Contents

FOREWORD......... cooevieiieeee,
How to use this bookK....................
JAA exam questions & time limits

01 SENSORS AND INSTRUMENTS
01-01 Pressure Gauge.........ccce....... e e
01-02 Temperature Sensing
01-03 FUEI GAUQE.....coiieieeiiee et e e
01-04 Fuel Flowmeters.........cccccccveeiieennne e
01-05 TaCchOmMeter......ccuevvviviecee et e
01-06 Thrust Measurement............cccccvvvieeeeeee e e eesecenens
01-07 ENgine TOrqUEMIELEN .....cccvvivieiee ceiiieeeeiniieee e
01-08 Synchroscope
01-09 Engine Vibration Monitoring....... «cccccceevvveieenne

02 MEASURMENT OF AIR DATA PARAMETERS

02-01 Pressure Measurement...........oooecvvveieeeeeeeeeeeeeeens

02-02 Temperature Measurement............ccccvvveeeeeeeeeennn.

02-03 Angle of AttackMeasurement...............c..cc.c........ .23
Altimeter .23

02-05 Vertical Speed Indicator (VSI) .29

02-06 Airspeed Indicator (AS1).......cccceeevcvieeeiiiieieees e 31

02-07 Machmeter........ccccoviiiiiiiee e e .41

02-08 Air Data COMPULET.......cccccciiieeiit ceviieeeeiiieees eeeas 51

03 MAGNETISM - DIRECT READING COMPASS AND FLUXVALVE

03-01 Earth's Magnetic Field..................... 53
03-02 Aircraft Magnetic Field................ ; 53
03-03 Direct Reading Magnetic Compass 55
03-04 FluxValVe.......ccccccer eeecier covvrveirnreinns 61

04 GYROSCOPIC INSTRUMENTS

04-01 Gyroscope: Basic Principles.....— 63
04-02 Rate of Turn and Slip IndicatorTTurn Co-ordinator.......... 67
04-03 Attitude Indicator (Artificial Horizon)........c..coceeeeeeeenenne. 71
04-04 Directional Gyroscope............. S - 74
04-05 Remote Reading Compass SyStems...........ccceceeeeuven caneee. 79

05 INERTIAL NAVIGATION AND REFRENCE SYSTEMS (INS AND IRS)
05-01 INS: Inertial Navigation Systems (Stabilised Inertial Platform) ........................ 81
05-02 IRS: Inertial Reference Systems (Strapped-doWn).........cccceeevivieeeiiiieeeesiineennn 91

06 AEROPLANE: AUTOMATIC FLIGHT CONTROL SYSTEMS

06-01 General: DefinitioNs anNd CONIFOI LOOPS. ... ..uuiiiiiiiiieeiiiiis ettt ettt es = e esatbeeeassabbee e s e sssbeeeaesnte sesssbeeeeesnreeeas 101
06-02 Autopilot System: Design and OPEIratiON........c.iiiiiiii it oottt s e s rae e e e st e e s s raae e s anbaeaeeasteee seaeen bers 102
06-03 Flight Director: Design and Operation 111
06-04 Aeroplane: Flight Mode ANNUNCIALION (FIMA).......iuiiii ittt st s s e e s sbbe e e s sabbee e e s s ssbeeeaesnsreeeeean 118
06-05 Autoland: Design and Operation 118

07 HELICOPTER: AUTOMATIC FLIGHT CONTROL SYSTEMS
07-01 General Principles .......... tat tt atattttata -tereeeet 123




07-02 Componenti -Operation......... coccccvees v,
07-03 Stability Augmentation System (SAS)........ .
07-04 Autopilot - Automatic Stability Equipment..

123
124
125

08 TRIMS - YAW DAMPER - FLIGHT ENVELOPE PROTECTION

.127

08-01 Trim Systems: Design and Operation -
08-02 Yaw Damper: Designand Operation........ ........

..129
..130

08-03 Flight Envelope Protection (FEPJ............. »...

09 AUTOTHROTTLE - AUTOMATIC THRUST CONTROL SYSTEM
09a Purpose, Design Characteristics and Components of AT Systems.......... 133
09b Operation and AT Modes (including theirannunciation)....................... 134

10 COMMUNICATION SYSTEMS

10-01 Voice Communication, Datalink Transmission.
10-02 Future Air Navigation Systems (FANS)-----------

11 FLIGHT MANAGAMENT SYSTEMS (FMS)

11*01 Design mw U —

11-02 Navigation Database, Aircraft Database......
11-03 Operations, Limitations..
11-04Man Machine Interface (CDU).._.......... e

12 ALERTING SYSTEMS, PROXIMITY SYSTEMS

12*01 General

12-02 Flight Warning Systems.—».-----------------------
12-03 Stall Warning Systems (SWS)..........ccovvvveeenn. .

12-04 Stall Protection...»..............

12-05 Overspeed Warning................... e
12-06 Take-off Warning..........ccccovcvveeeiiiiinees e e .
12-07 Altitude AlertSystem............ccceeeeeneee. »»,-mmmmn
12-08 Radio-altimeter............ccccoevveeeenne D eees e =
12-09 Ground Proximity Warning Systems (GPWS)
12-10 ACAS/TCAS Principlesand Operations..............
12-11 Rotor/Engine Overspeed Alert System........... -

.. 137
141

157

13 INTEGRATED INSTRUMENTS ELECTRONIC DISPLAYS

13-01 Design, Operation.......cccuveeeiiiiieeesiniineesssiiieeenns

13-02 Intentionally left blank
13-03 Electronic Flight Instrument Systems (EFIS)

13-04 Engine Parameters, CrewWarnings, Aircraft Systems, Procedure and Mission Display Systems 187

14 MAINTENANCE, MONITORING AND RECORDING SYSTEMS

14-01 Cockpit Voice Recorder (CVR).......ccccees vevvveeeniinnnne »
14-02 Flight Data Recorders (FDR).........ccccceees vevvreennnee

15 DIGITAL CIRCUITS AND COMPUTERS

...... DS S TS SRS St SRR 189

15-01 Digital Circuits and Computers: General, Definitionsand Design............... D e ette e eee e -».... 193
15-02 Software: General, Definitionsand Certification Specifications:--------- -=-m-m e e »»» 194

PICTURE SUPPLEMENTS QUESTIONS

PICTURE SUPPLEMENTS EXPLANATIONS.....

195

»201



