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Lock On: Flaming Cliffs 2  is the next evolution of the Flaming Cliffs series.  Flaming Cliffs 2 
updates both the Lock On and Flaming Cliffs to include many new features. Some of these new 
features include: 

¶ Runs under DirectX 9C 

¶ Improved Mission Editor with trigger system 

¶ New terrain area to include much of Georgia. This will be same map as used in DCS: Blacks 
Shark. As such the Crimea has been replaced with the addition of Georgia. 

¶ More detailed terrain to include more ground objects, larger forests, and higher resolution 
elevation data 

¶ Improved clouds 

¶ High resolution airfield textures 

¶ Improved multiplayer system with embedded game browser  

¶ More robust online cheating prevention 

¶ New and improved menu system 

¶ Numerous new, highly detailed ground units including infantry  

¶ Improved flight performance for player -controlled aircraft  

¶ Improved flight models for all artificial intelligence (AI) controlled aircraft  

¶ New, more realistic G-tolerance modeling 

¶ Limited 6 DOF cockpits that move up, down and sideways according to maneuvering 

¶ New and highly-detailed Su-25 model 

¶ Advanced ballistics are implemented for all flyable aircraft, including ricochets of AP rounds 

¶ F-15C locked target IFF indication 

¶ More realistic ranges, seeker guidance and fuzes for air-to-air missiles 

¶ More realistic electronic countermeasure operation and performance 

¶ New and improved sound engine 

¶ New radio message voice-overs 

In addition to these new features, Flaming Cliffs 2 will also be online compatible with DCS: Black 
Shark. This will allow both Black Shark and Flaming Cliffs 2 pilots to flight alongside each other or 
against each other in a common battlefield environment.  

The rationale behind the release of Flaming Cliffs 2 is most deeply rooted in providing our customers 
an updated and greatly improved combat environment to enjoy the Lock On and Flaming Cliffs 
aircraft.  

The selection of improvements was largely based on player feedback and our desires to make the 
game online compatible with DCS: Black Shark. 
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Flaming Cliffs 2 was designed to continue the Flaming Cliffs series as what we term a "mid-fidelity" 
flight simulation. For high -fidelity flight simulation, we have developed the Digital Combat Simulator  

(DCS) series. 

 

We hope you enjoy Flaming Cliffs 2, 

The Eagle Dynamics Development Team 

 

General discussion forum in English: http://www.forums.eagle.ru  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ISBN 978-0-9561836-1-3 

http://www.forums.eagle.ru/


[LOCKON: FLAMING CLIFFS 2] LOCKON 

 

Eagle Dynamics  v 

 

Table of Contents 

AIRCRAFT INTRODUCTION .......................................................................................... 2 

SU-27 FLANKER B ............................................................................................................... 2 

SU-33 FLANKER D ............................................................................................................... 3 

MIG-29A FULCRUM A & ˸ IG-2ф  ˿FULCRUM C ..................................................................... 4 

F-15C ............................................................................................................................... 5 

SU-25 FROGFOOT ............................................................................................................... 6 

SU-нр́ FROGFOOT ............................................................................................................. 7 

A-10A .............................................................................................................................. 8 

GAME AVIONICS MODE ............................................................................................ 11 

NAVIGATION MODE ........................................................................................................... 13 

AIR TO AIR MODE ............................................................................................................. 14 

AIR TO GROUND MODE ...................................................................................................... 15 

COCKPIT INSTRUMENTS FOR RUSSIAN AIRCRAFTS .................................................... 17 

SU-27 AND SU-33 COCKPIT INSTRUMENTS ............................................................................ 18 
Airspeed and Mach Indicator ................................................................................................................... 19 
Pressure Altimeter ................................................................................................................................... 19 
Radar Altimeter ........................................................................................................................................ 20 
Mechanical Devices Indicator .................................................................................................................. 20 
AoA Indicator and Accelerometer ............................................................................................................ 21 
(ADI) ......................................................................................................................................................... 21 
Horizontal Situation Indicator (HSI) .......................................................................................................... 22 
Vertical Velocity Indicator ........................................................................................................................ 22 
Aircraft Clock ............................................................................................................................................ 23 
Tachometer .............................................................................................................................................. 23 
Fuel Quantity Indicator ............................................................................................................................ 24 
Interstage Turbine Temperature Indicators ............................................................................................. 24 
Head Down Display (HDD) ........................................................................................................................ 25 
Radar Warning System (RWS) .................................................................................................................. 25 
PPD-SP Panel ............................................................................................................................................ 26 

MIG-29 COCKPIT INSTRUMENTS .......................................................................................... 27 

SU-27, SU-33, MIG-29  HUD AND HDD OPERATIONAL MODES .............................................. 29 
Basic HUD symbols ................................................................................................................................... 29 



LOCKON [LOCKON: FLAMING CLIFFS 2] 

 

vi  

 

Navigation Mode ...................................................................................................................................... 31 
Beyond Visual Range Combat Modes (BVR) .............................................................................................. 32 
Digital Datalink .......................................................................................................................................... 38 
Work in Complicated Countermeasures Conditions ................................................................................. 39 
Vertical Scanning (VS) - Close Combat Mode ............................................................................................ 40 
˻˽ ́ς ˿ ́˾˻ˣ (BORE) Close Combat Mode ............................................................................................... 41 
̊˶˩ ˸(HELMET) - Close Combat Mode ................................................................................................... 42 
̅ 0͙ (Fi0) ς Longitudinal Aiming Close Combat Mode .............................................................................. 43 
Air-to-Ground Mode ................................................................................................................................. 46 
Reticle ....................................................................................................................................................... 47 

SU-25 COCKPIT INSTRUMENTS ............................................................................................ 48 
IAS ς TAS Indicator .................................................................................................................................... 49 
Configuration Indicator ............................................................................................................................. 50 
AOA Indicator and Accelerometer ............................................................................................................ 50 
Attitude Director Indicator (ADI) ............................................................................................................... 50 
Horizontal Situation Indicator (HSI) .......................................................................................................... 51 
Vertical Velocity Indicator ......................................................................................................................... 51 
Radar Altimeter ......................................................................................................................................... 52 
Tachometer ............................................................................................................................................... 52 
Fuel Quantity Indicator ............................................................................................................................. 53 
Jet Engine Turbine Temperature Indicators .............................................................................................. 53 
SPO-15 "Beryoza" Radar Warning Receiver .............................................................................................. 54 
Weapon Status Panel ................................................................................................................................ 54 
Short-Range Navigation Panel .................................................................................................................. 55 

ASP-17 GUNSIGHT ........................................................................................................... 55 

SU-25T COCKPIT INSTRUMENTS ........................................................................................... 57 
Weapon System Control Panel.................................................................................................................. 58 
Autopilot (ACS) Panel ................................................................................................................................ 59 

OPERATIONAL MODES OF THE SU-нр́ HUD AND TV INDICATORS ............................................. 63 
Basic HUD Symbology ............................................................................................................................... 63 
Navigation Mode ...................................................................................................................................... 64 
̅ 0͙ (Fi0) - Longitudinal Aiming Close Air Combat Mode .......................................................................... 65 
"Air-to-Surface" Weapon Mode ................................................................................................................ 66 
Precision Strike ......................................................................................................................................... 70 
Fixed Reticle Sight ..................................................................................................................................... 76 

COCKPIT INSTRUMENTS FOR U.S. AIRCRAFT .............................................................. 79 

F-15C COCKPIT INSTRUMENTS ............................................................................................ 79 
Vertical Situation Display (VSD) ................................................................................................................ 80 
TEWS Display Unit ..................................................................................................................................... 81 
Multi-Purpose Color Display (MPCD) Weapon Control Panel ................................................................... 82 
Indicated Air Speed (IAS) and Mach Meter ............................................................................................... 83 
Angle-of-Attack (AoA) Indicator ................................................................................................................ 84 
Accelerometer .......................................................................................................................................... 84 
Attitude Director Indicator (ADI) ............................................................................................................... 84 



[LOCKON: FLAMING CLIFFS 2] LOCKON 

 

Eagle Dynamics  vii 

 

Horizontal Situation Indicator (HSI) .......................................................................................................... 85 
Altimeter .................................................................................................................................................. 86 
Vertical Velocity Indicator (VVI) ............................................................................................................... 86 
Tachometer .............................................................................................................................................. 86 
Fan Turbine Inlet Temperature Indicators ............................................................................................... 87 
Engine Fuel Flow Indicators ..................................................................................................................... 87 
Engine Exhaust Nozzle Position Indicator ................................................................................................. 88 
Fuel Quantity Indicator ............................................................................................................................ 88 
Cabin Pressure Altimeter ......................................................................................................................... 89 

F-15C HUD OPERATING MODES ......................................................................................... 90 
Basic F-15C HUD Symbols ......................................................................................................................... 90 
Navigation Mode ...................................................................................................................................... 91 
Gunnery Modes ....................................................................................................................................... 92 
AIM-9M Sidewinder "Air-to-Air" Short Range Missile (SRM) Modes ........................................................ 94 
Radar-Slaved Mode .................................................................................................................................. 96 
AIM-7M Sparrow "Air-to-Air" Medium Range Missile (MRM) Modes ...................................................... 98 
AIM-120 AMRAAM "Air-to-Air" Medium Range Missile (MRM) Modes ................................................. 100 
Auto ACQuisition (AACQ) Radar Modes ................................................................................................. 103 

AN/APG-63 RADAR MODES, VSD .................................................................................... 105 
Long Range Search (LRS) Mode .............................................................................................................. 105 
Single Target Track (STT) Mode .............................................................................................................. 106 
Track While Scan (TWS) Mode ............................................................................................................... 107 
Home On Jam (HOJ) Mode ..................................................................................................................... 108 
Vertical Scan (VS) AACQ Mode ............................................................................................................... 109 
Bore Sight (BORE) AACQ Mode .............................................................................................................. 110 
AUTO GUNS (GUN) AACQ Mode ............................................................................................................ 110 
FLOOD Mode .......................................................................................................................................... 111 

A-10A COCKPIT INSTRUMENTS .......................................................................................... 112 
TV Monitor (TVM) .................................................................................................................................. 114 
Radar Warning Receiver (RWR) .............................................................................................................. 115 
Airspeed Indicator .................................................................................................................................. 115 
Angle-of-Attack (AoA) Indicator ............................................................................................................. 116 
Angle-of-attack (AoA) Indexer ................................................................................................................ 116 
Attitude Director Indicator (ADI) ............................................................................................................ 116 
Horizontal Situation Indicator (HSI) ........................................................................................................ 117 
Altimeter ................................................................................................................................................ 118 
Vertical Velocity Indicator (VVI) ............................................................................................................. 118 
Accelerometer ....................................................................................................................................... 118 
Interstage Turbine Temperature Indicator ............................................................................................. 119 
Engine Core Speed Indicator .................................................................................................................. 119 
Oil Pressure Indicator ............................................................................................................................. 120 
Fan Speed Indicator ............................................................................................................................... 120 
Fuel Flow Indicator ................................................................................................................................. 121 
Flap Position Indicator ........................................................................................................................... 121 
Airbrake Position Indicator..................................................................................................................... 122 
Indicator ................................................................................................................................................. 122 



LOCKON [LOCKON: FLAMING CLIFFS 2] 

 

viii  

 

Armament Control Panel (ACP) ............................................................................................................... 123 

A-10A HUD AND TV MONITOR OPERATING MODES ............................................................. 125 
Basic HUD Symbology ............................................................................................................................. 125 
Navigation (NAV) Mode .......................................................................................................................... 126 
Instrumental Landing System (ILS) Mode ................................................................................................ 127 
Internal Gun and Unguided Rocket (RKT) Delivery Mode ....................................................................... 127 
Unguided Bomb Delivery Modes ............................................................................................................ 128 
Air-to-Air Weapons Delivery Mode ......................................................................................................... 130 
The AGM-65 Guided Missiles Delivery Mode .......................................................................................... 131 

TARGETING SYSTEMS .............................................................................................. 136 

RADAR .......................................................................................................................... 137 

INFRARED SEARCH AND TRACK (IRST), ELECTRO-OPTICAL TARGETING SYSTEMS (EOS)................. 142 

LASER RANGEFINDER/TARGET DESIGNATOR SYSTEM .............................................................. 144 

OPTICAL-TELEVISION TARGETING SYSTEM ............................................................................ 145 

AIR-TO-AIR MISSILES ............................................................................................... 147 

MISSILES OPERATED BY THE RUSSIAN AIR FORCE ................................................................... 149 
Long Range Missiles ................................................................................................................................ 149 
Medium Range Missiles .......................................................................................................................... 151 
Short Range Missiles ............................................................................................................................... 159 

MISSILES IN NATO SERVICE .............................................................................................. 166 
Medium Range Missiles .......................................................................................................................... 166 
Close Combat Missiles ............................................................................................................................ 170 

AIR-TO-SURFACE WEAPONS .................................................................................... 174 

RUSSIAN AIR FORCE AIR-TO-SURFACE WEAPONS .................................................................. 175 
Air-to-Surface Missiles ............................................................................................................................ 175 
Tactical Missiles ...................................................................................................................................... 175 
Antiradiation Missiles ............................................................................................................................. 180 
SEAD Notes for Mission Designers .......................................................................................................... 182 
Anti-Ship Missiles .................................................................................................................................... 184 
Bombs ..................................................................................................................................................... 187 
Free-fall Bombs ....................................................................................................................................... 187 
Guided Bombs ......................................................................................................................................... 191 
Unguided Aerial Rockets ......................................................................................................................... 192 
Gun Pods ................................................................................................................................................. 196 

NATO AIR-TO-SURFACE WEAPONS .................................................................................... 197 
Tactical Missiles ...................................................................................................................................... 197 
Anti-Radiation Missiles ........................................................................................................................... 200 
Free-fall Bombs ....................................................................................................................................... 201 



[LOCKON: FLAMING CLIFFS 2] LOCKON 

 

Eagle Dynamics  ix 

 

Unguided Rockets .................................................................................................................................. 203 

ELECTRONIC COUNTERMEASURES STATION ............................................................. 205 

ELECTRONIC COUNTERMEASURES (ECM) STATIONS OF THE RUSSIAN AIR FORCE ......................... 205 

ELECTRONIC COUNTERMEASURES (ECM) STATIONS OF NATO ................................................ 207 

RADAR WARNING SYSTEMS .................................................................................... 210 

RADAR WARNING RECEIVER OF RUSSIAN AIRCRAFT ............................................................... 211 

RADAR WARNING RECEIVERS OF USA AIRCRAFT ................................................................... 213 

RADIO COMMUNICATIONS AND MESSAGES ............................................................ 220 

RADIO COMMANDS ......................................................................................................... 220 

RADIO MESSAGES ............................................................................................................ 226 

VOICE MESSAGES AND WARNINGS ..................................................................................... 228 

THEORETICAL TRAINING .......................................................................................... 231 

INDICATED AIR SPEED AND TRUE AIRSPEED .......................................................................... 231 

VELOCITY VECTOR ........................................................................................................... 231 

ANGLE-OF-ATTACK (AOA) INDICATOR ................................................................................. 231 

TURN RATE AND RADIUS OF TURN ...................................................................................... 232 

TURN RATE .................................................................................................................... 234 

SUSTAINED AND INSTANTANEOUS TURNS ............................................................................. 235 

ENERGY CONTROL ........................................................................................................... 236 

FLIGHT SCHOOL ....................................................................................................... 238 

USING THE HORIZONTAL SITUATION INDICATOR (HSI) ............................................................ 238 

LANDING ....................................................................................................................... 238 

INSTRUMENT LANDING SYSTEM (ILS) .................................................................................. 239 

LANDING WITH A CROSSWIND ............................................................................................ 240 

SU-25 AND SU-25T ADVANCED FLIGHT DYNAMICS MODEL DESCRIPTION .................................. 240 
Cold Engine Start Procedure From the Parking Ramp ............................................................................ 243 
In Air Automatic engine start ................................................................................................................. 243 



LOCKON [LOCKON: FLAMING CLIFFS 2] 

 

x  

 

SPECIAL CONSIDERATIONS FOR FLYING THE SU-25 AND SU-25T ............................................... 244 
Taxi ......................................................................................................................................................... 244 
Take-off ................................................................................................................................................... 244 
Crosswind Take-off ................................................................................................................................. 244 
Landing ................................................................................................................................................... 244 
Crosswind Landing .................................................................................................................................. 245 
Common Landing Errors ......................................................................................................................... 245 
Stalls and Spins ....................................................................................................................................... 245 

COMBAT OPERATION BASICS .................................................................................. 248 

AIR COMBAT TACTICS ...................................................................................................... 248 
Target Search .......................................................................................................................................... 248 
Beyond Visual Range (BVR) Combat........................................................................................................ 249 
Maneuvers .............................................................................................................................................. 249 
Gun Employment in Air Combat ............................................................................................................. 250 
Air-to-Air Missile Tactics ......................................................................................................................... 252 

AIR DEFENSE .................................................................................................................. 252 
Antiaircraft Artillery (AAA) ...................................................................................................................... 252 
Surface-to-Air Missile (SAM) systems ..................................................................................................... 253 
SAM Engagement Zone ........................................................................................................................... 257 
Ground Control Intercept ....................................................................................................................... 258 
Enemy Air Defense Penetration .............................................................................................................. 258 

MISSILE BREAKAWAY ....................................................................................................... 260 

WEAPONS DELIVERY ............................................................................................... 266 

MIG-29A, MIG-29S, SU-27 AND SU-33 ........................................................................... 267 
Long-Range Combat ................................................................................................................................ 267 
Close Air Combat .................................................................................................................................... 270 
Air-to-Ground Weapons .......................................................................................................................... 274 

SU-25 ........................................................................................................................... 276 
Air-to-Air Weapons ................................................................................................................................. 276 
Air-to-Ground Weapons .......................................................................................................................... 277 

SU-25T ......................................................................................................................... 280 
Air-to-Air Weapons ................................................................................................................................. 280 
Air-to-Ground Weapons .......................................................................................................................... 281 

F-15C ........................................................................................................................... 291 
Air-to-Air Weapons ................................................................................................................................. 291 

A-10A .......................................................................................................................... 294 
Air-to-Air Weapons ................................................................................................................................. 294 
Air-to-Ground Weapons .......................................................................................................................... 295 

 



[LOCKON: FLAMING CLIFFS 2] LOCKON 

 

Eagle Dynamics  xi 

 

SUPPLEMENTS ........................................................................................................ 298 

ACRONIM LIST ................................................................................................................ 298 

DEVELOPERS ................................................................................................................... 303 

EAGLE DYNAMICS TEAM ................................................................................................... 303 
Management .......................................................................................................................................... 303 
Programmers ......................................................................................................................................... 303 
Designers ............................................................................................................................................... 304 
Quality Assurance .................................................................................................................................. 304 
Science Support ..................................................................................................................................... 304 
IT and Customer Support ....................................................................................................................... 304 

SUBJECT MATTER EXPERTS ................................................................................................ 305 

MISSIONS AND CAMPAIGNS .............................................................................................. 305 

TRAINING ....................................................................................................................... 306 

TESTERS STAFF ................................................................................................................ 306 

THIRD PARTIES ................................................................................................................ 307 

SPECIAL THANKS.............................................................................................................. 307 

BIBLIOGRAPHY AND SOURCES ............................................................................................ 308 
 





[LOCKON: FLAMING CLIFFS 2] LOCKON 

 

Eagle Dynamics  1 

 

  

AIRCRAFT  
INTRODUCTION 

1 



LOCKON [LOCKON: FLAMING CLIFFS 2] 

 

2 AIRCRAFT INTRODUCTION 

 

AIRCRAFT INTRODUCTION 
The old adage, "use the right tool for the job " applies to air combat as much as carpentry. Aircraft 
missions, such as air superiority, close air support, deep strike, etc. generally have conflicting 
requirements. Heavy armor that protects a pilot while engaging an enemy AAA site is a serious 
disadvantage in a dogfight. Success in the air requires a thorough understanding of each aircraftôs 
strengths and weaknesses. The following section identifies each of the player -flyable aircraft and 
summarizes its combat role. 

Su-27 Flanker B 
The Su-27 Flanker B and its variants are some of the most impressive and capable fighter aircraft in 
the world, designed to beat the vaun ted F-15C. Born in the waning years of the Cold War, the 
Flanker did not have an easy life. The initial design suffered serious problems. Then, the breakup of 
the Soviet Union hindered its deployment, denying it the opportunity to prove itself as one of th e 
worldôs greatest aircraft. 

 

1-1: Su -27  

The Su-27 is tailored for air -to-air combat, not air -to-ground. Armed with the R -27 (AA-10) Alamo 
series of missiles, the Flanker has an impressive beyond visual range (BVR) capability. Meanwhile, the 
helmet mounted sight and high off -boresight R-73 (AA-11) Archer heat-seeking missile, coupled with 
the Su-27ôs high thrust and sustained turn capability, gives the aircraft a powerful edge in a knife 
fight. High -AoA maneuvering helps the pilot point his weapons at the enemy. Finally, its very large 
internal fuel capacity keeps it in the fight well after other fighters are running on fumes. It carries as 
many as ten air-to-air missiles, giving it an impressive "punch". 






































































































































































































































































































































































































































































































































































































































