit the rigging pins. 



CONFIDENTIAL 

ARROW 1 SERVICE DAT A 

(u) Set the aileron feel-and-trim unit in its 
mean position, and adj ust its rod end to align 
with the hole in its attachment point on the lever 
on the aileron c a ble tension regulator torque 
tube in the nose wheel bay. F i t the bolt. 

NOTE 

The feel-and-trim unit mean position 
may be established by fully extending 
the unit by operating the four-wa y 
switch on the control column handgrip 
and measuring the extended length of 
the unit, and then fully retracting the 
unit and measuring the retracted length. 
The mean position is the position mid­
way between the extended and retracted 
positions. 

(v) Remove the rigging pins and re-check 
the travel to ensure that the inclusion of the 
feel-and-trim unit has not restricted travel. 

NOTE 

Should travel be restricted in one direc­
t ion, adjust the rod end of the feel-and­
trim unit to obt ain full tr a vel. 

(w) Position the control column to set th e 
a ilerons in the neutral position, and check 
the maximum trim movement by operating the 
f our -way switch on the control column hand­
gr ip to obtain maximum trim, and measuring 
the deflection of each aileron. The maximum 
up an d down movement of each a ileron must 
be 7. 5° - 7. 7° (7. 2 - 7. 4 inches). 

RUDDER CONTROLS 

100 The procedure for rigging the rudder 
controls is as follows: 

(a) Disconnect the rudder self centre unit 
at its a ttachment fitting on the tr ave l limit 
arm. 

(b) Pin-lock the rudder bar in the neutral 
position. 

(c) Adjust the self centre unit rod end to 
align with the hole in its a ttachment fitting on 
the travel limit arm. Fit the bolt. 

(d) Set the rudder rear quadr an t in the 
neutral position as follows: 

(1) Set the feel - and-trim actuator to 
neutral by operating the rudder trim switch 
on the LH console in the pilot's cockpit until 
the trim centralizing lines on the qua drant and 
the trim barrel are in alignment. See fig 14. 

(2) Disconnect the linear actuator from 
the fulcrum lever arm. 

(3) Rotate the quadrant until the fulcrum 
lever arm can be moved freely backwards and 
forwards between the two feel units with o ut 
producing any quadrant movement, 

(4) Reconnect the linear actuator. 

(e) Tension the rudder cables equally at 
the turnbuckles located below the a rm ament 
bay roof until the reading on the compens a t ion 
scales on the rudder tension regula tor quadrant 
is at the appropriate setting for the am bient 
temperature. See fi g 1 7. 

(f) Vibrate the cables to rem ove friction 
at t he contact po ints along the cable run. Re -
check the setting on the compensation scales 
and reset if n e cessary. 

(g) Check the cable tens ions with a tens ion 
meter. The re ading should be between 40 lb 
and 60 lb (1 /8 inch cable). 

(h) Check that the rudder re ar quadrant 
i s still in neutral following cable tensioni ng. 

(j) Set the rudder in its neutral position 
by aligning the rudder trailing edge with the 
vertical stabilizer tr a iling edge. 

(k) Check that the rudder actuator and 
linkage is in the neutral position (see fig 1 6) 
a nd adjust the ac tuator rod end to align with 
the hole at its attachment point in the master 
bellcrank lever. Fit the bolt. 

(m) Adjust the rod from the rudder rear 
quadrant t o the actuator linkage t o a lig n with 
the ho l e a t its attachment po int in the bellcr a nk 
lever. Fit the bolt. 
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(n) Remove the rigging pin from the rudder 
travel limit arm. 

(p) With hydraulic power on, check the 
ranges of movement. See fig 18. Adjust the 
travel limit stops in the cockpit if necessary. 

(q) Check that the full movement of the 
rudder corresponds with the full fore - and-aft 
travel of the rudder pedals. See fig 19. 

(r) Position the rudder pedals to set the 
rudder in its neutral position, and check the 
maximum trim movement by operating the 
rudder trim switch on the LH console in the 
pilo t 's cockpit to obtain maximum trim in each 
direction, and measuring the rudder deflection. 
The maximum rudder trim movements in each 
direction must be 19° - 21° (15.2 - 16.8 
inches. 

SPEED BRAKES 

101 The procedure for rigging the speed 
brakes is as follows: 

(a) Disconnect the speed brake jack rod 
ends from the speed brake levers. 
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(b) W1ith hydraulic power on select IN on 
the speed brake selector. See Arrow 1 Service 
Data - Utility Hydraulics - Speed Brakes. 

NOTE 

The jacks must be held clear of the 
structure during their operation. 

(c) Align the speed brakes with the sur-
rounding skin line. 

(d) Adjust the jack rod end to align with 
the hole at its attachment point in the brake 
lever. Fit the bolt. 

(e) Operate the speed brake slowly to the 
OUT position and back to the IN position. Re­
check the speed brake alignment with the skin. 

NOTE 

Any slight misalignment of the speed 
brakes must be corrected by a small 
adjustment of the jack rod ends. 

(f) Operate the speed brakes to the OUT 
position and check the range of movement. 
See fig 19. 
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COMPONENT DATA SHEET UNCLASSIFIED 

SYSTEM 

F L YIN G C ONTR O LS 
M E C HAN ICAL 

SUB-SYSTEM COMPONENT 

C ontr ol Col umn 
I 

I 

R E F . NO. 

15 

A VRO PART NO. I MANUFACTURER MAN'F'R ' S PART NO. AIRCRAFT EFFECTIVITY 

7 -1 55 2-3 I Avro Aircr a ft L td . 25 2 0 1 

O VERHAUL LIFE: KNOWN- ESTIMATED- 1 5 00 ho urs 

FU N CTION 

P ilot 's con tr ol for the oper a t ion of t h e ai l er ons and elevators . 

LOCATION 

ACCESS 

Pilot's coc k p it. 

Un obs truc ted i n t he pilot ' s c o c k p it and no s e landing 
g ear we ll. 

REP L A CEMEN T PROCEDURE 

Bolt the aileron pivot lever to t he aileron pivot support. 
Bolt ·the aileron pivot lever to the a ile r on control link. 
Bolt the e l ectric cable c lips, space r s , a n d bonding 
jumper to the aileron pivot support. 
Connec t t he e l ectrica l connection. 
Ins t a ll t he d ust cove r over the contr o l column a t the 
cockpit floo r . 
Check the control column mean p :1S i tion with the 
ail eron and elevator t ension r eg ulato r q uadrant 
r igging pins fi tted. 

M EN X MIN UTES 

I 

M EN X MINUTES 

I 
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INSPECTION MEN X MIN UTES 

Che ck fo r security, dam ag e, cor ro sion , we a r , 
and fr ee d om a nd r ange of movem e n t . 

FUNCTIO N AL CHECKS M EN X M INUTES 

GROUND HA N DLING AND GROUND TEST EQUIPMENT 

H ydr a ulic t e st m a chi n e t r aile r . 
Cockpit ac ces s s tand . 
B4 sta n d. 
Rirrnc ing pins . 

SPEC IAL TOOL S TO REMOVE OR S ERVICE 

REMARKS 
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COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

CONFIDENTIAL 

REF. NO. SYSTEM 

FLYING CONTROLS 
M E C HANICAL 

Stick F or c e T ran s duce r 1 5 

AVRO PART NO. 

7-1 552- 383 

OVERHAUL LIFE: 

FUNCTION 

LOCATION 

ACCESS 

MANUFACTURER MANFR"S PART NO. AIRCRAFT EFFECTIVITY 

KNOWN- ESTIMATED- 1500 hours 

T '.) tr ans m i t s ign als p r oport ional to s tic k f o r c e v ia t h e 
electronic ne two r ks, to actua te the parallel s e rv o s . 

At the top of the c o n t rol column tub e . 

Unob s tr u c te d in the pi lot ' s cock pit. 

25201 

ME N X MI NUTES 

REPLACEMENT PROCEDURE M EN X M IN U T E S 

R epl ace the com p l ete contr o l column assembly . 
See page 29 . 
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INSPECTION 

Check f o r security, damage and cor r osion. 

FUNCTIONAL CHECKS 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

Hydr aulic te st machin e trai l e r. 
E l ectrical g r ound powe r w1it . 
Cockpit ac cess stanct. 
Rigg ing pins. 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

• 
MEN X MINUTES 

MEN X MINUTES 
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FLYlNG CONTROLS 
MECHANICAL 
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COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

Rudder Pedals 

CONFIDENTIAL 

I 
REF. NO. 

I 
15 

AVRO PART NO. MANUFACTURER MAN'F'R'S PART NO. AIRCRAFT EFr'='.CTIVITY 

7-1552-195,6 Avro Aircraft Ltd. 

OVERHAUL LIFE: 

FUNCTION 

LOCATION 

ACCESS 

KNOWN- ESTIMATED- 1500 hours 

Pilot's control for the operation of the rudder, the nose 
wheel steering and the brakes. 

Pilot's cockpit. 

Restricted owing to the close proximity of the 
main instrument panel. 
It may be necessary to remove the main 
instrument panel. 

REPLACEMENT PROCEDURE 

Align the pedal adjustment Bowden cables to the 
spring-loaded pawl mechanism. Fit the pin. 

Bolt the tension spring to the pedal adjustment cable. 
Align the upper hinge point to i ts bracket on the top 
longeron. Fit the bolt. 
Bolt the brake pus h rod and the bonding clips to the 
brake lever. 
Bolt the lower push rod and the bonding clip to the 
rudder pedal lever. 

25201 

MEN X MINUTES 

MEN X MINUTES 

I 
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INSPECTION MEN X MINUTES 

Check the pedal assembly for security, 
damage and corrosion, and for range and 
fr ee dom of movement. 
Check the operation of the pedal adjustment 
and parking brake. 

FUNCTIONAL CHECKS MEN X MINUTES 

I 
GROUND HANDLING AND GROUND TEST EQUIPMENT 

Hydraulic test machine trailer. 
Cockpit access stand. 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 
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COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

Aileron Feel-and-Trim 
Unit 

REF. NO. 

15 

AVRO PART NO. MANUFACTURER 

i 
MAN'F'R'S PART NO. AIRCRAFT EFFECTIVITY 

7-1552. - 341 

OVERHAUL LIFE : 

FUNCTION 

LOCATION 

ACCESS 

Airesearch 59872. - 2. 

KNOWN- ESTIMATED- 500 hours 

To provide trim adjustment , and pilot's a rtificial feel 
in the eme r gency mode o f flig h t control. 

Nose l anding gear bay. 

Unobstructed in the nose landing gear bay. 

REPLACEMENT PROCEDURE 

B o l t the unit to its bracket on the front face of the 
former at station 17 6. 00. 
P in -lock the ai l eron cable tension regulator quadrant 
in neutral. 
Set the feel-and-trim unit in its central position, and 

ad j us t the r od end to align with the hole at its 
attachment point on the regul ator torque tube. 
Bolt in position. 
Connect the electrical connection. 

2.52.01 

MEN X MINUTES 

MEN X MINUTES 

I 
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INSPECTION 

FUNCTIONAL CHECKS 

ARROW 1 SERVICE DATA 

C 

Check fo r security , d amage, c orr os io n a nd 
we a r . 
Chec k the a iler on c ontr o l s fo r r a n g e and 
fr e e dom of movement. 

GROUND HANDLIN G AND GROUND TEST EQUIPM ENT 

Hydr aulic t es t machine tra ile r. 
B4 s t and. 
R igg ing p in. 

SPECIAL TOOLS TO REMOVE OR SERVIC E 

REMARKS 

MEN X MINUTES 

MEN X MI N UTES 



UNCLASSifHED 
ARROW 1 SERVICE DATA 

COMPONENT DATA SHEET 

CONFIDENTIAL 

SYSTEM 

FLY ING CONT RO LS 
M ECHAN ICA L 

SUB - SYSTEM COMPO NENT 

E levator Feel - and-Trim 
Unit 

REF. NO. 

15 

A VRO PART NO. 

7-1 562 - 247 

OVERHAUL LIFE: 

FUNCTION 

LOCATION 

ACCESS 

I 
I 

MANUFACTURER MANFR'S PART N O. AIRCRAFT EF""ECTIVITY 

A ir e s ear ch 39872 - 1 25201 

KNOWN - ES TIM A TED- 500 hours 

T o p r ovid e trim adjustment and pilot's artificial feel in the 
eme r gency mode of flig h t control. 
To pr ovide automat ic trim in the normal mode of flight control. 

Engine b a y. 

I 
MEN X MINUTES 

Accessibl e thr ough No, 3 service pane l. 

I 

I 
I 

REPLACEMENT PROCEDURE MEN X MINUTES 

Bolt the un i t to the attachment lever at station 701. 67. 
Pin-lock t he e l evator rear quadrant in the mean position. 
Set the feel - and - t1·im unit in its central position and 
adjust the r od end to align with the hole at its a ttachment 
point on the e l evato r rear quadr ant. 
Bo l t in posi t ion. 
Con nect the e lectrical con nection. 

I 
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• 
INSPECTION MEN X MINUTES 

I 
Check for security, damage , corrosion and 
wear. 
Check the elevator controls for range and I fr eed om of movement. 

FUNCTIONAL CHECKS MEN X MINUTES 

I 
I 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

Hydr aulic test machine trailer. 
B4 stand. 
Rigging pin. 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

38 
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CONFIDENTIAL 

SYSTEM 

FLYING CONTR O LS 
MECHANICAL 

SUB-SYSTEM COMPONENT 
Rudder Feel - and-Trim 
and Hinge Moment Limit­
ation Svstem 

REF. NO. 

15 

AVRO PART NO. 

7- 1583 -1 45 

OVERHAUL LIFE: 

FUNCTION 

LOCATION 

ACCESS 

MANUFACTURER 

Avro Aircraft Ltd. 
and Airesearch 

MAN'F'R'S PART NO. AIRCRAFT EFFECTIVITY 

Trim Unit - 39886 
Linear Actuator - 398 5, 25201 

KNOWN- ESTIMATED- 500 hours 

To provide trim ad justment and pilot's artificial feel in the 
eme rgency mode of flight control. 
To prevent inadvertent application of large rudder deflections 
at high speeds. 

In the ver tic a l stabilizer between spars 7 and 10, 
and ribs 4 and 5. 

Through the access door in the LH side of the 
vertical stabilizer. 

I 
MEN X MINUTES 

REPLACEMENT PROCEDURE MEN X MINUTES 

P osition the rear quadrant com plete with trim actuator, 
linea r actuator, and the feel and limitation mechan i sm 
to the vertical stabilizer. Fit the quadrant actuator 
spindle attachment bolts. 
Bolt the link to the link attachment brackets. 
Bolt the fulcrum lever to the l ever pivot bracket. 
Bolt the linear actuator to the actuator attachment 
bracket. 
Bolt the pu sh-pull rod from the rudder ac tuator linkage 
to the r ear quadrant. 
Connect the rudder cable s to the rudder rear quadrant. 
Fit the cotter pins. 
Re - rig the rudder controls. 

I 

39 



CONFIDENTIAL 

40 

INSPECTION 

FUNCTIONAL CHECKS 

ARROW 1 SERVICE DAT A 

Check for security, damage, corrosion and 
wear. 
Check for freedom and range of movement 
of the rudder controls. 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

Hydraulic test machine trai l er. 
Electrical g round power unit. 
B5 stand. 
Rigging pin. 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

MEN X MINUTES 

MEN X MINUTES 



ARROW 1 SERVICE DAT A 
COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

CONFIDENTIAL 

REF. NO. SYSTEM 

FLYING CONTROLS 
MECHANICAL 

Aileron Cable Tension Reg 
ulator Quadrant in Fuselagi 15 

AVRO PART NO. MANUFACTURER MAN'F'R'S PART NO. AIRCRAFT EFFECTIVITY 

7-1552-165 

OVERHAUL LIFE : 

FUNCTION 

LOCATION 

ACCESS 

Pacific Scientific XR86-5001-50-00 

KNOWN- ESTIMATED- 1500 hours 

To compensate for temperature changes and structural 
deflections affecting the ailer on cables in the fuselage. 

Nose landing gear bay. 

Unobstructed in the nose l anding gear bay. 

REPLACEMENT PROCEDURE 

Slide the quadrant torque tube through the feel-and-trim 
unit lever into position in its bearings in the lever 
mounting. 
Secure the aileron lever to the torque tube by means 
of one threaded taper pin. 
Secure the feel-and-tr im unit lever to the torque tube 
by means of one threaded taper pin. 
Fit the aileron front cables to the quadrant. 
Re-rig the aileron controls. 

25201 

MEN X MINUTES 

I 
MEN X MINUTES 

I 

41 



CONFIDENTIAL 

ARROW 1 SERVICE DATA 

INSPECTION MEN X MINUTES 

Check fo r security, damage, co rrosion and 
wear. 
Check cable tensions and a ttachments . 

I 

I 
FUNCTIONAL CHECKS MEN X MINUTES 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

Cable tension meter. 
B4 stand. 

Rigging Pins. 

SPECIAL TOOLS TO REMOVE OR S ERVICE 

REMARKS 

42 



' L 
CONFIDENTIAL 

SYSTEM 

FLYING CONTROLS 
M ECHANICAL 

I 
I 

I 

ARROW 1 SERVICE DAT A 
COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

E levator Cable Tension 
Regulator Quadrant 

REF. NO. 

15 

AVRO PART NO. MANUFACTURER MAN'F"R"S PART NO. AIRCRAFT EFFECTIVITY 

7-1552-165 

OVERHAUL LIFE: 

FUNCTION 

LOCATION 

ACCESS 

Pacific Scientific XR86-5001-50-00 

KNOWN- ESTIMATED- 1500 hours 

To compensate f or temperature changes and structural 
deflections affect ing the elevator cable s. 

Nose landing gear bay. 

Unobstructed in the nose land ing gear bay. 

REPLACEMENT PROCEDURE 

Secure the elevator cable tension regula tor quadrant 
to the torque tube by means of two threaded taper pins. 
Bolt the quadrant assembly support bracke t to the 
structure. 
Connect the push-pull rod from the elevato r control 
linkage t o the lever on the inboard end of the quadrant 
torque tube. 
Connect the e levator control cables to the quadrant. 
Re -r ig t he elevator controls. 

25201 

MEN X MINUTES 

MEN X MINUTES 

43 



CONFIDENTIAL 

44 

IN SPECTION 

FU N C T IONAL C H ECKS 

ARROW 1 S ERV ICE DATA 

Check for security, damage, corrosion and 
wear. 
Che ck cable tens ions and attachments. 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

Cable tension meter. 
B4 stand. 
Rigging Pins. 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

MEN X MINUTES 

MEN X MINUTES 

I 

• 



SYSTEM 

FLYING CONTROLS 
MECHANICAL 

ARROW 1 SERVICE DAT A 
COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

Rudder Cable Tension 
Regulator Quadrant 

CONFIDENTIAL 

REF. NO. 

15 

AVRO PART NO. 

7-1 552 -1 6 5 

MANUFACTURER 

Pac i fic Scientific 

MAN"F"R'S PART NO. AIRCRAFT EFFECTIVITY 

OVERHAUL LIFE: 

FUNCTION 

LOCATION 

ACCESS 

XR86 - 500 1- 50 -00 

KNOWN- ESTIMATED- 1500 hours 

T o compens ate f or temperature changes and structural 
deflections affecting the rudde r cables. 

Nose landing gear bay. 

Unobstructe d in t he nose landing gear bay. 

REPLACEMENT PROCEDURE 

Insert the rudder cable tension regul ator quadrant 
torque tube into the rudder pedestal bearing housing . 
Secure the torque tube to the rudder bar cross tube 
fittin g in t he cockpit by means of two threaded taper pins. 
Install and secure the nose wheel steering quadrant 
t o the torque tube. 
Connect the rudder cables to the quadrant. 
Re -r ig the rudder controls. 

25201 

MEN X MINUTES 

I 

MEN X MINUTES 

I 

45 



CONFIDENTIAL 

ARROW 1 SERVICE DATA 

UNCLASSIFIED 
INSPECTION MEN X MINUTES 

Check for security, damage, corrosion and 
wear. 
Check cable tensions and a tta chments. 

FUNCTIONAL CHECKS MEN X MINUTES 

I 

I 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

Cable tension meter. 
Cockpit access stand. 
B4 stand. 
Rigging pins. 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

46 



• 

ARROW 1 SERVICE DATA 
COMPONENT DATA SHEET 

SUB-SYSTEM I COMPONENT 

CONFIDENTIAL 

REF. NO. SYSTEM 

FLYING CONTROLS 
MECHANICAL I 

Ail eron Rear Fuselage 
Quadrant 

15 

A VRO PART NO. MANUFACTURER MAN'F'R'S PART NO. AIRCRAFT EFFECTIVITY 

7-1562-143 

OVERHAUL LIFE: 

FUNCTION 

LOCATION 

ACCESS 

Avro Aircraft Ltd. 

KNOWN- ESTIMATED- 1500 hours 

To relay the required control movement to the aileron 
a ctuators, 

Engine bay. 

Accessible through No, 3 service panel. 

REPLACEMENT PROCEDURE 

With the aileron rear fuselage quadrant secure in its 
housing, bolt the assembly to its attachment brackets 
on the inner wing bottom skin. 
Connect to the assembly the push-pull rods that lead 
to the aileron cable tension regulators in the wings. 
Conne et the aileron control cables in the £us elage 
t o the aileron rear fuselage quadrant. 
Re-rig the aileron controls . 

25201 

MEN X MINUTES 

I 

MEN X MINUTES 

47 



CONFIDENTIAL 

ARROW 1 SERVICE DATA 

INSPECTION MEN X MINUTES 

I 

Check for security, damage , corrosion and I wea r . 

I 

FUNCTIONAL CHECKS MEN X MINUTES 

I 
GROUND HANDLING AND GROUND TEST EQUIPMENT 

Cable tension meter. 
Rigg ing pins . 

S PECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

• 
48 



• 

CONFI D ENT IAL 

SYSTEM 

F L Y ING CONTROLS 
MECHANICA L 

I 

ARROW 1 SERVICE DAT A 
COMPONENT DATA SHEET 

SUB -SYSTEM C O MPO NEN T 

Elevator Rear Quadrant 

REF. NO. 

AVRO PART NO. I MANUFACTURER MAN"F'R"S PART NO. AIRC RA FT E FFECTIVITY 

7 - 1562 -1 63 I Avro Aircr a f t L td . 

O VERHAUL LIFE : KNOWN- E STIMATED- l 5U0 hours 

FUNCTI O N 

To r e l ay control movement to the e levator actuato r s . 

LOCATION 

Engine b a y. 

ACCESS 

Access ible thr ough No . 3 service panel. 

REPLACEMENT PROCEDURE 

With the e levator rea r quadrant secure in its housing, 
bolt the assembl y to its attachment brackets on the 
inner wing bot tom skin. 
Connec t the push - pull rods to the lever at each end 
of the t o r q u e shaft . 
Connect the e l evator c o ntrol c a bles to the eleva t o r 
rear quadr ant . 
Re- r ig the elevator control s . 

25201 

MEN X M INUTES 

MEN X MINUTES 

I 

I 

49 



CONFIDENTIAL 

ARROW 1 SERVICE DAT A 

INSPECTION MEN X MINUTES 

Check for security, damage, corrosion and 
wear. 

FUNCTIONAL CHECKS MEN X MINUTES 

GROUND HANDLIN G AND GROUND TEST EQUIPMENT 

Cabl e tension meter. 
Rigging pins. 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

• 
50 



SYSTEM 

FLYING CONTROLS 
MECHANICAL 

ARROW 1 SERVICE DATA 
COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

Aileron C able Tens ion 
Regulators in Wings 

CONFIDENTIAL 

REF. NO. 

15 

AVRO PART NO. MANUFACTURER MAN'F'R'S PART NO. AIRCRAFT EFFECTIVITY 

7-1562-207, 8 

OVERHAUL LIFE: 

FUNCTION 

LOCATION 

ACCESS 

P a cific Scientific R7 5 -9006-50-00 25201 

KNOWN- ESTIMATED- 1500 hours 

To compensate for temperature changes and s t ructural deflections 
affecting cable circuits in the wings. 

In the inner wing, adjacent to the elevator actu a tor. 

MEN X MINUTES 

Accessible through the elevator actuator compartment 
panel, on the top surface of the inner wing. I 

REPLACEMENT PROCEDURE MEN X MINUTES 

Bolt the a ileron cable tension regulator in its pos.ition 
between the upper and lower skins of the inner wing. 
Connec t the push-pull rod attached to the a ile ron rear 
quadrant assembly, to the lever on the lower end of the 
regulator torque s haft. 
Connect t he aileron control cables in the wings to the 
pulleys of the cable tension re gul ato rs. 
Re-rig the aileron controls. 

51 



CONFIDENTIAL 

INSPECTION 

ARROW 1 SERVICE DATA 

\ 

Check for security, damage, corr osion and 
wear. 
Check cable tensions. 

MEN X MINUTES 

I 
FUNCTIONAL CHECKS MEN x MINUTES 

52 

GROUND HANDLING AND GROUND TEST EQUIPMENT 
Cockpit access stand. 
Cable tension meter. 
B4 stand. 
W ing mats. 
Rigging pins. 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 



CONFIDENTIAL 

ARROW 1 SERVICE DAT A 
COMPONENT DATA .SHEET 

SUB-SYSTEM COMPONENT REF. NO. SYSTEM 

FLYI!'i'G CONTRCLS 
ME CHAJ--JICAL 

I 

I 

Aileron Fuselage Cables 
15 

AVRO PART N O 

7 - 15 50 -1 5, 1 o 

OVERHAUL LIFE : 

FUNCTION 

LOCATION 

ACCESS 

- Front 

MANUFACTURER MANFR"S PART NO. AIRCRAFT E::FFC-CTIVITY 

Avro Aircraft Ltd. 25201 

KNOWN- ESTIMATED- 1500 hours 

To convey cont rol column lateral movement to the 
ailer on rea r quadrant. 

F ront fuselage - Centre fuselage . 

In the nose landing gear well - unobstructed. 
Through the air conditioning panel (76 screws). 
Through the e le ctr,,nic equipment bay (33 camlocs). 
In the a r mament bay with the missile pack l owered. 

MEN X MINUTES 

I 

I 
REPLACEMENT PROCEDURE MEN X MINUT ES 

I 

Dr aw th e new cable s into position from rear to front . I 
Bolt the pulleys in position at stat ion 228. Od and 
station 280. 00. 
R efit t he cle vis pins to the pulley bracket at staticm 18 8 . 48. 
Fit the cab les to the aileron cable tension regulator 
quadr ant. Fit the cotter pins. I 
Fit the turnbuckles between t he ai leron fron t and rear 
cables. 
Tens i on tne ai l eron fuselage cables with the front and 
re a r quadr an ts pin -lucked neutral. 

I 

53 



CONFIDENTIAL 

54 

IN SPECTIO N 

F UNCTIONAL CHECKS 

ARROW 1 SERVICE DATA 

Examine the c ables fur fraying , pulled swaged 
ends , co rrosion and cur rect r outing. 
Check that the tur nbuckles are in safety and 
are correct l y locked. 
Examine the cable attachment to the aileron 
cable tension regulator quadrant in the nose 
l anding gear we ll . 

GROU ND HAND LI N G AN D GROU N D T EST EQ UIPM EN T 

B4 stand. 
Rigging p ins . 

C a ble te n s i on meter . 

S PEC IAL T OOLS T O REMOVE OR SERVICE 

REMARK S 

ME N X MINUT ES 

I 

I 
I 

MEN X M INUTES 

I 



ARROW 1 SERVICE DATA 
COMPONENT DATA SHEET 

CONFIDENTIAL 

SYSTEM 

FLYING CONTROLS 
MECHANICAL 

SUB-SYSTEM COMPONENT I 
Aileron Fuselage Cables 

REF. NO. 

15 

AVRO PART NO. 

L.H. 7-1562-391 
R.H. 7-1562-387 

OVERHAUL LIFE: 

FUNCTION 

LOCATION 

ACCESS 

- Rear I 
MANUFACTURER MAN'F'R'S PART NO. AIRCRAFT EF~ l::CTIVITY 

Avro Aircraft Ltd. 

KNOWN- ESTIMATED- 1500 hours 

To convey control column lateral movement to the 
aileron rear quadrant. 

Centre fuselage - Duct bay - Engine bay. 

In the armament bay with the missile pack lowered. 
Through the electrics bay access panel (62 camlocs). 
Through No. 1 service panel (47 camlocs, eight screws), 
and through No. 2 service panel ( 42 camlocs) with the 
front flying controls compensator and the utility hydraulic 
accumulator removed. 
Through No. 3 service panel (36 camlocs). 

25201 

MEN X MINUTES 

REPLACEMENT PROCEDURE MEN X MINUTES 

Draw the new cables into position from front to rear. 
Refit the guide pin to the pulley bracket at station 629. 00. 
Bolt the pulleys in position at station 485 and station 
512.00. 
Fit the cables to the aileron rear quadrant. Fit the 
cotter pins. 
Fit the turnbuckles between the aileron front and rear 
cables. 
Tension the aileron fuselage cables with the front and 
rear quadrants pin-locked neutra l. 



CONFIDENTIAL 

56 

INSPECTION 

FUNCTIONAL CHECKS 

ARROW 1 SERVICE DATA 

CLASSIFI D 
Examine the cables Ln fraying, pulle d swaged 
ends, c0rros ion and correct routing. 
Chee !, that the turnbuckles are in safety, and 
are correct l y l ocked. 
Examine the cable attachment to the aileron 
rear quadrant in the engine bay . 

GROUND HANDLING A ND GROUND TEST EQUIPMENT 

Cable tension meter. 
B4 stand. 
Rigging pins. 

SPECIAL T OOLS TO REM OVE OR SERVICE 

REMARKS 

MEN X MINUTES 

MEN X MINUTES 



• 

SYSTEM 

FLYING CONTROLS 
MECHANICAL 

UNCLASSIFIED 
ARROW 1 SERVICE DAT A 

COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

Aileron Wing C a bles 

CONFIDENTIAL 

I REF. NO. 

I 
15 

AVRO PART NO. MANUFACTURER MANFR'S PART NO. I AIRCRAFT EFFECTIVITY 

Front 7-1562-83 
Rear 7-1562-85 

OVERHAUL LIFE: 

FUNCTION 

LOCATION 

ACCESS 

Avro Aircraft Ltd. 

I 
KNOWN- ESTIMATED- 1500 hours 

To convey movement of the aileron rear quadrant 
to the aileron actuators. 

Inner wing trailing edge. 

Accessible for inspection through the following panels: 
1, Elevator jack access panels. 
2. Aileron jack access panels. 
3. Elevator bellcrank access panels. 
Accessible for removal of cables by removing the 
elevator control box skin. 

REPLACEMENT PROCEDURE 

Draw the inboard cables into position, and secure to 
the wing tension regulator quadrant. 
Draw the outboard cables into position, and secure to 
the actuator quadrant. 
Refit all pulley guard pins and fair leads. 
Fit the turnbuckles between the inboard a nd outboard 
cables. 
Tension the aileron wing cables with the wing tension 
regulators set in the neutral position a nd the actuator 
linkages central. 
Slide the cable shields into position and secure by 
means of one bolt to its outboard attachment bracket. 

25201 

MEN X MINUTES 

MEN X MIN UTES 

57 



C ONFIDENTIAL 

58 

IN SPECTIO N 

F UNCTIONAL CH ECKS 

ARROW 1 SERVIC E DATA 

Examine t he cables fur fraying , pullea swaged 
ends, co rr osion, and c o rrect r outing. 
Check that the t u r n b uckles are in safety, and 
are cor rect l y l ocked . 
Examine the cabl e attachment s ro the wing 
tens ion regul a t o r s and the actuator quadrants. 

G RO UND HANDLING AND G ROUND TES T EQU IPMENT 

B4 sta nd . 
C <J. b le tension me t er . 

SPECIAL TOO LS TO REM O VE O R S ERVICE 

REMARKS 

M E N X M INUTES 

MEN X MIN U TE S 

• 



SYSTE M 

F LYING CONT R O LS 
M ECHANICA L 

ARROW 1 SERVICE DATA 
COMPONENT DATA SHEET 

SUB-SYSTEM C OMPO N E N T 

E l evator Front Cabl es 

CONFIDENTIAL 

REF. NO. 

15 

AVRO PART NO 

U pper - 7 -1550 - 1 1 
L owe r - 7 - 1550 -1 2 

MANUFACTURER MA N "F"R'S PART NO. I AIRCRAFT EFFECTIVITY 

O V E RHAUL LIFE: 

FU N CTIO N 

LOCATION 

A C CES S 

REPLACEMENT 

I Avro Aircraf t L td j 
KNOWN- E STIMAT E D-· 1500 hours 

To convey control column fore - and - aft movement t '.) the 
elevato r rear quadrant. 

Front fuselage - Centre fuselage. 

ln the nose landing gear well - unobstructed. 
Through the air conditioning panel (7b screws). 
Through the e l ectronic equipment bay (33 camlocs). 
In the armament bay with the :nissil e pack l owered. 

PROC EDURE 

Dr aw the new cables into position from re ar to front. 
B o lt the pulleys in position at station 280. JO. 

R e f it t he c l evis p ins to the pulley bracke ts at station 
1 94. 00 and s t a t ion 228. 00. 
F it the cables t o the elevator tension regul a t or quadrant. 
Fit t h e c o tter pins. 
Fit the t urribuckles between the elevator front and 
rea r cables. 
Tension t he e l evat o r cabl es wit h t h e front and rear 
quadr ants pin -loc k ed in the mean posi t ion. 

25201 

MEN X MINUTES 

I 

MEN X MINUTES 

I 

59 



CONFIDENTIAL 

60 

INSPECTION 

FUNCTIONAL CHECKS 

ARROW 1 SERVICE DATA 

Examine the cables for fraying , pulled swaged 
ends , corrosion, and correct routing. 
Check that the turnbuckles a re in safety, and 
are co rrectly locked. 
Examine the cable attachments to the elevator 
tension re 6 ulator quadrant. 

G RO UND HANDLING AND GROUND TEST EQUIPMENT 

B4 stand. 
Rigging pins. 
Cable tension meter. 

SPECIAL TOOLS TO REM O VE OR SERVICE 

REMARKS 

MEN X MIN U TES 

MEN X MINUTES 



CONFIDENTIAL 

SYSTEM 

FLY ING CONTROLS 
MECHAN ICAL 

AVRO PART NO. 

Upper - 7-1 502 - 334 
Lower - 7 - 1562-335 

ARROW 1 SERVICE DAT A 
COMPONENT DATA SHEET 

I SUB - SYSTEM 

I 
MANUFACTURER 

Avro Aircraft L td. 

I 
COMPONENT 

I Elevator Re ar Cables 

I MAN"F"R"S PART NO. 

I 
OVERHAUL LIFE : KNOWN- ESTIMATED- 1 500 ho urs 

FUNCTION 

LOCATION 

To convey control colum n fo re -and- aft movement to the 
e levator re ar quadrant. 

Centre fuselage - D uct bay - Engine bay. 

REF. NO. 

15 

ACCESS MEN X MINUTES 

In the armament bay wi th the missile pcick lowered . 
Through the electrics bay a ccess panel (62 cam loc s ). I 
Through No . 1 service pane l (47 camlocs eight screws), I 
and t h r ough No. 2 service panel (42 cam l ocs ) with the 
front fly ing cont r o l s compensator and the utility hydraulic s 
accumul ator removed. 
Through No . 3 service pane l. , 

REPLACEMENT PROCEDURE M EN X MINUTES 

Draw the new cable s into position fron1 front to rear . 
R efi t the guide pin t o th e pulley bracke t at station 020 . 49. 
Bo l t the pulleys in position a t station 485 and station 512 . 
Fit the cabl e s to the elevato r r ea r quadrant. 
F i t t he cotter pins . 
F it the turnbuc k les between the e l evator front and 
re ar cabl es . 
Tension the e l evator cables with the front and rear 
quadr ant s p in- locked in the me an posit ion . 

I 

I 

6 1 



CONFIDENTIAL 

62 

INSPECTION 

FUNCTIONAL CHECKS 

ARROW 1 SERVICE DAT A 

Examine the cables for fraying, pulled swaged 
ends, corrosion and corre et routing of cables. 
Check that the turnbuckles are in safety, and 
are correctly locked. 
Examine the cable attachments to the elevator 
rear quadrant. 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

B4 stand. 
Rigging pins. 
Cable tension meter. 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

MEN X MINUTES 

MEN X MINUTES 

• 



• 

ARROW 1 SERVICE DATA 
COMPONENT DATA SHEET 

-· ...... SUB-SYSTEM COMPONENT 

CONFIDENTIAL 

• I 

REF. NO. SYSTEM 

FLYING CONT ROLS 
MECH AK ICAL Rudde r Front C a bles 1 5 

I 
AVRO PART NO. MANUFACTURER 

I 
I 

MAN'F'R'S PART NO. AIRCRAFT EFFECTIVITY 

L.H. - 7 -1 550-14 

R.H. - 7 - 1550 - 13 

OVERHAUL LIFE: 

FUNCTION 

LOCATION 

ACCESS 

I Avro Aircr a ft Ltd. 

KNOWN- ESTIMATED- 1 500 hours 

T o conve y movement of t he rudde r pedals to the 
rudde r rear quadrant. 

F ront fuselage - Centre fusel age . 

In the no s e ld.n ding gear well - Unobstructed. 
Through the air conditioning panel (7 6 screws ). 
T h rough the electronic equip ment bay (33 camlocs). 
In the a rmament bay with the missile p a ck lowered. 

REPLACEMENT PROCEDURE 

Draw the new cabl e into position f r )m rear to front. 
Bulc the pulleys in position a t stat ion 228. t.JO and 
sta tion 280 . 00 . 

Refit the clevis pins to the pulley bracket at station 188. 00 . 

F it the cabl es t o the rudder cabl e tens ion regulator 
quadrant. Fit the cotter pins . 
Fit the turnbuc1des between t he rudder front and rear 
cabl es . 
T ens ion t he rudder cab le s wi i. h t he rudder b ar pin -loc ked 
central , a nd t he rudde r rear quadrant set in its 
centra l position. 

2520 1 

I MEN X MINUTES 

I 

MEN X MINUTES 

l I 
o3 



CONFIDENTIAL 

64 

INSPECTION 

FUNCTIONAL CHECKS 

ARROW 1 SERVICE DATA 

Examine the cable s for fraying, pulled swag eel 
ends , corrosion and correct routing of cabl es. 
C heck that t he turnbuck les are in safety anc.i 
a re correc "ly locked. 
Examine t he cable attachments to t he e l evator 
re"-r quadrant. 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

B4 stand. 
Rigging pins. 
Cable tension mete r. 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

MEN X MINUTES 

I 
MEN X MINUTES 

• 



UNCLA&StRED 

SYSTEM 

FLYING CONTROLS 
MECHANICAL 

ARROW 1 SERVICE DATA 
COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

Rudder Centre Cables 

REF. NO. 

15 

AVRO PART NO. MANUFACTURER 

Avro Aircraft Ltd. 

MAN'FR'S PART NO. AIRCRAFT EFFECTIVITY 

L.H. - 7-1562-355 
R.H. - 7-1562-357 

OVERHAUL LIFE: 

FUNCTION 

LOCATION 

ACCESS 

KNOWN- ESTIMATED- 1500 hours 

To convey movement of the rudder pedals to the rudder 
rear quadrant. 

Centre fuselage - Duct bay. 

In the armament bay with the missile pack lowered. 
Through the electrics bay access panel (62 camlocs). 
Through the hydraulic bay access panel (52 camlocs), 
with the utility hydraulics compensator removed. 

REPLACEMENT PROCEDURE 

Draw the new cables in position from front to rear, 
Feed the rudder rear cables through the cable shields. 
Connect the rudder centre cables to the rudder rear 
cables. 
Clip the cable shields in position. 
Bolt the pulleys in position at station 485. 00 and 
station 507. 52. 
Fit the turnbuckles between the rudder front and 
centre cables. 
Tension the rudder cables with the rudder bar pin-locked 
central, and the rudder rear quadrant set in its 
central position. 

25201 

MEN X MINUTES 

I 
MEN X MINUTES 

65 



C 

66 

,· 
~NTIAl!i: .. J 

IN SPECTION 

FUNCTIONAL CHECKS 

D 
ARROW 1 SERVICE DATA 

Examine the Ccibles for fraying, µulleu swaged 
ends , corrosiun and correct r o uting of cabl es, 
Chee,, that Lhe turn buckles are in safety, and 
are co rr ect l y l ocked . 
Examine the cabl e attachments Lo the clc,·ator 
rea r q uadr ant. 

G RO U ND HAN D LING AND GROUND TEST EQUIPMENT 

B4 stand . 
Rigging pins . 
Cabl e tension mele r. 

SPECIA L T OOLS TO REM O VE OR SERVICE 

R EMARKS 

MEN X MINUTES 

MEN X MINUTES 

• 



SYSTEM 

FLYING CONTROLS 
MECHANICAL 

ARROW 1 SERVICE DAT A 
COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

Rudder Rear Cables 

REF. NO. 

15 

AVRO PART NO. MANUFACTURER MAN'F'R'S PART NO. AIRCRAFT EF,":CTIVITY 

L.H. - 7-1583-171 
R.H. - 7-1583-177 

OVERHAUL LIFE: 

FUNCTION 

LOCATION 

ACCESS 

Avro Aircraft Ltd . 

KNOWN- ESTIMATED- 1500 hours 

To conve y r udder pedal movement to the rudder rear 
quadrant, 

D uct bay - Ver tical stabilizer . 

Thr ough the h ydraulic bay access panel (52 camlocs) 
with the utility hydraulics compens a tor removed. 
Thr ough the hinge moment limiter access pane l on the 
L. H. side o f the vertical stabilizer (6 1 screws). 

REPLACEMENT PROCEDURE 

Draw the new cables int o position from the duct bay 
through the ve r t ic a l s tabil izer . 
F i t the cabl es to the rudder rear quadrant. 
Fit the cotter pins. 
Feed the rudder rear cables through the cable shields. 
Conne ct t h e r udder centre cables to the rudder rear 
cables. 
C l ip the cabl e shie lds in position. 
Tens ion the rudder cabl es with the r udder bar pin-locked 
central and the rudder rear quadrant set in i t s central 
posit ion . 

25201 

MEN X MINUTES 

I 
MEN X MINUTES 

I 
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INSPECTION 

FUNCTIONAL CHECKS 

ARROW 1 SERVICE DATA 

Exam ine the cables for fraying, p ulled s wag ed 
ends , corrosion and corre c t r outing of cabl e s. 
Check that t h e t u r nbuckles a r e in safe t y a nd 
are cor rec tly locked. 
E x amine t he cab le a t tachment s to t he e l evator 
r ear quadr ant . 

GRO UND HANDLING AND G RO UND TEST EQUIPMENT 

B4 stand. 
Rigging pins . 
Cabl e tens ion m eter. 

SPEC IAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

MEN X MINUTES 

MEN X MI N UTES 



SYSTEM 

ARROW 1 SERVICE DATA 
COMPONENT DATA SHEET 

SUB-SYSTEM C OMPONENT 

FLY ING CONTROLS 
MECHANICA L 

Belle r a nk Le ve rs -
Aileron Control Linkage 

I REF. NO. 

15 

AVRO PART NO. MA N UFAC TURER MAN'F'R 'S PART N O . AIRC RAFT EFr "'CTIVIT Y 

S ee R em a rks col umn Av r o Ai r craft Ltd . 252ul 

OVERHAUL LIFE : KNOWN- ESTIMATED- 50 hours initially 

FUNCTION 

LOCATION 

ACCESS 

To connec t th e aileron cont rol rod via links to the aileron . 

Oute r win g trailing edge . 

Accessible for lubrication through l ubrication a ccess 
h oles in the bottom skin o f the a ileron contr o l box. 
Accessibl e br remova l of levers only when the a i leron 
cont r o l box is removed from the wing. 

REPLACEMENT PROCEDU RE 

Fit the be llcrank levers to the control rod. 
Posit ion t h e contro l rod and l ever assemb ly to 
the contr o l box. Fit the pivot bolts. 
Bol t t he aileron control links to the be ll crank levers . 
Re f i t th e r ib ancho r nut p lates. 

ME N X MINUTES 

I 

I 
MEN X MINUTES 

I I 

b9 



CONFIDENTIAL 

ARROW 1 SERVICE DAT A 

INSPECTION MEN X MINUTES 

I 
FUNCTIONAL CHECKS MEN X MINUTES 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

B4 stand . 
Mob ile c r adl e . 

S PECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

Be llc rank lever part numbers are as follows : 

No. 1 - 7-1564-525, 6 
No. 2 - 7-1 564-533,4 
No . 3 - 7-1564 - 54 1 ,2 
No. 4 - 7-1564-547,8 
No. 5 - 7-1 564 - 555,6 
No. 6 - 7 -1564 -563 ,4 
No. 7 - 7-1564-571,2 

70 



SYSTEM 

FLYING CONTROLS 
M EC H AN ICAL 

ARROW 1 SERVICE DATA 
COMPONENT DATA SHEET 

S U B- SYSTEM 

I 

COMPONEN T 

Control Rod - Ail eron 
Contro l Linkag e 

CONFIDENTIAL 

I 
REF. NO. 

15 

I 
AVRO PART NO. MANUFACTURER MANFR ' S PART N O. I A IRCRAFT EFr '::CTIVITY 

7-1564-2 5 7 Avr o A i rcr a ft L td . I 25201 

OVERHAUL LIFE : 

FUNCTION 

LOCATION 

ACCESS 

KNOWN- E STIMATED- l 50J hours 

To conne c t t he a ileron be llcrank leve r s and synchronize 
t heir movement s. 

O u te r w ing trailing edge. 

Accessib le only when the a ileron control box is 
remove d fr om the out er wing. 

REPLACEMENT PROCEDURE 

T h e repl acement procedure is the s ame a s for the 
a ileron b e llcrank levers. See page b9 . 

MEN X MINUTES 

I 
MEN X MINUTES 

I 
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CONFIDENTIAL 

ARROW 1 SERVICE DAT A 

INSPECTION MEN X MINUTES 

FUNCTIONAL CHECKS MEN X MINUTES 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

B4 stand. 
M obile cradle. 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 
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CONFIDENTIAL 

SYSTEM 

FLYING CONTROLS 
MECHANICAL 

ARROW 1 SERVICE DAHNCLJISSIFIED 
COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

Link - Aileron Control 
Linkage 

REF. NO. 

15 

AVRO PART NO. 

7-1564-531,-537,-545 
-533,-561,-567,-573 

MANUFACTURER 

Avro Aircraft Ltd. 

MAN"F'R'S PART NO. AIRCRAFT EFFECTIVITY 

25201 

OVERHAUL LIFE: KNOWN- ESTIMATED- 50 hours initially 

FUNCTION 

To connect the bellcrank levers to the aileron. 

LOCATION 

Outer wing trailing edge. 

ACCESS 

Unobstructed when the aileron is raised. 

REPLACEMENT PROCEDURE 

With the aileron in the fully 'up' position, remove and 
replace the links one at a time, adjusting the eccentric 
bearing with notched flange to obtain alignment. 
Bolt and lock in position. 
Refit the link fairings. 
Check that the neutral position of the aileron 
corresponds to the centre position of the actuator 
linkage. 

MEN X MINUTES 

MEN X MINUTES 
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CONFIDENTIAL 

ARROW 1 SERVICE DAT A 

INSPECTION MEN X MINUTES 

FUNCTIONAL CHECKS MEN X MINUTES 

GROUND HA N DLING AND GROUND TEST EQUIPMENT 

B4 sta nd. 
Hydraulic test machine trai ler. 

SPECIAL T OOLS T O REMOVE OR SERVICE 

REMARKS 

• 
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CONFIDENTIAL 

SYSTEM 

FLYING CONTROLS 
MECHANICA L 

ARROW 1 SERVICE DAT A 
COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

Bel lcrank Levers -
Elevator Cont rol Linkage 

REF. NO. 

15 

AVRO PART NO. MANUFACTURER MAN'F'R'S PART NO. AIRCRAFT EFFECTIVITY 

Standard- 7-1 562 -603, 4 
Master - 7-15 6 2-605 , 6 

Av ro Aircraft Ltd. 25201 

OVERHAUL LIFE : KNOWN- ESTIMATED- 50 hours initially 

FUNCTION 

To connect t he e l evator control rod via links to the elevator. 

LOCATION 

ACCESS 

Inner wing tr ailing edge . 

Accessible with the e l evator contro l box lower skin 
removed - 500 scre ws (appr ox .). 

REPLACEMENT PROCEDURE 

P os ition each bellcrank lever to its pivot f itting. 
Fit the pivot bolt. 
Bolt the be llcrank levers to the contro l rod. 
Bolt the elevator actuato r rod end to the master 
be llcrank lever . 
Bolt the links t o the be llc r ank levers. 

I MEN X MINUTES 

I 
MEN X MINUTES 
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CONFIDENTIAL 

INSPECTION MEN X MINUTES 

I 
I 

I 

FUNCTIONAL CHECKS MEN X MINUTES 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

B4 s tand. 
Hydr auli c test m achine tr a iler. 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 
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CONFIDENTIAL 

SYSTEM 

FLYING CONTROLS 
MECHANICAL 

ARROW 1 SERVICE DATA 
COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

' Control Rod - Elevator 
Control L inkage 

R EF. NO. 

15 

AVRO PART NO. MANUFACTURER 

i 

MAN'F'R"S PART NO. 
1 

AIRCRA FT C:FrECTIVITY 

7-1 562 -14 

OVERHAUL LIFE : 

FUNCTION 

LOCATION 

ACCESS 

I Avro Aircraft Ltd. 

KNOWN- ESTIMATED- 1500 hours 

To connect the e levato r bellcrank levers and synchronize 
their movement. 

Inner wing trailing edge . 

Accessible f o r inspecti-.in through ,wo access panels -
25 screws and 11 screws respectively . 
Accessible for remova l only w hen the elevator 
contr ol box is removed from the inner w ing. 

REPLACEMENT PROCEDURE 

Slide the control rod into position from outboard 
to inboard. 
Fit the bellc rank levers. See page 7 5. 

25201 

MEN X MIN UTES 

I 

MEN X MINUTES 

I 
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CONFIDENTIAL 

78 

ARROW 1 SERVICE DAT A 

INSPECTION 

C heck fo r cracks, corrosion, damag e and wear . 

FUNCTIONAL CHECKS 

GRO UND HANDLING AND GROUND TEST EQUIPMENT 

B4 stand . 
BS stand . 
Hydra ulic tes t machine trailer. 

SPECI AL TOOLS TO REM OV E OR S ERVICE 

REMARKS 

MEN X MINUTES 

MEN X MI N UTES 



CONFIDENTIAL 

SYSTEM 

FLYING CONT R OLS 
MEC H ANICAL 

ARROW 1 SERVICE DATA 
COMPONENT DATA SHEET 

S UB-SY S TEM I 
I 

C OMPO N ENT 

Lin k - Elevator Contr :,l 
Linkage 

RE F. NO 

15 

AVRO PART NO. MANUFACTURER 

7 -1 562 - 6 17 Av ro Aircraft Ltd . 

I MAN"F" R 'S PART NO. I AIRCRA FT EFFC:CTI VITY 

25201 
I i 

OVERHAUL LIFE: KNOWN- ESTIMATED- 50 hours initially 

FUNC TION 

To connect the elevator l:: e llcr ank levers t.> the elevator . 

LOCATION 

Inne r win6 t ra iling edge. 

I 
ACCESS I MEN X M INUTES 

Acc essib l e with the e l evator control box l owe r skin 
r emoved - Si.JO screws (a pprux. ) . 

REPL A C EM ENT PROC EDURE 

With the e levator in tue fully 'up' position , remove 
and r epla ce the links one dt a time, adjusting the 
eccentric bear111g w ith notched fla nge to obtain 
a lignment. 
B o l t a ncl lock in position . 
Check that t he elevator mean position correspu nds 
with the ce ntr e position of the actuator link age . 

I I 

MEN X MINUTES 

I 

I 
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CONFIDENTIAL 
' 

• • ' • : ,. ◄: I~\ • ' • I 

'~ l • •• 

ARROW 1 SERVICE DATA 

INSPECTION MEN X MINUTES 

FUNCTIONAL CHECKS MEN X MIN U TES 

I 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

E 4 s t and. 
Hydraulic test machine trai l er . 

SPECIAL TOOLS TO REMOVE OR S ERVICE 

REMARKS 
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ARROW 1 SERVICE DAT A 
COMPONENT DATA SHEET 

CONFIDENTIAL 

UNCLASSiFIE 

SYSTEM 

FLYING CONTROLS 
MECHANICAL 

SUB-SYSTEM COMPONENT 

Bellcrank Levers - Rudde 1 
Control Linkage 

REF. NO. 

15 

AVRO PART NO. MANUFACTURER 
7-1583-221 7-1583-223 
7-1583-225 7-1583-227 Avro Aircraft Ltd. 
7-1583-229 

MAN'F'R'S PART NO. AIRCRAFT EFFECTIVITY 

2520 1 

OVERHAUL LIFE : KNOWN- ESTIMATED- 50 hour s in itially 

FUNCTION 

LOCATION 

ACCESS 

To connect the rudder c ontrol rod via links to the rudde r. 

Vertical stabilizer trailing edge. 

Accessible only when the rudder control box is 
removed from the vertical stabilizer. 

REPLACEMENT PROCEDURE 

MEN X MINUT ES 

MEN X MINUTES 
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82 

INSPECTION 

FUNCTIONAL CHECKS 

GROUND HANDLING AND GROUND TEST EQUIPMENT 
B4 stand. 
BS stand. 
Aerostand. 
Control box support sling . 
Hydraulic test machine trailer. 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

MEN X MINUTES 

MEN X MINUTES 

I 



CONFIDENTIAL 

SYSTEM 

FLY ING CONTRO LS 
MECHAN ICA L 

I 

ARROW 1 SERVICE DAT A 
COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

Control Rods - Rudder 
Control Linkage 

REF. NO. 

15 

AVRO PART NO. MANUFACTURER MAN 'F'R 'S PART NO. I AIRCRAFT EFF""'::CTI V ITY 

7 -1 583 -27 5 , 6 ,7,8 

OVERHAUL LIFE : 

FUNCTION 

LOCATION 

ACCESS 

Avro Aircraft Ltd. I 
KNOWN- ESTIMATED- 1500 hours 

To c onnect the rudder bellcrank leve rs and synchronize 
thei r movements. 

Vertical stabilizer trailing edge. 

L im ited accessibility for inspection through access 
holes. 
Accessible for removal only when the rudder control 
box is removed from the ve rtical stabilizer. 

REPLACEMENT PROCEDURE 

25201 

I MEN X MINUTES 

MEN X MINUTES 
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CONFIDENTIAL 

- ----
ARROW 1 SERVICE DATA 

INSPECTION MEN X MINUTES 

FUNCTIONAL CHECKS MEN X MINUTES 

GROUND HANDLING AND GROUND TEST EQUIPMENT 
B4 stand. 
B5 stand. 
Aerostand. 
Control box support sling. 
Hydraulic test m achine trailer. 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 
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CONFIDENTIAL 

SYSTEM 

FLYING CONTROLS 
MECHANICAL 

ARROW 1 SERVICE DAT A 
COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

Link - Rudder Control 
Linkage 

I REF. NO. 

15 
I 

AVRO PART NO. 
7-1583-257 {Links 1, 

MANUFACTURER MAN'F'R'S PART NO. AIRCRAFT EFFlcCTIVITY 

2, 4, 5) 
7-1583-255 /Link 3 \ 

Avro Aircraft Ltd. 25201 

OVERHAUL LIFE: KNOWN- ESTIMATED- 50 hours initially 

FUNCTION 

To connect the rudder bellcrank levers to the rudder. 

LOCATION 

Vertical stabilizer trailing edge. 

ACCESS 

Unobstructed with the rudder hard over to the right. 

REPLACEMENT PROCEDURE 

With the rudder held hard over to the right, bolt the 
link t o the bellcrank lever and to the rudder control 
hinge bracket. 

MEN X MINUTES 

MEN X MINUTES 
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CONFIDENTIAL 

ARROW 1 SERVICE DAT A 

INSPECTION MEN X MINUTES 

FUNCTIONAL CHECKS MEN X MINUTES 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

B4 stand . 
B5 sta nd. 
Hydraulic test machine trailer. 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 
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SYSTEM 

FLY ING CONTROLS 
MECHAN ICAL 

ARROW 1 SERVICE DAT A 
COMPONENT DATA SHEET 

SUB - SYSTEM 

I 

I 

COMPONENT 

Bear ings - F l ying 
Control Linkages 

CONFIDENT IAL 

REF. NO. 

15 

AVRO PART NO. MANUFACTURER MANFR ' S PART NO. AIRCRAFT E F F ECTIVITY 

7- 1500-21 Shafe r 25201 

OVERHAUL LIFE : KNOWN- ESTIMATED - 50 hours initially 

FUNCTION 

LOCATION 

ACCESS 

T o p rov ide sm ooth l ow fr i ction movement o f the linkages 
between the a ctuators and the contr o l surfaces . 

In the e lev ato r, a ile r on and r udder l inkages . 

Accessible fo r lubricati on with the contr ol box 
a cc ess pan e l s and p lug s r emoved. 

REPLAC EMENT PROCEDURE 

The bea r ings are a shrink fit and must not be removed 
and r epl aced. Compl ete r epl acement of the relevant 
be llcrank leve r s and/ or the links must be carried out 
if bea r ings are faulty . 

MEN X MINUTES 

MEN X MINUTES 

I 
I 
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CONFIDENTIAL 

ARROW 1 SERVICE DAT A 

88 

INSPECTION 

FUNCTIONAL CHECKS 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

M ob il e c r adle s and s lings . 
B4 stand. 
B5 stand . 
Ae r ostand. 

SPECIAL TOOLS TO REMOVE O R SERVICE 

REMARKS 

MEN X MINUTES 

MEN X MINUTES 

Hydraulic tes t machine trail er. 
Electrical ground power unit. 


