
  

Version 1.1 ς 9 July 2011 
[- 1 -] 

MilViz F-мр9 tƛƭƻǘΩǎ hǇerating Handbook 

 

Military Visualizations McDonnell-

Douglas F-15E 

 

 

 



  

Version 1.1 ς 9 July 2011 
[- 2 -] 

MilViz F-мр9 tƛƭƻǘΩǎ hǇerating Handbook 

tƛƭƻǘΩǎ hǇŜǊŀǘƛƴƎ IŀƴŘōƻƻƪ 

Version 1.1 

 

Contents 

Section 1   Description          5 

Section 2   Normal Procedures     168 

Section 3   Emergency Procedures    191 

Section 4   Crew Duties      265 

Section 5   Operating Limitations    268 

Section 6   Flight Characteristics    291 

Section 7   Adverse Weather Operation   309 

Appendix A  Performance Data w/F100-PW-229 317 

Appendix B  Credits and Disclaimer    492 

Appendix C  Limitations for the Milviz F-15E  495 



  

Version 1.1 ς 9 July 2011 
[- 3 -] 

MilViz F-мр9 tƛƭƻǘΩǎ hǇerating Handbook 

 

SECTION 1 
DESCRIPTION 

TABLE OF CONTENTS 

5L{/[!La9w    ΦΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦΧΦ     5 
AIRCRAFT    ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦΧΦ     5 
ENGINES   ΧΧΧΧΧΧΧΧΧΦΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ   6 
ASYMETRIC THRUST DEPARTURE PREVENTION SYSTEM (ATDPS)   ΧΧΧΧΧΧΧΧΧΧΧΦ 11 
ENGINE CONTROLS AND INDICATORS   ΧΧΧΧΧΦΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 11 
FIRE WARNING/EXTINGUISHING SYSTEM   ΧΧΧΧ..ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 17 
SECONDARY POWER SYSTEM   ΧΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΧΦΧΧΦ     19 
AIRCRAFT FUEL SYSTEM   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 21 
ELECTRICAL POWER SUPPLY SYSTEM   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 33 
HYDRAULIC POWER SUPPLY SYSTEM   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 37 
LANDING GEAR SYSTEM   ΧΧΧΧΦΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 38 
NOSE GEAR STEERING SYSTEM   ..ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 39 
BRAKE SYSTEM   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 40 
ARRESTING HOOK SYSTEM   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 41 
FLAP SYSTEM   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 42 
SPEED BRAKE SYSTEM   ΧΧΧΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 42 
FLIGHT CONTROL SYSTEM   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 43 
AUTOMATIC FLIGHT CONTROL SYSTEM (AFCS)   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 44 
OVERLOAD WARNING SYSTEM (OWS)   ..ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 55 
WARNING/CAUTION/ADVISORY LIGHTS   .ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 59 
AUDIO WARNING SYSTEM   ΧΧΧΧΧΧΧΧΧΧΧΧΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 61 
BUILT-IN-TEST (BIT) SYSTEM   ..ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 62 
CENTRAL COMPUTER (CC)   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 67 
MULTIPLEX BUS (MUX BUS)   ΧΧΧΧΧΧΧΧΧΧΧΧ..ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 68 
AVIONICS INTERFACE UNITS (AIU)   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 68 
5!¢! ¢w!b{C9w ah5¦[9 {9¢ ό5¢a{ύ   ΧΦΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 70 
CONTROL STICK AND THROTTLE QUADRANT   ..ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 71 
UPFRONT CONTROLS (UFC)   ..ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 71 
HEAD-UP DISPLAY (HUD)   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 82 
MULTIPURPOSE DISPLAY PROCESSOR (MPDP)   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ      100 
MULTIPURPOSE DISPLAY/MULTIPURPOSE COLOR DISPLAY (MFD/MPCD)   .ΧΧΧΧΧΦΦ      101 
Lb{¢w¦a9b¢{   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ     млр 
UFC NAVIGATION DISPLAYS   ΧΧΧΧΧ.ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ     122 
±IC /haa¦bL/!¢Lhb{ {¸{¢9a   ΧΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ     133 
INTERCOM SYSTEM   ΧΦΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ     136 
INDENTIFICATION SYSTEM FRIEND OR FOE (IFF)   ..ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ     136 
INERTIAL NAVIGATION SYSTEM (INS)   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ     137 



  

Version 1.1 ς 9 July 2011 
[- 4 -] 

MilViz F-мр9 tƛƭƻǘΩǎ hǇerating Handbook 

!¢¢L¢¦59 I9!5LbD w9C9w9b/9 {9¢ ό!Iw{ύ   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ     143 
TACAN (TACTICAL AIR NAVIGATION) SY{¢9a   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ     146 
INSTRUMENT LANDING SYSTEM (ILS)   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ     151 
[LDI¢LbD 9v¦Lta9b¢   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 152 
h·¸D9b {¸{¢9a   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 156 
ENVIRONMENT![ /hb¢wh[ {¸{¢9a ό9/{ύ   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 158 
ANTI-L/LbD {¸{¢9a{   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 162 
{¢hw9{ W9¢¢L{hb {¸{¢9a   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 163 
.h!w5LbD {¢9t{   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 166 
CANOPY SYSTEa   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 166 
{9w±L/LbD 5L!Dw!a   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 167 
 



  

Version 1.1 ς 9 July 2011 
[- 5 -] 

MilViz F-мр9 tƛƭƻǘΩǎ hǇerating Handbook 

 

DESCRIPTION 
DISCLAIMER 
 
At Military Visualizations, we put a premium on quality and integrity.  First on that list is our 
honesty to our customers.  Therefore, we must say upfront that while we believe this F-15E is 
the best released for FSX, the coding of the weapons and radar systems were suspended with 
the sudden resignation of our primary coder on those systems, who kept the source code.  
Therefore, given that all other aspects of this virtual jet were crafted to our standards, we 
believed it was better to release the jet as it is vice cancel the program.  We concluded that 
given the overall achievement of the project, our customers would wish to purchase the F-15E 
than have the project cancelled due to the issues with the radar and weapons.   
 
While noteworthy for what it does in FSX, the weapons and radar frankly did not meet our 
expected performance fidelity, and there are inconsistencies that are fully documented in the 
radar and weapons addendum at the back of this manual.  At this time, we cannot promise a 
patch to rectify the known issues with the weapons and radar, but should the opportunity 
present itself we will seek it and advise our customers.   
 
Weapons and radar systems are NOT included in this manual.  To use those, you will need to 
access the video tutorials which will be available from our forums and from our Youtube site 
here:  www.youtube.com/user/milvizinc 
 

AIRCRAFT 
 
The F-15E is a high-performance, supersonic, all-weather, dual role fighter build by McDonnell 

Aircraft Company.  In the air superiority role, its primary weapons are radar guided and infrared 

homing air-to-air missiles and a 20 MM gun.  In the interdiction role, the aircraft carries 

LANTIRN or SNIPER targeting and navigation pods on dedicated sensor stations under the left 

and right engine inlets and can carry a variety of guided and unguided air-to-ground weapons.  

The MilViz F-15E is powered by two Pratt and Whitney F-100-PW-229 engines.  Aircraft 

appearance is characterized by a high-mounted swept-back wing and twin vertical stabilizers.  

The cockpits are elevated to enhance visibility.  Conformal fuel tanks with tangential carriage of 

air-to-air and air-to-ground weapons will be installed.  A jet fuel starter (JFS) provides self-

starting of the engines.  Aircraft systems are designed and located for high maintainability and 

reliability.  Refer to foldout section for general arrangement illustration. 

DIMENSIONS 

The approximate overall dimensions of the aircraft are: 

http://www.youtube.com/user/milvizinc
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 Span ς 42 feet, 10 inches 

 Length ς 63 feet, 9 inches 

 Height ς top of vertical tail ς 18 feet, 8 inches; top of closed canopy ς 12 feet 

 Distance between main landing gear ς 9 feet
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WEIGHTS 

The following weights are approximate to the nearest 500 pounds and shall not be used for 

computing aircraft performance or for any type operation.   

  

NOTE 

Non-CFT fuel weight values do not apply to the MilViz F-15E as non-
CFT configurations were not modeled.  The decision to avoid modeling 
non-CFT configuration reflects the tactical doctrine that the F-15E is 
Ŧƭƻǿƴ ǿƛǘƘ /C¢Ωǎ ƛƴǎǘŀƭƭŜŘ ŀǎ ŀ ƴƻǊƳŀƭ ŎƻƴŘƛǘƛƻƴΦ 

 

 

Configuration ²ƛǘƘ /C¢Ωǎ ǇƻǳƴŘǎ 
Operating weight (basic weight plus 
crew) 

37,000 

Takeoff gross weight (operating 
weight plus full internal fuel, full 
centerline fuel tank, ammunition, 
LATIRN pods, wing pylons and 4 LAU-
114 missile racks) 

66,500 

Takeoff gross weight as above plus 2 
full external wing fuel tanks 

75,000 

Maximum gross weight 81,000 

 

ENGINES 

This MilViz F-15E is powered by two Pratt and Whitney F100-PW-229 turbofan engines with 

ŀŦǘŜǊōǳǊƴŜǊǎΦ  !ƭƭ ŦǳǊǘƘŜǊ ǊŜŦŜǊŜƴŎŜǎ ǿƛƭƭ ōŜ ƳŀŘŜ ǳǎƛƴƎ ά-ннф ŜƴƎƛƴŜΦέ  ¢ƘŜ -229 engine is 

controlled by an improved digital electronic engine control (IDEEC).  The IDEEC automatically 

trims to maintain performance as the engine deteriorates.  In the remaining text the IDEEC will 

be referred to as the DEEC. 

 

ENGINE STARTING SYSTEM 

A self contained jet fuel starter (JFS) is used to crank the engines for starting.  The JFS is a small 

jet engine mounted on the central gearbox and along the Airframe Mounted Accessory Drive 

(AMAD), and provides rotation and initial electrical power for start.  The JFS itself is started by 

accumulated hydraulic pressure.  External power is not required during engine start.  The JFS 

provides the only means of engine rotation for start. 
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ENGINE AIR INDUCTION SYSTEM 

The two independent air induction systems consist of three variable ramps, a diffuser ramp, 

and a variable bypass door.  Refer to figure 1-1. 

 

Variable Ramps 

The variable ramps provide air, at optimum subsonic flow, to the face of the engine fan inlet 

throughout a wide range of aircraft speed.  Ramp position is controlled by the air inlet 

controller. 

Bypass Door 

The bypass door automatically relieves excess pressure on the inlet duct.  The air inlet 

controller positions the bypass door. 

 

Air Inlet Controller 

An air inlet controller (AIC), one for each inlet, uses angle of attack, aircraft Mach number and 

other air data systems outputs to automatically schedule the ramps and bypass door 

throughout the aircraft envelope.  The first ramp is locked in the up position until the engine is 

started. 

 

Inlet Ramp Switch 

An inlet ramp switch for each inlet is the front cockpit on the miscellaneous control panel.  The 

switch is lever locked, and has positions of AUTO and EMERG. 

 

AUTO The AIC automatically controls the air inlet system.  This is the 
normal position 

EMERG Removes electrical power from the ramp and bypass door 
actuators, causing them to move hydraulically to the emergency 
positions (ramps locked up and bypass door closed).  If hydraulic 
pressure fails, airloads will force the ramps and bypass door to the 
emergency position. 

 



  

Version 1.1 ς 9 July 2011 
[- 9 -] 

MilViz F-мр9 tƛƭƻǘΩǎ hǇerating Handbook 

 

Figure 1-1 

ENGINE OIL SYSTEM 

Each engine is equipped with a completely self-contained oil system.  Oil is supplied to the main 

pump element by gravity feed.  Return of the engine oil to the pump reservoir is severely 

limited during 0 or negative G flight.  Refer to the Servicing Diagram, this section, for oil 

specifications. 

ENGINE FUEL SYSTEM 

Refer to foldout section for airplane and engine fuel systems illustration. 

IGNITION SYSTEM 

The ignition system contains an independent engine mounted generator and four igniter plugs 

(two for the engine and two for the afterburner).  During engine start, moving the throttle from 

OFF to IDLE causes the engine igniter plugs to discharge.  Ignition then remains continuous 

during engine operation.  When the throttle is moved into afterburner, afterburner ignition is 

activated for approximately 1.5 seconds.  Ignition is automatically recycled up to three times in 

the event of no-light or blowout, without retarding the throttle to MIL. 

ENGINE CONTROL SYSTEM 

The engine control uses a digital primary control (PRI) with a backup hydrometrical secondary 

control (SEC).  The secondary mode can be achieved either by an automatic primary mode fault 

action, or by the pilot manually selecting OFF on the cockpit ENG CONTR switch.  During SBC 

mode operation, A/B is inhibited, and the engine thrust is limited to approximately 70% of 

primary mode MIL power.  The pilot can attempt to restore primary mode operation by cycling 
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the ENG CONTR switch.  If the fault that caused the transfer has cleared, then engine will return 

to primary mode. 

Improved Digital Electronic Engine Control (IDEEC) 

The IDEEC contains the engine operating schedules for the same automatic control from start 

through MAX A/B as provided by the engine.  The IDEEC includes a ground idle thrust setting to 

maintain equivalent engine taxi performance.  Ground idle thrust requires both an airframe 

request (automatic) and engine authorization (based on gear handle position, Mach number 

and throttle position).  Acceleration from ground IDLE to MIL will be approximately 1 second 

longer than from approach or flight idle. 

After a snap deceleration, engine RPM will initially decrease to approximately 79% RPM, then if 

the throttle is not advanced for 20 seconds, RPM will further decrease to the normal flight idle 

RPM.  This control feature extends engine life and improved bodie (MAX-IDLE-MAX, and MIL-

IDLE-MIL) response times. 

Engine Control Switches 

The L and R ENG CONTR (engine control) switches are located in the front cockpit on the engine 

control panel.  The switches have two positions ON and OFF.   

ON DEEC provides normal engine control 
OFF Engine control is transferred to secondary mode 

(hydromechanical MFC).  Afterburner inhibited, engine thrust 
reduced to 70-80% MIL, and exhaust nozzle will remain 
closed with gear handle down. 

 

Main Fuel Control 

The main fuel control (MFC) houses the hydromechanical components that are controlled by 

the DEEC in the ENG CONTR ON mode.  If the DEEC is transferred to the secondary mode or the 

ENG CONTR switch is OFF the MFC schedules the engine fuel flow, start bleed position and 

RCVV position hydromechanically in response to throttle movement, inlet static pressure and 

engine inlet total temperature. 

ENGINE MONITORING SYSTEM 

The engine incorporates an engine monitoring system which consists of the DEEC and the 

engine diagnostic unit (EDU).  The DEEC and EDU continuously monitor electrical control 

components and engine operation to detect engine failures.  Abnormal engine operation and 

either intermittent or hard failures of components are detected and flagged for maintenance.  
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During abnormal engine operation or component failure, the EDU will record engine and 

aircraft data as an aid to maintenance troubleshooting.  The EDU also maintains engine life 

cycle information.  Airframe mounted engine life cycle information.  Airframe mounted LEFT or 

RIGHT ENGINE and L or R ENG MON SYS fail indicators, located on the avionics status panel in 

the nose wheel well, are latched if a fault is detected which requires maintenance attention. 

AFTERBURNER SYSTEM 

The afterburner has 11 segments that are progressively selected as the throttle is advanced 

from the MIL to MAX settings.  The number of selectable afterburner segments is automatically 

reduced as the aircraft moves towards the upper left corner of the afterburner operating 

envelope.  During snap acceleration the first segment of the afterburner may, depending on the 

flight condition, light at just above IDLE RPM and the succeeding segments will light as speed 

approaches MIL RPM. 

The engine uses a light-off detector (LOD) to signal the DEEC if a light-off occurs.  The DEEC then 

schedules the AFC fuel flow for the remaining segments.  If the LOD does not sense a light-off or 

a blowout occurs, the DEEC automatically resets the MFC to MIL, terminates afterburner fuel 

flow and a check of the LOD is performed.  If the LOD checks good, the DEEC will automatically 

attempt two more relights.  If the afterburner still fails to light, retarding the throttle to MIL or 

below will reset the DEEC and the system will operate normally when afterburner is reselected.  

If the LOD checks failed, the DEEC will attempt one relight, bypassing the LOD, using tailpipe 

pressure to verify an afterburner light-off.  Afterburner light-off may take longer and appear to 

hesitate if the LOD failed.  Afterburner is inhibited in the ENG CONTR OFF mode. 

VARIABLE AREA EXHAUST NOZZLE 

The engine has a convergent-divergent nozzle system which is continuously variable between 

minimum and maximum opening.  The nozzle is positioned pneumatically by engine bleed air. 

Exhaust Nozzle Control 

The exhaust nozzle is used to control engine pressure ratio (EPR) in response to throttle 

position and landing gear handle inputs.  With the gear handle down, throttle in IDLE and IDEEC 

ON, the nozzle will be approximately 90-100% open.  As the throttle is advanced, the nozzles 

close to near minimum area.  With the landing gear handle UP, the nozzle is near minimum 

area (10%) at all times except at MIL or above.  At MIL, the nozzle indicator will show the nozzle 

slightly open (6-20%).  As the throttle is advanced in the afterburner fuel flow, the nozzle will 

schedule further open to compensate for increasing afterburner fuel flow.  During SEC mode 

operation, nozzle position will be closed to near the minimum area (less than or equal to 5%) 

inflight or on the ground.  This will result in higher idle thrust and taxi speeds. 
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ENGINE ANTI-ICE 

The engine anti-ice system is comprised of the inlet ice detector and the engine anti-ice valve.  

The engine anti-ice valve and the inlet ice detector are functionally unrelated.  The detector 

only senses engine inlet ice buildup and turns on the INLET ICE caution.  The engine heat switch, 

on the front cockpit ECS panel, controls the engine anti-ice airflow to the engine nose cone and 

stationary inlet guide vanes and electrically heats the inlet pressure probe.  The DEEC will 

automatically shut off the engines anti-ice when the altitude is above 30,000 feet or the engine 

inlet temperature is above 15C (60F) regardless of switch position. 

Engine ANTI-ICE Switch 

The engine ANTI-ICE switch is a three position switch.  The functions are described below: 

ON Activates the engine anti-ice system. 
OFF Deactivates the engine anti-ice system. 
TEST Checks detector operation, and turns on the INLET 

ICE caution. 
 

INLET ICE Caution 

The INLET ICE caution indicates an ice build up on the engine inlet ice probe located in the left 

engine inlet duct.  The INLET ICE caution remains on as long as the icing condition exists and will 

not be extinguished by activating the engine anti-ice system. 

ASYMETRIC THRUST DEPARTURE PREVENTION SYSTEM (ATDPS) 

On F-15E 90-0233 and up, the ATDPS prevents aircraft damage or loss in the event of 

augmentor loss while operating at high dynamic pressures.  In the event of a large thrust loss 

on one engine in a critical flight region, the system automatically commands both engines to 

secondary (SEC) mode to quickly equalize thrust from both engines.  After the aircraft exits the 

critical region, ATDPS will automatically enable primary operation of both engines. 

ENGINE CONTROLS AND INDICATORS 

ENGINE MASTER SWITCHES 

Two guarded engine master switches are in the front cockpit on the engine control panel.  

Placing either switch to ON (with electrical power available), opens its corresponding airframe 

mounted engine fuel shutoff valve and directs power to the fuel transfer pumps.  The engine 

master switch must be ON before the corresponding engine can be coupled to the JFS.  Placing 
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the switch OFF decouples the engine from the JFS.  If engine control/essential power is not 

available, placing an engine master switch OFF will not shut off its airframe mounted engine 

fuel shutoff valve. 

VMAX Switch -229 ENGINES 

The PW -229 engine does not respond to changes in the VMAX switch position. 

THROTTLE QUADRANTS 

The front throttle quadrant contains the front throttles, finger lifts, friction adjusting lever, 

rudder trim switch, and flap switch.  Additionally, the throttle grips contain switches to provide 

various system controls without moving the left hand from the grips.  The rear throttle 

quadrant contains the rear throttles and rudder trim switch.  The rear right throttle grip 

provides control switches for the microphone and speed brake.  Refer to figure 1-2.  A detailed 

description of switch functions is in the Front Cockpit Controls or Rear Cockpit Controls portions 

of this section. 

Throttles 

Movement of the throttle is transmitted by mechanical linkage to the main fuel control.  A 

friction adjusting lever is mounted adjacent to the front cockpit right throttle.  Finger lifts on 

the front cockpit throttles couple the JFS to the engine during starting; they must also be lifted 

to move the throttles below IDLE and must then be released to move the throttles to OFF.  

Advancing the throttle from OFF to IDLE (during engine start) opens the main fuel shutoff valve 

in the fuel control and turns on engine ignition.  Movement of the throttles from IDLE to OFF 

closes the main fuel shutoff valve in the fuel control, stopping fuel flow to the engine.  

Afterburner light-off is initiated by advancing the throttle forward of the afterburner detent. 



  

Version 1.1 ς 9 July 2011 
[- 14 -] 

MilViz F-мр9 tƛƭƻǘΩǎ hǇerating Handbook 

 

Figure 1-2 
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ENGINE MONITOR DISPLAY 
 

 

Figure 1-3 

 

ENGINE MONITOR DISPLAY (EMD) 

The engine monitor display (EMD) located on the front cockpit lower main instrument panel 

has a left and right liquid crystal display for RPM, temperature, fuel flow, nozzle position, and 

oil pressure (see Figure 1-3).  In the MilViz F-15E, all information on the EMD is displayed 

whenever battery power is applied.   If an engine data item exceeds the range of a parameter 

(as shown below) then that parameter will go blank until it is within the display range. 

 

RPM % Displays compressor RPM from 0 to 96% is 1% 
increments. 

TEMP C Displays FTIT from 200 to 1400 C in 10C increments. 
FF PPH Displays main engine fuel flow from 0 to 99,900 

pounds per hour in 100 pph increments. 
NOZ POS % Displays exhaust nozzle position from 0 to 100% 

open in 10% increments. 
OIL PSI Displays oil pressure from 0 to 100 psi in 5 psi 

increments. 

 
MPD/MPCD ENGINE DISPLAY 

The MPD/MPCD engine display format provides an alternate source for engine data displayed 

on the EMD by displaying data on selected multi-purpose display/multi-purpose color display 

(MPD/MPCD).  Refer to figure 1-4.  The display is selected by pressing the ENG button on the 

MENU display.  If engine data exceeds the range of a parameter the maximum or minimum 

limit will be displayed, on an MPCD the parameter will displayed in yellow and boxed.  If on the 

MFD, they are displayed at a greater intensity level and boxed.  If any engine data is invalid or 

no signal is received.  OFF will be displayed for that engine parameter.   
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On F-15E 90-0233 and up, an additional test is available for the ATDPS.  The ATDPS can only be 

tested during low speed ground operation.  When ATDP TEST is selected (from the MPD/MPCD 

engine display format), switching one engine control to OFF will result in both engines 

transferring to secondary mode.  The engines will return to primary mode only after engine 

control switches are set to ON and ATDP TEST is deselected. 

 

RPM % Compressor RPM from 0 to 110% in 1% 
increments. 

TEMP C FTIT from 100 to 1375C in 1C increments. 
FF/PPH Main Engine fuel flow from 0 to 150,000 pph in 10 

pph increments. 
NOZ POS Exhaust nozzle position from 0 to 100% open in 

1% increments. 
OIL PSI Oil pressure from 0 to 100 psi in 1 psi increments. 

 

 

 
Figure 1-4 
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ENGINE CAUTION LIGHTS 

The ENGINE caution light is in the front cockpit on the caution lights panel and in the rear 

cockpit on the warning/caution/advisory light panel.  The ENGINE caution light, MASTER 

CAUTION light and MPD/MPCD caution come on when any of the following cautions are 

activated:  L INLET, R INLET, L ENG CONTR, R ENG CONTR, L OIL PRESS, R OIL PRESS, INLET ICE, 

FIRE SENSOR, FUEL HOT, L BST PUMP, R BST PUMP, L BLEED AIR, R BLEED AIR, or ATDP.  The 

light remains on until the problem is corrected. 

 

L/R INLET Cautions 

The L or R INLET caution comes on with left or right engine inlet controller falure. 

 

L/R Engine Control Cautions 

The L or R ENG CONTR caution comes on with left or right DEEC failure, loss of Mach number 

signal, afterburner inhibit (either the last 3 segments or a total afterburner inhibit), or switch 

off. 

 

L/R OIL Pressure Cautions 

The L or R OIL PRESS caution comes on with a low left or right engine oil pressure (less than or 

equal to 8 psi). 

 

FUEL HOT Caution 

The FUEL HOT caution is displayed when the engine fuel inlet temperature is too high. 

 

L/R BOOST PUMP Cautions 

The boost pump cautions are used.  These cautions are:  L BST PMP (for left main boost pump) 

and R BST PMP (for right main boost pump) and are displayed if the associated boost output 

pressure is low. 

 

L/R BLEED AIR Cautions 

These cautions come of when there is a left/right bleed air leak or overtemperature. 

 

ATDP Caution 

The ATDP caution comes on when system operating mode is other than commanded or when 

air data is invalid. 
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FIRE WARNING/EXTINGUISHING SYSTEM 
The fire warning and extinguishing system consists of three illuminating pushbutton switches, 

one fire extinguish bottle, a discharge/test switch, and fire sensors located in the engine and 

AMAD compartments, and various warning/caution lights.  The system provides engine and 

AMAD fire warning, emergency engine and JFS shutdown, and selective fire extinguishing.  The 

extinguisher is a gaseous system which provides one-shot, one-compartment, extinguishing 

capability.  The gas is non-toxic, non-corrosive, and will not damage aircraft components.  

Electrical power is required to operate the fire warning and extinguisher system.  During JFS 

operation, before the emergency generator comes on the line, only the AMAD system is 

operative. 

 

FIRE LIGHTS 

Three fire lights on the fire warning/extinguishing panel in the front cockpit are combination 

warning lights and fire extinguisher arming buttons.  Two fire warning lights in the rear cockpit 

provide warning of L FIRE and R FIRE but have no extinguisher function.  The three lights in the 

front cockpit are labeled AMAD FIRE PUSH, L ENG FIRE PUSH and R ENG FIRE PUSH.  The 

appropriate fire light(s) comes on when a fire or overheat condition exists. 

 

Pressing the L ENG FIRE PUSH or R  ENG FIRE PUSH light shuts off bleed air from, and fuel flow 

to, the corresponding engine, and arms the extinguisher bottle for release into the selected 

engine compartment.  After the L or R ENG FIRE PUSH light is pressed, the engine decelerates 

but may continue running at sub-idle RPM for up to e 120 seconds until the fuel is consumed 

downstream of the airframe mounted fuel shutoff valve.  After first lifting a spring loaded metal 

guard, pressing the AMAD FIRE PUSH light arms the extinguisher bottle for release into the 

AMAD/JFS compartment but will not prevent normal JFS operation.   

 

When arm is selected, the fire lights must be pressed again to dearm the extinguisher and 

restore the selected system to normal operation.  On aircraft 87-0201 and up the front cockpit 

firewarning/extinguisher panel contains left and right AFTERBURNER BURNTHRU warning lights.  

The respective light comes on to indicate a fire.  Refer to Voice Warning System in this section 

for voice warnings associated with FIRE lights. 

 

FIRE VOICE WARNINGS 

The fire voice warning system is activated when either or both engines FTIT exceed 1107C 

(overheat) or a fire condition exists.  For an FTIT overtemperature condition the voice warning 

states:  WARNING, OVERTEMP LEFT or WARNING OVERTEMP RIGHT, pauses then repeats the 
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warning again.  For an engine/AMAD fire condition the voice warning states:  WARNING, 

ENGINE FIRE LEFT or WARNING, ENGINE FIRE RIGHT or WARNING, AMAD FIRE pauses, then 

repeats the warning again.  For a single-point burn through or overtemperature condition in the 

afterburner section the voice warnings states:  AB BRUN THRU LEFT or AB BURN THRU RIGHT, 

pauses then repeats the warning again. 

 

FIRE TEST/EXTINGUISHER SWITCH 

A discharge/test switch is located on the fire warning/extinguishing panel in the front cockpit.  

The switch has three positions, labeled and functions as: 

 

OFF System provides normal fire warning. 

TEST Turns of the three fire lights (only the AMAD light if the JFS is 
providing electrical power) and the left/right AB BURN THRU 
lights, indicating the fire sensors are operational.  Also turns 
on the rear cockpit lights.  Each fire light has four sections 
with an individual light bulb in each section.  The top two 
bulbs of the MAD light are associated with the AMAD fire 
sensor loop and the bottom two bulbs with the JFS fire 
sensor loop.  The top bulbs of the engine fire lights are 
associated with the forward transponder loop of the 
corresponding engine, and the bottom two bulbs with the aft 
transponder loop.  Failure of any of the above pairs of lights 
to come on during test indicates failure of the corresponding 
sensor loop.  Switch is spring loaded to OFF. 

DISCHARGE Momentary contact immediately discharges the extinguisher 
into the selected compartment.  If the AMAD circuit was 
selected, the discharge switch also shuts off fuel flow to the 
JFS.  The switch is lever-locked from OFF to DISCHARGE and is 
spring loaded to OFF. 

 

 

FIRE SENSOR CAUTION 

Appearance of the FIRE SENSOR caution on the MPD/MPCD indicates one or more fire sensors 

have failed.  The MASTER CAUTION and ENGINE caution also come on. 
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SECONDARY POWER SYSTEM 

The secondary power system provides power for starting the aircraft engines and transmits 

power from the engine to the aircraft accessories.  It consists of an accumulator-powered 

hydraulic motor, central gearbox (CGB), JFS, and left and right AMAD gearboxes. 

CENTRAL GEARBOX (CGB) 

During JFS start, the CGB provides the mechanical connection between the hydraulic motor and 

the JFS.  After the JFS is started, the CGB then provides the gearing and clutching functions 

necessary to transmit power from the JFS to the left or right AMAD gearboxes. 

AIRFRAME MOUNTED ACCESSORY DRIVE (AMAD) 

The left and right AMAD gearboxes are directly connected to their respective engine, utility 

hydraulic pump, power control (PC) hydraulic pump, and integrated drive generator (IDG).  

During engine start, power is transmitted from the JFS through the CGB and through the 

applicable AMAD gearbox to the engine.  Once the engine is started, the CGB decouples from 

the AMAD gearbox and its associated accessories.  The accessories on either AMAD gearbox are 

sufficient to support the aircraft systems if one engine or its associated AMAD gearbox fails.  

Refer to figure 1-5. 

JET FUEL STARTER (JFS) 

A JFS, mounted on the central gearbox, is used for engine starting.  It can start either engine, 

but not both simultaneously.  JFS operation is controlled by the JFS starter switch and the JFS 

control handle.  Fuel is provided by the main aircraft fuel system.  JFS ignition and electrical 

power are provided by the JFS generator (permanent magnet).  Starting power to the JFS is 

provided by a hydraulic motor that is driven by hydraulic pressure accumulators.  The 

accumulators are charged automatically by circuit B of the utility hydraulic system, or manually 

by hand pump.  The JFS automatically shuts down when the second engine reaches 

approximately 50% RPM.  The JFS may be used inflight to perform a JFS Assisted Restart, refer 

to Section 3 of this POH. 
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Figure 1-5 

JFS Starter Switch 

The JFS starter switch is in the front cockpit on the right console engine control panel.  It has 

positions of ON and OFF.  During engine start, the JFS is automatically shut down after both 

engines are started.  However, it can be shut down at any time by placing the switch to OFF. 

 

NOTE 

On aircraft 86-0183 thru 87-0200, a manual JFS 
shutdown may result in the CAS and MPDP 
temporarily dropping off the line. 
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JFS Ready Light 

The JFS ready light is in the front cockpit on the right console engine control panel.  The light 

indicates the JFS is ready to be engaged.  The light goes out when the JFS shuts down. 

JFS Control Handle 

The JFS control handle is in the front cockpit on the lower right corner of the main instrument 

panel.  Pulling the handle straight out discharges one JFS accumulator.  The handle is spring 

loaded to return to its normal position. 

AIRCRAFT FUEL SYSTEM 

Refer to the foldout section for airplane and engine fuel system illustration.  Fuel is carried 

internally in four interconnected fuselage tanks, and two internal (wet) wing tanks.  External 

fuel can be carried in three external tanks and two conformal fuel tanks.  The external tanks are 

mounted on the centerline and inboard wing station pylons and are completely 

interchangeable. 

Conformal fuel tanks (CFT) are mounted on the outboard side of each engine nacelle.  All tanks 

may be refueled on the ground through a single pressure refueling point, airborne they can be 

refueled through the aerial refueling receptacle.  External  tanks may also be refueled through 

external filler points on each tank.  Tank 1 consists of one main tank and a right auxiliary tank.  

The tanks are so arranged that all internal fuel will transfer even if the transfer pumps fail.  CFT 

fuel is transferred by transfer pumps to any internal tank that will accept it. 

Regulated engine bleed air pressure transfers fuel from any external tanks to any internal tank 

that will accept it and also provides a positive pressure on all internal fuel tanks.  Each CFT is 

pressurized by a self-contained ram air pressurization and vent system.  Float type fuel level 

control valves control fuel level during refueling or fuel transfer operations.  All internal, CFT, 

and external fuel (except engine feed tanks) may be dumped overboard from an outlet at the 

trailing edge of the right wing tip.  All internal fuel tanks are vented through the vent outlets at 

each wing trailing edge.  The external tanks are vented through the vent outlets in their 

individual pylons.  Each CFT is vented through its vent outlet near the back of the CFT.  The fuel 

quantity indicating systems provides fuel quantity, in pounds, of all internal, CFT and external 

fuel.  Refer to Servicing Diagram, this section, for fuel grade and specifications. 
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NOTE 

5ǳŜ ǘƻ ƭƛƳƛǘŀǘƛƻƴǎ ǿƛǘƘ C{·Ωǎ ŘŜǎƛƎƴŀǘƛƻƴ ŀƴŘ 
naming of fuel tanks, the standard FSX fuel menu 
will only affect fuel quantities for tanks actually 
loaded on the aircraft.  Fuel loadout is specified 
using the Aircraft Fuel & Stores Menu (Shift-4) to 
set initial fuel quantities and external tank 
loadouts.  If the standard FSX fuel menu is used, 
any changes in tank quantities for tanks that were 
not loaded on the aircraft using the AFSM will not 
have those quantities actually added to the 
ŀƛǊŎǊŀŦǘΩǎ ǘƻǘŀƭ ŦǳŜƭ ǉǳŀƴǘƛǘȅΦ 

 

SURVIVABILITY 

The internal fuel tanks, all of which are located forward of the engines, contain foam for 

fire/explosion protection.  The feed tanks are self-sealing.  Fuel lines are routed inside tanks 

where possible, and most have self-sealing protection when outside the tanks.  All CFT 

compartments incorporate explosion suppression foam slabs for enhanced survivability.  Dry 

bay areas (voids) around fuel cells on the sides and bottom of fuselage fuel tanks are filled with 

explosion suppression polyether foam. 

FUEL TRANSFER SYSTEM 

The fuel transfer system provides for internal fuel transfer and external fuel transfer.  Internal 

fuel consists of L and R internal wing tank, L and R engine feed tanks, right aux tank, and tank 1.  

External fuel consists of L and R CFT, L and R external wing tanks, and the external centerline 

tank.  Any sustained fuel imbalance greater than 200 pounds between internal wing tanks or 

1,000 pounds between CFT lasting over 5 minutes should be reported on AFTO Form 781. 

Internal Fuel Transfer 

Internal fuel transfer is accomplished by three electric transfer pumps (L and R internal wing 

tanks and tank 1) and one fuel ejector pump (right aux tank).  The electric pumps automatically 

transfer internal wing and tank 1 fuel to the engine feed tanks when the level control valve(s) is 

open in either of the two feed tanks.  The transfer pumps run continuously when electrical 

power is applied to the aircraft and an engine master switch is on.  In the MilViz F-15E, external 

fuel is also automatically transferred during all phases of flight. 
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External Wing and Centerline Tank Transfer 

External wing and centerline fuel is transferred by engine bleed air pressure providing the 

landing gear handle is UP.   

CFT Transfer 

Each CFT contains two transfer pumps, one in the center compartment sump and one in the aft 

compartment sump.  The sumps are connected by a float controlled interconnect valve which 

isolates the sumps until the aft compartment is almost empty or the aft transfer pump fails.  

Each CFT also contains an ejector pump that transfers fuel from the forward compartment to 

the center compartment.  Each CFT also contains an ejector pump that transfers fuel from the 

forward compartment to the center compartment.  The center pump transfers forward/center 

compartment fuel and the aft pump transfers aft compartment fuel. 

When the aft compartment fuel level drops below and interconnect float valve level, the 

interconnect valve opens to connect the two sumps.  The CFT transfer pumps run continuously 

when electrical power is applied to the aircraft and the engine master switch is on.  Fuel 

transfers within the CFT are sequenced to automatically maintain the aircraft center of gravity 

within limits. 

External Transfer Switch 

The external transfer switch has switch positions of WING/CTR and CONF TANK.  The switch is 

provided to select the transfer sequence of the external fuel.  Whichever tank is selected, the 

opposite tank position will not transfer unless the selected tank position transfer rate is 

insufficient to maintain full internal fuel or the fuel in the selected tank is depleted. 

If the transfer rate of the selected tanks is insufficient to maintain full internal tanks, all the 

external tanks (wing, centerline, and CFT) will transfer simultaneously until the internal tanks 

are full.   Once full, the simultaneous transfer will cease until the transfer rate of the selected 

tank again fails to keep the internal tanks full.   

Fuel Control Switches 

Three fuel control switches, labeled WING (external wing tanks), CTR (centerline tank), and 

CONF TANK are on the fuel control panel. 

NORM Provides normal transfer and refuel of 
corresponding tanks. 
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STOP TRANS Stops transfer from corresponding tanks, including 
automatic external transfer, unless FUEL LOW light 
is on, in which case fuel will transfer regardless of 
position of this switch. 

STOP REFUEL Will prevent filling of the tank(s) selected. 
 

CFT Emergency Transfer Switch 

In the MilViz F-15E, the CFT Emergency Transfer Switch is selectable, but the functionality has 

been deliberately disabled.   

FUEL FEED SYSTEM 

There are two separate fuel feed systems, one for each engine.  During normal operation, fuel 

temperature is controlled by fuel recirculation to the internal wing tanks.  The internal wing 

tanks act as a heat exchanger to lower the fuel temperature before it again transfers to the 

feed tanks.  Baffles in the feed tanks provide limited fuel supply for the left and right main 

boost pumps during negative G or inverted flight. 

During normal operation, the right main boost pump supplies fuel to the right engine only, and 

the left main boost pump supplies fuel to the left engine only.  Below 1,000 pounds total feed 

tank fuel, feed tanks may not feed simultaneously.  The main boost pumps are capable of 

providing pressurized fuel flow to the engines at all power settings throughout the flight 

envelope.  If either or both main boost pumps fail, or either or both main generators are 

inoperative, or both main transformer-rectifiers fail, the emergency boost pump is activated 

and a system of tank interconnect and crossfeed valves allows the remaining operating pump(s) 

to supply all usable fuel in the feed tanks to both engines. 

With one main boost pump and the emergency boost pump operating, pressurized fuel is 

supplied to both engines at all non-afterburner power settings throughout the entire flight 

envelope.  With double boost pump failure (any two), the remaining pump is capable of 

supplying fuel to both engines at all non-afterburner power settings from sea level to 30,000 

feet.   

If both main boost pumps and the emergency boost pumps are inoperative, fuel is available to 

the engines by suction feed only.  Under most flight conditions the engines require pressurized 

(boosted) fuel to preclude fuel vaporization.  Therefore, loss of both main pumps and the 

emergency boost pump may cause dual engine flameout.   
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During single-engine operation, the feed tank of the inoperative engine will not feed to the 

operative engine until the fuel level of the good engine feed tank is well below FUEL LOW light 

activation. 

L/R BOOST PUMP Cautions 

The L and R Boost Pump cautions are displayed on the MPD/MPCD if the associated boost 

output pressure is low. 

EMERGENCY BOOST PUMP ON Caution 

The EMER BST ON caution on both the caution light panel, and the MPD/MPCD come on any 

time the emergency generator is operating and sufficient emergency boost pump output 

pressure is available. 

BOOST SYSTEM MALFUNCTION Caution 

The BST SYS MAL caution on both the caution light panel and the MPD/MPCD come on any time 

the emergency fuel boost pump output is insufficient. 

TRANSFER PUMP Caution 

The XFER pump caution is displayed on the MPD/MPCD and comes on when a failure of a CFT 

or a wing fuel transfer pump occurs.  There is no differentiation between left or right transfer 

pump or between external wing tanks and CFT. 

TRANSFER PUMP Voice Warning 

Failure of the CFT or wing fuel transfer pump will activate the transfer voice warning.  When a 

ŦŀƛƭǳǊŜ ƛǎ ŘŜǘŜŎǘŜŘ ǘƘŜ ǾƻƛŎŜ ǿŀǊƴƛƴƎ ǎǘŀǘŜǎΥ ά²!wbLbD ¢w!b{C9w t¦atέ ǇŀǳǎŜǎΣ ǘƘŜƴ ǊŜǇŜŀǘǎ 

the warning. 

FUEL TANK PRESSURIZATION AND VENT 

The pressurization and vent system provides regulated engine bleed air pressure to all internal 

tanks to prevent fuel boil-off at altitude and to the external tanks for fuel transfer.  The system 

also provides pressure relief of the fuel tanks during climbs, and vacuum relief of the fuel tanks, 

as required, during descents.  The internal and external tanks are pressurized when the landing 

gear handle is UP.  Internal and external tanks are depressurized when the landing gear handle 

is DOWN. 

The pressurization and vent system is self-contained for each CFT.  Each CFT provides regulated 

ram air pressure (from a flush inlet on the side of the CFT) to all three compartments to 
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maintain positive tank pressures.  The system also provides pressure relief of the CFT through 

the overboard vents during climb and air refueling, and vacuum relief during ground operation. 

FUEL QUANTITY INDICATING SYSTEM 

The fuel quantity indication system provides readings, in pounds, of usable internal, CFT, and 

external fuel.  Refer to figure 1-6.  The system components include the fuel quantity indicator, a 

built-in test (BIT), a BINGO caution display, and an independent FUEL LOW caution light. 

Fuel Quantity Indicator 

A combination pointer-counter fuel quantity indicator is on the lower right side of the main 

instrument panel.  Refer to figure 1-6.  The pointer indicates total internal fuel (with readings 

multiplied by 1,000).  The upper counter marked TOTAL LBS indicates total internal fuel plus 

CFT and external fuel.  The two lower counters, marked LEFT and RIGHT, and a selector switch 

provide individual tank monitoring and a check of the indicator.  Erroneous fuel indications 

resulting from fuel slosh will occur during and immediately following maneuvering flight. 

NOTE 

The non-CFT fuel values in figure 1-6 do not apply to the MilViz F-15E 
as again, non-CFT configurations were not modeled.  The decision to 
avoid modeling non-CFT configuration reflects the tactical doctrine 
that the F-мр9 ƛǎ Ŧƭƻǿƴ ǿƛǘƘ /C¢Ωǎ ƛƴǎǘŀƭƭŜŘ ŀǎ ŀ ƴƻǊƳŀƭ ŎƻƴŘƛǘƛƻƴΦ 
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Figure 1-6 
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Fuel Quantity Selector Knob 

FEED The fuel remaining in the respective engine feed tanks 
will be displayed. 

INT WING The fuel remaining in the respective internal wing tanks 
will be displayed. 

TANK 1 The fuel remaining in tank 1 will be displayed in the LEFT 
counter (RIGHT will indicate zero). 

EXT WING The fuel remaining in the respective external wing tanks 
will be displayed. 

EXT CTR The fuel remaining in the external centerline tank will be 
displayed in the LEFT counter (RIGHT will indicate zero). 

CONF TANK The fuel remaining in the respective conformal tank will 
be displayed. 

BIT A spring-loaded position that will drive the internal 
(pointer) and total (counter) indicators to 6,000 pounds, 
and the LEFT and RIGHT (counters) to 600 pounds 
indicating the fuel quantity indicator is operating 
normally. 

 

FUEL LOW Caution 

A FUEL LOW caution, on the MPD/MPCD display, warns the aircrew of a low fuel level in one or 

both engine feed tanks.  The FUEL LOW caution is completely independent of the fuel quantity 

indicating system and is controlled by a sensor in each feed tank.   

The sensor in the right feed tank is located at the 960 pound level and the sensor in the left 

feed tank is located at the 540 pound level.  If either sensor is exposed (regardless of the 

combined indicated fuel quantity) the FUEL LOW caution will come on.  The caution normally 

comes on at 1,500 plus/minus 200 pounds total internal fuel remaining.  The FUEL LOW caution 

may come on with more than 1,500 pounds of fuel remaining if fuel transfer falls behind engine 

fuel consumption because of transfer system failure or sustained high speed afterburner usage. 

¢ƘŜ C¦9[ [h² Ŏŀǳǘƛƻƴ ŀŎǘƛǾŀǘŜǎ ŀǳǘƻƳŀǘƛŎ ǘǊŀƴǎŦŜǊ ƻŦ ŦǳŜƭ ŦǊƻƳ ǘƘŜ /C¢Ωǎ ŀƴŘ ŜȄǘŜǊƴŀƭ ǘŀƴƪǎ 

regardless of cockpit fuel switch positions.  Transfer will stop as soon as feed tanks refill to the 

sensor levels and will reactivate when the fuel level again drops below the sensors. 
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FUEL LOW Voice Warning 

The FUEL LOW voice warning is activated in conjunction with the FUEL LOW caution.  When a 

ƭƻǿ ŦǳŜƭ ŎƻƴŘƛǘƛƻƴ ŜȄƛǎǘǎΣ ǘƘŜ ǾƻƛŎŜ ǿŀǊƴƛƴƎ ǎǘŀǘŜǎΥ  ά²!wbLbDΣ C¦9[ [h²έ ǇŀǳǎŜǎΣ ǘƘŜƴ 

repeats the warning. 

BINGO FUEL Caution 

A BINGO fuel caution on MPD/MPCD comes on at a preset value, controlled by the aircrew.  An 

adjustable index (bug) on the face of the indicator may be set to any internal fuel quantity by 

turning the bingo knob.  If the bingo index is set above 600 pounds, the BINGO caution will 

come on when the BIT check is made.  The bingo caution circuit may be used to automatically 

terminate fuel dumping. 

BINGO FUEL Voice Warning 

The bingo fuel voice warning is activated in conjunction with the bingo fuel caution.  When a 

ōƛƴƎƻ ŦǳŜƭ ŎƻƴŘƛǘƛƻƴ ŜȄƛǎǘǎΣ ǘƘŜ ǾƻƛŎŜ ǿŀǊƴƛƴƎ ǎǘŀǘŜǎΥ  ά.LbDh C¦9[έ ǇŀǳǎŜǎΣ ǘƘŜƴ ǊŜǇŜŀǘǎ ǘƘŜ 

warning. 

FUEL DUMP SYSTEM 

All fuel except engine feed tank fuel may be dumped by placing the dump switch DUMP.  The 

dump switch is located on the fuel control panel.  With the landing gear handle DOWN, external 

fuel cannot be dumped.  Internal and/or CFT fuel is not dependent on the landing gear handle 

position.  The fuel dump switch is spring-loaded to the lever-locked NORM position, and is 

electrically held in the DUMP position (with BINGO caution off).   

When DUMP is selected, a motor-operated dump valve in the right internal wing tank opens.  

With the dump valve open, the transfer pumps in tank 1 and each internal wing tank force fuel 

out the right wing dump mast.  Conformal fuel tanks and/or external fuel tanks transfer into 

tank 1 and the wing tanks and is then dumped.   

Dumping will continue until STOP TRANS is selected or in the case of the external tanks, the 

landing gear handle is moved to DN.  If the tank 1 and internal transfer pumps fail, external fuel 

passes through a check valve and is dumped.  Dumping will continue until: 

a. Norm is selected on the dump switch. 

b. The BINGO caution comes on, at which time the dump switch automatically 

returns to NORM terminating fuel dumping. 



  

Version 1.1 ς 9 July 2011 
[- 31 -] 

MilViz F-мр9 tƛƭƻǘΩǎ hǇerating Handbook 

c. Only feed tank fuel remains.  This can occur if the BINGO bug is set below 

approximately 2,700 pounds. 

The approximate fuel dumping rates are:  right internal wing tank 390 PPM, left internal wing 

tank 260 PPM, and tank 1 of 260 PPM, for a total of 910 PPM dump rate.  The uneven dump 

rates of the internal wing tanks produce a fuel imbalance (left wing heavy) of approximately 

130 pounds per minute up to a maximum of approximately 1,100 pounds of wing fuel 

asymmetry.  Wing fuel asymmetry will remain until all the fuel in the internal wing tanks is 

depleted. 

EXTERNAL TANK JETTISON 

The external fuel tanks may be jettisoned individually or simultaneously.  See Stores Jettison 

Systems in this section. 

AIR REFUELING SYSTEM 

The air refueling system has a fixed receptacle, a slipway control switch, a hydraulically 

operated slipway door, two slipway lights, a receptacle flood light, a signal amplifier, a READY 

light, an air refueling release button, an air refueling pressure switch, and an emergency 

slipway door actuating system. 

NOTE 

¶ Air refueling with the MilViz F-15E is modeled, and incorporates 
an AI KC-135 that may be called up by the virtual pilot by 
bringing up the FSX toolbar while in flight, clicking on Add-ons, 
then MilViz Version 0.4.2161, and then Request Tanker. 

¶ Two modes of refueling are selectable:  Pro-Tanker Mode or 
Normal Tanker Mode.  Normal Tanker Mode is automatically 
engaged upon request of the tanker.  If the virtual pilot wants a 
more realistically demanding requirement, he may select Pro-
Tanker Mode 

¶ Pro-Tanker Mode requires physical boom latch to refuel 

¶ Normal Tanker Mode merely requires that the MilViz F-15E be 
kept within these expanded parameters. 

o Within 200 feet of tanker altitude 
o ²ƛǘƘƛƴ пр ŘŜƎǊŜŜǎ ǊƛƎƘǘ ƻǊ ƭŜŦǘ ƻŦ ǘŀƴƪŜǊΩǎ ǊŜŀǊ 
o Within 0.4nm aft of tanker 

¶ {ƛƎƴŀƭ άǊŜŀŘȅέ ōȅ ŜƴƎŀƎƛƴƎ ǘƘŜ C{· ŎƻƳƳŀƴŘ ά/ƻǿƭ ŦƭŀǇǎ όŎƭƻǎŜ 
incrementallyύέ ŀƴŘ ƛŦ ƛƴǎƛŘŜ ǘƘŜ bƻǊƳŀƭ ¢ŀƴƪŜǊ aƻŘŜ 
parameters, or physically latched to the boom in Pro-Tanker 
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Mode, fuel flow will begin. 

¶ Successful fuel onload is signaled by a repeating tone played 
while fuel transfer is ongoing.  The tone will end when full fuel 
state is reached or if aircraft is allowed to maneuver outside 
required parameters. 

 

For CG control, a float switch in tank 1 prevents external tank refueling until tank 1 fuel quantity 

ƛǎ ŀōƻǾŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мΣрсл ǇƻǳƴŘǎΦ  ¢ƘŜ /C¢Ωǎ ǎǘŀǊǘ ŦƛƭƭƛƴƎ ƛƳƳŜŘƛately (regardless of tank 1 

fuel quantity) with the CG being maintained by the sequence in which the CFT compartments 

are filled. 

CAUTION    

5ǳǊƛƴƎ ǊŜŦǳŜƭƛƴƎ ƻŦ ŜȄǘŜǊƴŀƭ ǘŀƴƪǎ ƻǊ /C¢ΩǎΣ ŀ ǎǳŘŘŜƴ ŦǳŜƭ ǾŀƭǾŜ 
closure could occur, which may shatter the pylon standpipe, 
causing fuel to flow overboard.  If fuel valves manufactured by 
Dolphin/Autovalve (Part Number 60486-1) are installed in the CFT 
or external fuel tank pylons, restrict the rate of flow for refueling 
(after internal fuel is full) to less than 150 gpm (gallons per 
minute).  Valves manufactured by JC Carter are not restricted.  

 

Slipway Switch 

The three position slipway switch is located on the fuel control panel. 

CLOSE Closes the slipway door, turns on tank 1 and CFT 
transfer pump(s), reestablishes external fuel tank 
pressurization, and fuel sequencing. 

OPEN Shuts off tank 1 transfer pump, CFT transfer pumps (if 
operating), opens the slipway door, and, providing the 
slipway door has opened: 

a. Depressurizes the external fuel tanks if FUEL 
LOW light not on. 

b. Turns on the receptacle lights. 
c. Turns on the READY light indicating the system 

is ready for boom engagement. 

ORIDE Accomplishes the same function as in OPEN above plus 
also the following: 
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a. Allows boom locking, but the tanker disengage 
feature (both automatic and manual) is lost. 

b. The receiver must initiate all disconnects. 
c. Bypasses tank 1 float switch and external tanks 

may be refueled, regardless of fuel tank 1. 
 

NOTE 

¶ With the slipway switch in OPEN or ORIDE and the slipway door 
open, the external tanks are depressurized and descent rate 
should not exceed 10,000 feet per minute. 

¶ To prevent an undesirable CG condition when using ORIDE 
position, STOP REFUEL should be selected for the external tanks 
and CFT until tank 1 fuel quantity is above 1,560 pounds. 

¶ FUEL LOW caution activation will not turn on the tank 1 transfer 
pump if the slipway switch is in OPEN or ORIDE. 

 

Fuel Control Switches 

The three fuel control switches, on the fuel control panel, provide an option of refueling the 

external/conformal tanks.  If the switches are in NORM, the external/conformal tanks will fill 

during refueling.  If any or all switches are in STOP REFUEL, then corresponding 

external/conformal tank(s) will not fill during refueling. 

Air Refuel Pressure Switch 

The air refuel pressure switch prevents the aircraft fuel system from becoming over-pressurized 

during refueling by unlatching the receptacle from the air refueling boom if fuel pressure 

exceeds approximately 80psi. 

Air Refueling Release Button 

The auto acquisition button is used as an air refueling release button.  When the button is 

depressed, the receptacle unlatches from the boom. 

Emergency Air Refueling Switch 

In the MilViz F-15E, the Emergency Air Refueling Switch has been disabled.  The slipway door 

will open normally in all cases. 

GROUND REFUELING 
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All internal, CFT, and external fuel tanks are pressure fueled through a single point receptacle.  

However, the external tanks may be fueled through individual filler points.  No external power 

is required for single point refueling. 

 
NOTE 

Ground refueling operations are accomplished for 
the MilViz F-15E through use of the AFSM to 
designate fuel loads as well as to load external fuel 
tanks on the available pylons.  Due to limitations 
ǿƛǘƘ C{·Ωǎ ŘŜǎƛƎƴŀǘƛƻƴ ŀƴŘ ƴŀƳƛƴƎ ƻf fuel tanks, 
the standard FSX fuel menu has been disabled for 
the MilViz F-15E.  If the standard FSX fuel menu is 
used, the fuel quantity can be changed, but upon 
exit from the FSX menu, the modified values will be 
ignored and the settings made in the AFSM will 
continue to be used.  If ground refueling is desired, 
then the AFSM should be brought up with the 
aircraft on the ground and fuel and external tank 
settings modified as desired. 

 

CFT Manual Precheck Valve 

The manual precheck valve is located on the forward end of each CFT.  This is not modeled on 

the MilViz F-15E given that actual ground fueling personnel actions are not modeled.  Fuel is 

loaded on the ground through use of the AFSM menu. 

ELECTRICAL POWER SUPPLY SYSTEM 

The electrical power supply system consists of two main AC generators, three transformer-

rectifiers, an emergency AC/DC generator, and a power distribution (bus) system.  External 

electrical power can be applied to the bus system on the ground, and the JFS generator 

provides electrical power to part of the bus system during an engine start without external 

power.  Refer to foldout section for electrical system simplified schematic. 

AC ELECTRICAL POWER 

Two AC generators are the primary source of electrical power.  The two generators are 

connected for split bus nonsynchronized operation.  This means that with both generators 

operating each generator supplies power independently to certain aircraft buses.  If one 
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generator fails, it drops off the line.  At the same time, power from the remaining generator is 

provided to the buses of the failed (or turned off) generator. 

Current limiters are provided to prevent a fault in one generator system from shutting down 

both generators.  Either generator is capable of supplying power to the entire system.  Each 

generator is activated automatically when its control switch is in the ON position, and the 

generator is connected to its buses when voltage and frequency are within prescribed limits 

(approximately 56% engine RPM).  A protection system within the generator control unit 

protects against damage due to undervoltage, overvoltage, over and under frequency, feeder 

faults, and generator locked rotor. 

If a fault or malfunction occurs, the generator control unit removes the affected generator from 

its buses.  Except for an under frequency condition, the control switch of the affected generator 

must be cycled to bring the generator back on the line after the fault or out-of-tolerance 

condition clears.  If the generator drops off the line due to under frequency and the prescribed 

frequency is restored, the generator will come back on the line automatically.   

A generator may be removed from its buses at any time by placing the generator control switch 

to OFF.  Indicator lights, labeled L GEN and R GEN, are on both caution light panels.  These lights 

come on whenever their respective generator drops off the line with power available on the 

essential 115 VAC bus to illuminate the lights. 

Generator Control Switches 

Two generator control switches, one for each generator, are on the engine control panel.  They 

are two-position toggle switches with positions of OFF and ON.  The switches are lever-lock 

type and must be raised up before they are moved to a new position. 

DC ELECTRICAL POWER 

Three transformer-rectifiers (TR) are provided.  The outputs of the left and right transformer-

rectifiers are connected in parallel.  However, protection is provided so that a short on the bus 

of one TR will not affect the other TR.  Also, if either the right or left TF fails, the other TR will 

provide the entire DC system.  A third TR is provided, the essential TR, which operates 

independently of the other two.  No cockpit warning of single TR failure is provided. 

EMERGENCY GENERATOR 

A utility hydraulic motor-driven emergency AC/DC generator is provided.  The emergency 

electrical system is separate from the primary electrical system.  If either or both main 

generators are inoperative or both the left and right transform-rectifier fail, or some 
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combination of faults occur, or if either or both main fuel boost pumps fail, the emergency 

generator is activated.  If only one generator is inoperative or either or both main fuel boost 

pumps fail, the emergency generator powers the emergency/essential buses only (emergency 

fuel boost pump, arresting hook, emergency air refueling door open and AFCS/CAS).   

If both generators are inoperative or both right and left transformer-rectifiers fail, the 

emergency generator supplies the essential AC/DC buses, the emergency/essential buses, and 

the ground power switch number one 28 volt DC bus. 

With the aircraft on the ground and the emergency generator switch in AUTO during engine 

start without external power, the emergency generator automatically shuts off 30 seconds after 

first main generator comes on the line.  The purpose of shutting down the emergency 

generator is to limit operation on the ground.  The 30 second delay is to allow time to check the 

emergency generator/emergency boost pump system. 

With the emergency generator switch in AUTO on the ground, both the EMER BST ON and BST 

SYS MAL lights come on in situations (single engine taxi, first engine start, etc.) where a main 

generator is off the line.  The lights will go out when the second main generator comes on the 

line. 

Emergency Generator Control Switch 

The emergency generator control switch, on the engine control panel, is a three-position toggle 

switch with positions of AUTO, MAN, and ISOLATE.  The switch is electrically held in the ISOLATE 

position. 

AUTO Provides automatic activation of the emergency 
generator if either or both main generators are 
inoperative, both left and right transformer-rectifiers 
fail, or either or both main fuel boost pumps fail.  Also 
provides automatic shutdown of the emergency 
generator 30 seconds after the first main generator 
comes on the line after a ground start. 

MAN Provides manual activation of the emergency 
generator. 

ISOLATE Restricts the emergency generator to powering the 
emergency fuel boost pump and the arresting hook, 
and provides power from the emergency/essential 28 
volt DC bus to the emergency air refueling switch to 
open the slipway door.  It also provides power to the 
ground power switch number one 28 volt DC bus for 
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operation of the engine monitor indicator.  Power and 
intercom are removed from the rear cockpit.  In the 
event of a complete electrical failure, an attempt to 
restore the emergency generator may be made by 
cycling the switch to ISOLATE and back to MAN. 

 

EMER BST ON/SYSTEM MALFUNCTION Caution 

The EMER BST ON and BST SYS MAL cautions provide indication of the status of both the 

emergency fuel boost pump system and the emergency generator system.  A single caution, or 

combination of cautions, indicates the following: 

 

EMER BST ON BST SYS MAL STATUS 
ON OFF Emergency fuel boost pump pressure 

normal and pump powered by 
emergency generator. 

OFF ON Emergency fuel boost pump failed. 
ON ON Emergency fuel boost pump pressure 

normal but powered by abnormal 
electrical source. 

 

JFS GENERATOR 

The JFS generator provides power to JFS ignition and control and, with the JFS READY light on, 

provides power to the intercom, front utility light, and AMAD fire warning.  These items are 

powered by the JFS generator until JFS shutdown.  If the JFS start switch is used for shutdown, 

the AMAD fire warning remains powered for a short time during JFS rundown. 

EXTERNAL ELECTRICAL POWER 

The MilViz F-15E does not require external power for any phase of operation and therefore the 

features associated with management of external power sources are not modeled in this jet. 

External Power Control Switch 

The external power control switch is modeled on the panel, but the switches themselves and 

the normal actions associated with those selections are not modeled in the MilViz F-15E.  

Therefore, their normal functions will not be discussed in this POH. 

CIRCUIT BREAKERS 
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Circuit breakers for the AFCS, pitot heat, speed brake, flaps, landing gear, and nosewheel 

steering are provided on the lower center instrument panel in the front cockpit.  Two circuit 

breaker panels are in the rear cockpit below the right and left consoles.  All other circuit 

breakers are inaccessible to the flight crew. 

HYDRAULIC POWER SUPPLY SYSTEM 

Hydraulic power is supplied by three separate systems with each system divided into two or 

more circuits.  Reservoir level sensing (RLS) is employed in all three systems for the purpose of 

isolating a leak.  When a leak develops in a circuit a valve senses the reservoir level and shuts 

off the affected circuit.  Through this method the maximum number of circuits remain 

operable.  Refer to Hydraulic Flow Diagram in Section 3, and the hydraulic systems foldout for a 

description of what each system powers. 

PC SYSTEMS 

PC1 pump and PC2 pump operate at a pressure of 3,000 psi.  Each PC system is divided into a 

circuit A and a circuit B. 

UTILITY SYSTEM 

The utility system has a left pump which operates at a pressure of 3,000 psi and a right pump 

which operates at a pressure of 2,775 psi.  The utility system is divided into a circuit A, circuit B, 

and a non-RLS circuit. 

RESERVOIR LEVEL SENSING (RLS) 

If a leak occurs in any circuit, the reservoir level of that system (PC1, PC2, or utility) drops and 

circuit A is shut off.  If the leak is in circuit B, the reservoir level continues to drop causing circuit 

A to be restored and circuit B is shut off.  In the case of the utility system with a non-RLS circuit 

leak, circuit A is shut off then restored as circuit B is shut off.  However, if flight is continued, a 

complete utility failure will eventually occur as indicated by zero pressure on the utility 

hydraulic gauge. 

HYDRAULIC PRESSURE INDICATORS 

Three hydraulic pressure gauges on the upper right corner of the instrument panel display PC1, 

PC2, and utility hydraulic system pressures. 

HYDRAULIC SYSTEMS CAUTION LIGHTS 
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An amber HYD light on the caution light panel and the MASTER CAUTION light come on when 

any hydraulic system caution exists.  The appropriate caution display:  PC1 A, PC1 B, PC2 A, PC2 

B, UTL A, and UTL B will be displayed on the MPD/MPCD when their respective RLS valve 

actuates to shut off that circuit.  The L PUMP or R PUMP caution is also displayed on the 

MPD/MPCD when the respective utility hydraulic pump output pressure is low.  An indication of 

a PC pump failure or low pressure is displayed on the MPD/MPCD.  Resetting the MASTER 

CAUTION light will not extinguish the HYD light or the associated caution on the MPD/MPCD. 

LANDING GEAR SYSTEM 

The gear is electrically controlled and hydraulically operated.  While weight is on the gear, the 

gear cannot be retracted.  When the main and nose gear are extended, the forward door(s) will 

be closed. 

LANDING GEAR CONTROL HANDLE 

The landing gear is controlled by a wheel shaped handle located on the lower left side of the 

main instrument panel, and has two positions. 

DOWN (DN) Extends landing gear. 
UP Retracts landing gear. 

 

Landing Gear Warning/UNSAFE Lights and Warning Tone 

A red warning light in the front cockpit landing gear control handle and the rear cockpit UNSAFE 

light on the left lower main instrument panel comes on when any landing gear is not locked in 

the selected position.  A low pitch (250 Hz) warning tone will be activated ten seconds after the 

landing gear control handle is placed down and will remain activated until all gear are down and 

will remain activated until all gear are down and locked.   

The red warning lights will also illuminate due to an unlocked gear door when the landing gear 

control handle is up.  These lights are independent of the three green landing gear position 

lights.  The lights will illuminate and the warning tone will sound whenever the following 

conditions exist simultaneously: 

¶ Aircraft altitude is below 10,000 feet 

¶ Airspeed is below 200 KIAS 

¶ Rate of descent greater than 250 FPM 

¶ Gear handle is not down 
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In addition, the lights will illuminate and a warning tone will sound when the Air Data Computer 

(ADC) becomes inoperative, regardless of altitude, airspeed, or rate of descent.  The warning 

tone may be silenced by depressing the warning tone silence button adjacent to the landing 

gear control handle.  If the landing gear is up and locked and then the landing gear control 

circuit power fails (e.g., circuit breaker popped), the warning lights will illuminate.  However, 

the warning tone will not come on. 

Landing Gear Position Lights 

There are three green landing gear position lights marked NOSE, LEFT, and RIGHT located on 

the left lower main instrument panel in each cockpit.  Each light will illuminate when its 

respective gear is down and locked. 

EMERGENCY LANDING GEAR HANDLE 

An EMERG LG handle is located on the left main instrument panel in both cockpits.  Emergency 

gear extension is accomplished by pulling either the front or rear cockpit EMERG LG handle full 

travel and ensuring the handle is locked in the extend (full travel) position.  This bypasses 

normal hydraulic and electrical controls and hydraulically (JFS accumulator) releases the doors 

and landing gear.  The landing gear then free falls to the down and locked position.  The landing 

gear doors will remain open.   

The emergency landing gear handle in the forward cockpit can be reset by rotating the handle 

45 degrees clockwise and pushing forward.  The handle in the rear cockpit must be pulled 

completely out and locked and once pulled and locked, cannot be reset from the rear seat. 

NOSE GEAR STEERING SYSTEM 

Nose gear steering is a full time mechanically controlled (front and rear cockpit rudder pedals) 

hydraulically powered (UTL A pressure) system that features a normal (15 degree maximum left 

or right) range.  The steering system on the MilViz F-15E automatically engages whenever the 

nose gear is extended, and provides normal steering authority range.  

WARNING 

Due to the absence of modeling of the front 
control stick gear steering button, the increased 
maneuvering range that is present on the real 
world F-15E is not modeled on the MilViz F-15E. 
 
Additionally, the real world strut compression 
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engagement of the nose steering wheel is also not 
modeled.  Use of the rudder pedals anytime the 
nose gear is extended will cause nose gear 
steering inputs.  Therefore, special care must be 
taken to neutralize the rudder prior to the nose 
gear contacting the runway surface to avoid risk 
of ground looping the aircraft. 

 

Emergency Steering 

Emergency steering is not modeled in the MilViz T-38A 

BRAKE SYSTEM 

The main landing gear wheels are equipped with hydraulic powered brakes operated by toe 

action of the rudder pedals (or by use of the standard FSX brake keyboard commands).  In FSX, 

braking action is present during all phases of flight and regardless of engine or power status. 

Anti-Skid System 

The MilViz F-15E is modeled for anti-skid braking.  An ANTI-SKID caution and the MASTER 

CAUTION light will come on whenever the landing gear is down and a system failure is 

detected.  A touchdown protection circuit (with anti-skid on) prevents hydraulic pressure from 

being applied to the brakes until both main wheels spin up.  The brake pulser provides main tire 

skid control in the event that anti-skid braking is unavailable.  Skid control effectiveness 

deteriorates below 30 knots.  Therefore, heavy braking below 30 knots may result in locked 

wheels, potentially causing erratic steering ultimately leading to ground looping of the aircraft. 

The pulser may be selected manually by use of the three position anti-skid switch.  When the 

pulser system is activated, applied brake pressure is repeatedly interrupted to the wheel 

brakes.  The settings of the anti-skid braking system and explanations are: 

 

NORM The anti-skid is on when the gear is down.  In the 
MilViz F-15E, anti-skid is defaulted to on and can 
only be disabled via use of the FSX standard 
control menu key. 

PULSER Turns off normal anti-skid protection.  For the 
MilViz F-15E, PULSER and NORM employ the 
same braking action. 
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OFF The OFF position may be selected, but in the 
MilViz F-15E has been disabled, guaranteeing 
anti-skid braking operation. 

 

Emergency Brake System 

Emergency brake system pressure is supplied by the JFS accumulator and actuated by pulling 

the emergency brake/steering handle in either cockpit.  In the MilViz F-15E, this option is 

always available regardless of the status of hydraulic systems. 

Holding Brake (Parking Brake) 

The holding brake is electrically controlled by a two position toggle switch located in the front 

cockpit on the lower main instrument panel.   

ON Holding brake is on regardless of status of 
hydraulic system. 

OFF Holding brake is off.  In the MilViz F-15E, the 
holding brake will be disengaged with a 
momentary application and release of rudder 
toe braking action. 

 

ARRESTING HOOK SYSTEM 

A retractable arresting hook is in the underside of the aft fuselage.  It is electrically controlled, 

extended by gravity and a hydraulic dashpot, and retracted by utility hydraulic pressure.  Note: 

the MilViz F-15E retracts and lowers the arresting hook via the normal FSX commands or the 

cockpit switch, and does not require hydraulic pressure to facilitate full retraction. 

Arresting Hook Switch 

The arresting hook control switches are two position switches located on the front and rear 

cockpit left sub panels. 

UP Hook is retracted. 

DOWN Hook is extended. 
 

ARRESTING HOOK Caution 
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Any time the arresting hook is not up and locked the MASTER CAUTION and HOOK caution 

lights illuminate. 
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FLAP SYSTEM 

Each wing has a two position trailing edge flap.  The flaps are electrically controlled and 

hydraulically operated.  When the flaps are down, they are protected from structural damage 

by a blow up airspeed switch.  The switch is set to automatically retract the flaps at 

approximately 250 knots.  At approximately 240 knots, the flaps will automatically return to the 

down position, providing the flap control switch is in the down position. 

Flap Control Switch 

The flap control switch, located on the throttle quadrant on the real world F-15E, is not 

modeled on the MilViz F-15E.  To operate the flaps, the default FSX commands may be used on 

the keyboard or assigned to a controller of choice. 

UP Retracts the flaps. 

DOWN (DN) Extends the flaps. 

 

Flap Position Lights 

The flap position lights are on the left sub panel.  The YELLOW light indicates the flaps are in 

transit.  A GREEN light indicates the flaps are down. 

SPEED BRAKE SYSTEM 

A speed brake is located on the upper surface of the center fuselage just aft of the canopy.  It is 

electrically controlled and hydraulically operated.  The speed brake in the MilViz F-15E is a two 

position brake:  extended or retracted.  The MilViz F-15E indexes the deployment or retraction 

of the speed brake based upon angle-of-attack so as to prevent continued deployment past a 

critical angle-of-attack.  Therefore, above 25 units of AOA, the speed brake will automatically 

retract, and if the brake is commanded deployed, will automatically re-deploy it below 25 units 

of AOA.  Operation of the MilViz F-15E speed brake is performed via the default FSX command. 

WARNING 

Deployment of the MilViz F-15E speed brake at or 
near critical angle of attack may cause immediate 
stall if the brake cannot retract before stall, 
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possibly leading to catastrophic loss of the 
aircraft. 
 

FLIGHT CONTROL SYSTEM 

The MilViz F-15E employs the standard FSX commands for control of roll, pitch, and yaw.  These 

maneuvers are accomplished via standard aileron, stabilator, and rudder controls.  The F-15E 

uses a twin vertical stabilizer with twin integrated rudders.   Pitch control is provided with two 

stabilators which are capable of symmetric or differential movement.  The MilViz F-15E does 

not require hydraulic forces to maneuver the primary flight control systems and so they will 

function regardless of engine, hydraulic system, or power status. 

Control Stick 

While the MilViz F-15E models a moving control stick in both the forward and aft cockpits, the 

sticks are not modeled with their real world control switches.  Control of the functions reserved 

to the control sticks in the real world F-15E are instead activated through use of standard FSX 

controls as well as customized weapons and radar controls that are specified in separate 

tutorial videos and manuals included with this release.  Functionality of actual control sticks will 

depend upon whatever third-party procured control sticks the customer uses and programs for 

support. 

Rudder Pedals 

The rudder pedals operate conventionally and are adjustable.  The rudder pedals are also used 

for the brakes and nose gear steering.  Again, functionality of actual rudder pedals will depend 

upon whatever third-party procured rudder pedals the customer uses and programs for 

support. 

Rudder Pedal Adjust Knob 

The rudder pedal adjust knob is not modeled in the MilViz F-15E as the use of third-party 

physical controllers negate any virtual role such adjustments would provide. 

T/O Trim Button and Light 

The T/O trim button and light, on the CAS control panel, are not modeled on the MilViz F-15E. 

Pitch, Yaw, and Roll Trim 

In the MilViz F-15E, trim in each of the three axis (pitch, yaw, and roll) is achieved using the 

standard FSX commands, and are fully independent of engine, power, or hydraulic conditions.  
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Trim via physical controllers may be facilitated through customize programming of available 

switches on whatever third-party using the default FSX controller menu. 

AOA TONE 

The gear-down AOA tone is a high pitch beeping tone which starts at approximately 30 units of 

AOA.  The beep rate increases as AOA increases.  The tone may be eliminated by decreasing 

AOA. 

HIGH ANGLE OF ATTACK WARNING 

A high angle of attack warning is provided.  This gear-up AOA tone is a medium pitch tone 

which starts at approximately 28 units AOA, depending on aircraft configuration.  The landing 

gear handle must be up and the external stores configuration must be set correctly in the PACS 

for the AOA warning to function correctly. 

The tone comes on at 28 units AOA.  At 30 units AOA a beep rate is heard, and at 33 units AOA 

a steady tone will be heard.  The AOA must decrease by 1 unit before the warning level 

transitions to the next lower state.  The high AOA warnings pertain to all external stores 

configurations unless configured, with only air-to-air stores. 

In addition, if the aircraft is loaded exclusively with SUU-20B/A dispensers on stations 2 and/or 

8, the above limits are increased by 5 units AOA and consequently the warning tones will be 

triggered at 33, 35, and 38 AOA respectively. 

NOTE 

This high angle of attack warning tone uses the same tones as used 
by the OWS aural warnings. 

 

DEPARTURE WARNING 

With the landing gear up, a medium pitch beeping tone sounds when the yaw rate reaches 30 

degrees per second.  As the yaw rate increases the beep rate increases.  The tone reaches a 

maximum beep rate at 60 degrees per second yaw rate.  The tone sounds with the T/O trim 

button depressed and the T/O trim light on.  The T/O trim beep rate correlates to 

approximately 45 degrees per second yaw rate. 

AUTOMATIC FLIGHT CONTROL SYSTEM (AFCS) 



  

Version 1.1 ς 9 July 2011 
[- 47 -] 

MilViz F-мр9 tƛƭƻǘΩǎ hǇerating Handbook 

The AFCS provides roll, pitch, and yaw control augmentation, autopilot modes in roll and pitch 

axes.  In the MilViz F-15E AFCS interface with the terrain following is not modeled. 

 

CONTROL AUGMENTATION SYSTEM (CAS) 

Superimposed on the hydromechanical flight control system is a three channel, three axis 

control augmentation system (CAS).  The CAS responds to electrical signals generated by forces 

applied to the control stick and to rudder pedal position.  These signals modify the control 

surface deflections commanded by the hydromechanical flight control system to provide the 

desired flying qualities. 

The CAS also provides increased damping on all three axes.  Since CAS inputs are applied 

directly to the actuator and the inputs are due to force and require no control stick or rudder 

motion, with the CAS on, limited aircraft control is retained with the loss of any or all 

mechanical linkages. 

The three channel design turns any axis off when a second like failure occurs.  The CAS affects 

stabilator and rudder position only.  The ailerons are not controlled by the CAS.  A moderate 

yaw transient may occur and is normal when yaw CAS is disengaged, reengaged, or the landing 

gear is lowered. 

CAS Caution Display 

Three CAS caution displays (CAS YAW, CAS ROLL, and CAS PITCH) may illuminate on the 

MPD/MPCD any time their respective axis is disengaged by a failure in the CAS system or the 

switch is off.  These cautions also light the master caution and the FLT CONTR caution on the 

caution panel.  Any time the pitch or yaw CAS disengages, the roll CAS also disengages.  A 

moderate yaw transient may occur and is normal when yaw CAS is disengaged or engaged. 

If the roll CAS is functioning normally, it can be re-engaged following the loss of pitch CAS.  Roll 

CAS cannot be engaged without an operating yaw CAS.  A LAT STK LMT caution indicates that 

roll commands must be limited to half lateral stick inputs. 

NOTE 

CAS YAW and LAT STICK LIMIT cautions may be displayed after a 
single engine shutdown.  This is normal aircraft operation and a YAW 
CAS reset should be attempted. 
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CAS Switches 

The following three positions are applicable to the roll, pitch, and yaw CAS switches located on 

the CAS control panel. 

ON Allows normal operation after engagement. 
RESET Engages disconnected axis (provided fault no 

longer exists).  The switch is spring loaded 
from RESET to ON. 

OFF Disengages applicable axis. 
 

NOTE 

On the MilViz F-15E, the CAS must be in the ON position before any 
autopilot mode of operation will be engaged. 

 

BIT Button 

A BIT button is located on the CAS panel.  Pressing and holding the BIT button permits initiation 

of the AFCS BIT when the AFCS pushbutton on the MPD is pressed, the aircraft has weight on 

wheels, and the holding brake is ON.  To initiate an AFCS BIT, the operator must press and 

release the pushbutton on the MPD/MPCD and verify AFCS IN TEST is displayed on the 

MPD/MPCD.  Then release the CONSENT switch to allow BIT to run. 

AUTOPILOT FUNCTIONS 

The autopilot in the pitch axis provides attitude control, barometric altitude hold, radar 

altimeter hold or radar altitude select, and in the roll axis provides attitude hold, heading hold, 

TACAN steering, navigation steering, or ground track steering. 

Upfront Control (UFC) 

The UFC is the primary autopilot mode selection and engagement controller.  The basic 

autopilot mode is selected and engaged using the UFC but before any autopilot mode can be 

engaged using the UFC, all three CAS axes, pitch, roll, and yaw, must be on. 

The UFC menus involved in autopilot engagement and display of system and mode status are 

menu 1 and the autopilot submenu.  See figure 1-7.  Menu 1 provides current autopilot status 

information such as the engagement mode, and whether it has been coupled with the existing 

steering mode.  The autopilot submenu provides the means of coupling the current aircraft 
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steer mode and either the baro or radar altitude hold mode.  When the autopilot is engaged in 

the autopilot status (same as Menu 1) is displayed centered on the top line.  If the autopilot is 

ƴƻǘ ŜƴƎŀƎŜŘ ōȅ ǇǊŜǎǎƛƴƎ ǘƘŜ !κt ōǳǘǘƻƴ ƻƴ ǘƘŜ ¦C/Σ ά!κtέ ƛǎ ŘƛǎǇƭŀȅŜŘ Ŏentered on this line. 

 

Figure 1-7 
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Autopilot Preselection 

Autopilot modes of operation may be preselected on the autopilot submenu prior to coupling 

of the basic autopilot.  Any option with an asterisk (steer mode and altitude hold) will be 

coupled when the UFC keyboard A/P button is pressed. 

NOTE 

Operating modes are remembered from the previous sortie.  Before 
coupling the autopilot, review the autopilot submenu for 
Preselection. 

 

Autopilot Engagement ς Basic A/P Mode 

The basic autopilot is engaged by pressing the A/P key on the UFC keyboard.  The autopilot 

automatically engages pitch attitude hold if pitch is within 0 degrees plus/minus 45 degrees, 

and engages heading hold if the bank angle is 0 degrees plus/minus 7 degrees.  If the bank 

angle is greater that plus/minus 7 degrees and less that 60 degrees roll, attitude hold is 

engaged until the bank angle is decreased to plus/minus 7 degrees and then automatically 

reverts to heading hold. 

When the autopilot key is pressed, the UFC autopilot submenu replaces the current display to 

facilitate steer mode and/or altitude hold engagement selections.  If attitude hold is engaged it 

ŀǇǇŜŀǊǎ ƻƴ ƳŜƴǳ м ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ŀǳǘƻǇƛƭƻǘ ƳƻŘŜ ŘƛǎǇƭŀȅ ŀǎ ά!κt !¢¢Φέ  LŦ ƘŜŀŘƛƴƎ ƘƻƭŘ ƛǎ 

ŜƴƎŀƎŜŘ ƛǘ ƛǎ ŘƛǎǇƭŀȅŜŘ ŀǎ ά!κt I5DΦέ 

Autopilot Disengagement 

The autopilot modes are disengaged by engaging the normal FSX keyboard or controller-

assigned autopilot disengagement command, deselecting the mode via the UFC, or engaging a 

higher priority mode of autopilot operation via the UFC. 

Autopilot Coupled With Steer Modes 

The autopilot can be coupled with any one of three steer modes, navigation (NAV), ground 

track (GT), or TACAN (TCN).  Steer modes are selected from the EHSI display format (figure 1-

29).  The UFC autopilot sub-menu, line 2, will show the steer mode currently selected on the 

HSI and is used to couple the autopilot to the displayed steer mode.  If ILST or ILSN is selected 

on the HSI, the coupling to the steer mode is inhibited since the autopilot must be coupled prior 

to selection of the ILS modes on the HSI to fly an ILS approach.  With the autopilot coupled, ILST 

and ILSN are removed from the HSI display. 
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NOTE 

¶ If either ILS mode is selected on the HSI when the autopilot is 
coupled, the appropriate steer mode (TCN or NAV) is 
automatically selected and displayed on both the HSI and the 
UFC autopilot submenu.  For example, if ILSN was selected, 
the NAV steer mode is automatically selected on the HSI 
(boxed) when autopilot is coupled. 

¶ The TACAN steer mode no longer disengages automatically 
when flying through the zone of confusion (ZOC).  In the ZOC, 
TACAN steering will parallel the desired course.  Once out of 
the ZOC, TACAN steering will intercept and track the desired 
course. 

 

Assuming that the basic A/P is already engaged, coupling of the selected steer mode is done 

from the autopilot submenu.  Pressing the pushbutton next to the steer mode legend on the 

UFC displays an asterisk symbol next to the steer mode legend, couples the autopilot to the 

steer mode displayed, and displays an A/P symbol on the EHSI format. 

LŦ b!± ǎǘŜŜǊ ƳƻŘŜ Ƙŀǎ ōŜŜƴ ŎƻǳǇƭŜŘΣ ǘƘŜ ŀǳǘƻǇƛƭƻǘ ǎǘŀǘǳǎ ƛǎ ŘƛǎǇƭŀȅŜŘ ƻƴ ƳŜƴǳ м ŀǎ ά!κt b!±Σέ 

indicating that the autopilot is in the NAV steering mode.  The two remaining steer modes, 

TACAN and ground track, are selected and coupled with the autopilot in the same manner. 

In addition, the TACAN steer mode provides two display formats:  PLAN view and course 

ŘŜǾƛŀǘƛƻƴ ƛƴŘƛŎŀǘƻǊ ό/5LύΦ  ²ƘŜƴ ŎƻǳǇƭŜŘ ǘƻ ŀ ǎǘŜŜǊ ƳƻŘŜΣ ŀƴŘ ά!έ ƛǎ ŘƛǎǇƭŀȅŜŘ ƻƴ ǘƘŜ I¦5 ǘƻ 

the left of the steer mode (figure 1-7). 

Altitude Hold 

!ƭǘƛǘǳŘŜ ƘƻƭŘ ƛǎ ǎŜƭŜŎǘŜŘ ŀƴŘ ŜƴƎŀƎŜŘ ŦǊƻƳ ǘƘŜ ŀǳǘƻǇƛƭƻǘ ǎǳōƳŜƴǳ ǿƘŜǊŜ ƛǘ ƛǎ ŘƛǎǇƭŀȅŜŘ ŀǎ ά![¢ 

Ih[5Φέ  One of two altitude hold modes are available, either radar (RDR) or barometric (BARO).  

To change the altitude source from radar to baro, press the pushbutton next to the displayed 

source.  Assuming basic autopilot mode is engaged, the mode itself is selected by pressing the 

pushbutton next to the ALT HOLD.  An asterisk symbol appears next to the ALT HOLD legend 

when selected. 

BARO ς With the BARO altitude source displayed on the autopilot submenu display, press the 

pushbutton next to the ALT HOLD legend to select the mode.  ALT HOLD maintains baro altitude 

at selection.  When selected an asterisk symbol appears next to the mode.  The mode can be 

engaged if the vertical velocity is less than 2,000 feet per minute and disengages at 2,000 feet 
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per minute or greater.  The current altitude is held but not displayed on the A/P submenu in 

baro altitude hold. 

WARNING 

At low airspeeds (a function of gross weight and pressure altitude) 
when either the RDR or BARO altitude hold mode is being used, 
pitch authority becomes saturated and altitude hold will not be 
reliable.  The system will not automatically trip off until the aircraft 
exceeds 2,000 FPM vertical velocity. 

 

Radar ς With radar (RDR) selected as the altitude source, two options are selectable, radar 

altitude select and radar altitude hold.  The primary difference between the two is that a 

specific altitude is selected via the keyboard for radar altitude select whereas radar altitude 

hold maintains the altitude at selection.  Each is described in the following: 

a. Radar altitude select.  First enter the desired holding radar altitude using the UFC 

keyboard.  The selected altitude can be any value between 1,000 and 50,000 feet in 

increments of 10 feet.  Once displayed on the scratchpad and confirmed as the desired 

altitude, the selection is transferred to the UFC display, opposite the ALT HOLD legend, 

by pressing the pushbutton next to the previously selected altitude value displayed in 

the PB8 legend.   

b. Radar altitude hold.  This mode is selected to maintain the existing aircraft radar 

altitude.  The engagement limit is defined as a radar altitude of 400 to 50,000 feet.  

Selection is accomplished by first noting that the radar altitude select value on PB8 

displayed has no asterisk, then press the pushbutton next to ALT HOLD. 

WARNING 

The MilViz F-мр9 ŘƻŜǎ ƴƻǘ ƳƻŘŜƭ ŀƴȅ άƭƻƻƪ ŀƘŜŀŘέ ŎŀǇŀōƛƭƛǘȅ ƛƴ 
either radar altitude select or radar altitude hold modes of autopilot 
operation.  Therefore, care must be taken to remain situationally 
aware of area of rapidly rising terrain to avoid catastrophic loss of 
the aircraft. 

 

The autopilot status on MENU 1 with altitude hold or altitude select engaged and NAV steering 

ǎŜƭŜŎǘŜŘ όƻƴ ǘƘŜ 9I{Lύ ŀƴŘ ŀǎǘŜǊƛǎƪ όƻƴ ŀǳǘƻǇƛƭƻǘ ǎǳōƳŜƴǳύ ƛǎ ŘƛǎǇƭŀȅŜŘ ŀǎ ά!κt b!±κ![¢Φέ 
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Control Stick Steering 

In the MilViz F-15E, control stick steering will not override the engaged autopilot.  For manual 

control stick inputs to affect aircraft pitch, roll, or yaw, autopilot must be first disengaged via 

the FSX autopilot disengagement command or via the UFC commands. 

Autopilot Caution Displays 

Caution displays relating to the autopilot system are indicated by illumination of the MASTER 

CAUTION LIGHT, the flight control caution light, and the specific caution displayed on the 

appropriate MPD/MPCD in each cockpit.  Cautions are triggered as a result of crew action or 

autopilot system initiation. 

There are two ways the autopilot related cautions can be activated by crew action.  First is 

disengagement of the autopilot using the normal FSX autopilot disengage command.  The 

second is an unsuccessful autopilot engagement attempt.  

¶ Use of the FSX command to disengage the autopilot will cause the MASTER 

CAUTION, FLT CONTR (flight control) caution light, and MPD/MPCD autopilot (AUTO 

PLT) caution to illuminate.  To extinguish the caution lights, press the MASTER 

CAUTION light in the cockpit to reset the caution system. 

¶ If the crew attempts to engage an autopilot mode and the attempt is unsuccessful, 

the MASTER CAUTION, FLT CONTR caution light and the MPD/MPCD autopilot 

cautions are illuminated.  Unsuccessful coupling also refers to the unsuccessful 

selection of a steer or altitude hold mode causing the same three caution cues to 

illuminate.  In either case all three visual indications will remain on indefinitely until 

reset by the cockpit MASTER CAUTION reset function. 

Any autopilot disengagement not initiated by the crew produces a minimum of three caution 

indications:  MASTER CAUTION, flight control caution, and the MPD/MPCD AUTO PLT caution.  

In most cases, other related cautions will accompany this type of disengagement and will also 

be displayed. 

The caution and warning system has been mechanized to provide caution indications to the 

crew of multiple autopilot related problems.  The first autopilot related problem causes the 

MASTER CAUTION, flight control caution, and the MPD/MPCD AUTO PLT caution to come on.  

After MASTER CAUTION is reset, the crew is alerted to subsequent autopilot problems by the 

same system.  The autopilot MPD/MPCD caution message is also repositioned to the top of the 

caution list. 
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CAS FUNCTIONAL FAILURE 

CAS functional status is information available to the crew via the AFCS DETAIL BIT display.  The 

data provided is intended as supplementary information as to the current operating mode of 

the flight control computer.  The data may or may not be associated with an AFCS caution, but 

new information displayed will be accompanied by an AV BIT light.  To see the functional 

failures displayed, first call up the BIT menu.  Second, press the DETAIL pushbutton.  Third, 

press the AFCS pushbutton on the detailed BIT display.  The definition and associated options 

are as listed below: 

PCAS First Fail 

One of the three channels of flight control computer has detected a failure of an element 

(sensor, servo, switch, etc.) in the pitch axis of its channel.  Although pitch CAS is in full normal 

operation, if a second channel detects a failure of the same element the pitch and roll axes will 

be shut down with a resulting degradation of pitch and roll handling qualities.  Some of the first 

failures will automatically reset if the computer later determines normal operation.  However, 

other failures are latched out until the PITCH RESET is cycled on the CAS control panel.  

Autopilot remains functional. 

CASI Servoloop 

The CAS interconnect servo provides the harmonization between pitch CAS and the pitch 

mechanical controls.  If a second like failure occurs in this interconnect, pitch and roll CAS will 

shut down with associated CAS PITCH and CAS ROLL cautions in addition to the CASI 

SERVOLOOP status.  Attempts should first be made to reset roll CAS with the ROLL RESET 

switch, then PITCH RESET switch on the CAS control panel.  If pitch CAS is not resettable and the 

CASI SERVOLOOP status remains displayed, pitch CAS can be regained by positioning the pitch 

ratio switch to EMERGENCY prior to selecting pitch CAS reset. 

NOTE 

The combination of pitch CAS disengaged and Pitch Ration switch in 
emergency degrades handling qualities and should be accomplished 
at a safe altitude, below 500 KCAS and 1.0 Mach level flight 
conditions.  A small trim change may occur if pitch CAS is reset and 
subsequently disengaged. 
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RCAS First Fail 

One of the three channels of the flight control computer has detected a failure of an element 

(sensor, servo, switch, etc.) in the roll axis of its channel.  Although roll CAS is in full operation, if 

a second channel detects a failure of the same element the roll axes will shut down resulting in 

degraded roll characteristics.  Some of the first failures will automatically reset if the computer 

later determines normal operation.  However, other failures are latched out until the ROLL 

RESET is cycled on the CAS control panel. 

Roll Limit 

A first failure has been detected in the AFCS schedule of roll authority versus airspeed.  A 

second failure of the AFCS air data sensor will result in incorrect scheduling and an associated 

LT STK LMT caution.  At high airspeeds, above 550 KCAS or 1.0 Mach, lateral stick inputs should 

be limited to one half of full authority. 

AOA Fail 

This status is displayed in association with a LAT STK LMT caution indicating the AFCS cannot 

determine the angle of attack.  Roll CAS gain is set to zero which may result in degraded roll 

characteristics.  Operations above 600 KCAS are permissible with lateral stick inputs limited to 

one-half full authority.  Do not exceed one half lateral stick authority. 

UCAS First Fail 

One of the three channels of the flight control computer has detected a failure of an element 

(sensor, servo, switch, etc.) in the yaw axis of its channel.  Although yaw CAS is in full operation, 

if a second channel detects a failure of the same element the roll and yaw axes will disengage 

resulting in lateral/direction stability degradation.  Some of the first failures will automatically 

reset.  However, other failures will be latched out until the YAW RESET is cycled on the CAS 

control panel. 

Spin Recovery Failure 

The AFCS provides spin recovery aid by disengaging CAS and selecting full mechanical roll 

authority if excessive yaw rate is detected.  SPIN RECOVERY FAILURE in conjunction with a CAS 

YAW caution indicates yaw rate cannot be determined by the flight control computer and the 

spin recovery aid mode is inoperative.  SPIN RECOVERY FAILURE status without an associated 

CAS YAW caution indicates full mechanical roll authority may be incorrectly selected.  High AOA 

handling qualities and spin protection may be degraded.  Avoid acrobatic maneuvers. 
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CAS ARI Off 

¢ƘŜ ŦƭƛƎƘǘ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳ Ŏƻƴǘŀƛƴǎ ǘǿƻ ƘŀǊƳƻƴƛȊŜŘ !wLΩǎΦ  ¢ƘŜ ƳŜŎƘŀƴƛŎŀƭ !wL ƛǎ ǎŎƘŜŘǳƭŜŘ ŀǎ ŀ 

function of stick position and the CAS ARI is scheduled as a function of roll rate and AOA.  The 

mechanical ARI disengages at Mach 1.0 and the CAS ARI disengages at Mach 1.5.  With the loss 

of the ability to determine Mach, roll rate, or AOA as a result of failures, the flight control 

computer disengages CAS ARI and displays CAS ARI OFF status.  Although mechanical ARI is not 

affected by this, some additional aircrew coordination may be required during maneuvers 

above 30 units AOA. 

RCP Stick Sensor 

If the rear cockpit stick force sensor fails, pitch and/or roll CAS will disengage setting the CAS 

PITCH and/or CAS ROLL cautions with an associated RCP STICK status.  CAS will be resettable.  

However, the rear cockpit stick force commands to the flight control computer will be 

inoperative.  Stick inputs by the WSO will result in sluggish performance and reduction of loads 

όоΦрƎΩǎ ƳŀȄƛƳǳƳύ ŎŀǇŀōƛƭƛǘȅΦ  hƴƭȅ ƳƛƭŘ ƳŀƴŜǳǾŜǊǎ ǎƘƻǳƭŘ ōŜ ŀǘǘŜƳǇǘŜŘ ōȅ ǘƘŜ ōŀŎƪǎŜŀǘŜǊΦ 

CAS Rudder Pedal 

If the rudder pedal position sensor fails, yaw CAS will disengage setting the CAS YAW caution 

with an associated CAS RUDDER PEDAL status.  Yaw CAS will reset.  However, the rudder pedal 

position sensor will be inoperative.  Lateral directional stability will be normal for coordinated 

flight, but uncoordinated commands will tend to be washed out and should be avoided. 

One Rudder CAS 

If a rudder servo fails, the servo is disengaged and the CAS gain to the other servo is doubled.  

Yaw CAS will continue to work normally but total rudder power is reduced.  Rolls must be 

limited to one half stick.  No flight above the following limits: 

 Limits ς 525 KCAS when > 1.6 Mach 

  -- With LANTIRN Pods 

¶ 1.2 Mach < 18,000 ft 

¶ 600 KCAS, 18-34,000 ft 

¶ 1.6 Mach above 34,000 ft 

Non-hydraulic BIT 

NON-HYD is displayed on the DETAIL BIT page as a result of AFCS initiated BIT detecting an 

incompatible state of the aircraft hydraulic pressure switches or the PRCA thermal switch.  
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Some BIT tests requiring hydraulics will have been bypassed and therefore a full system test has 

not been accomplished.  This status will remain displayed until a full system BIT can be initiated.  

Check the MPD/MPCD for cautions associated with the hydraulic systems.  If all hydraulic 

systems are normal, proceed with the functional checkout of the Flight Control system. 

BIT Code 

Displayed as a result of any detected malfunction within the AFCS or associated flight control 

interface (for example BIT CODE 999A).  BIT codes will cycle through all stored values and 

continuously repeat this process.  In flight, BIT codes not associated with other functional 

failure information will not activate the AV BIT light.  However, any stored code will activate the 

AV BIT light one minute after landing.  BIT codes are intended as an aid to maintenance. 

NOTE 

Initiated BIT will clear all stored BIT codes.  Pressing and holding the 
Emergency Disconnect Switch (EDS) and then pressing and holding 
the BIT consent switch also clears the stored BIT codes.  To aid in 
aircraft maintenance, the AFCS BIT codes should be recorded before 
being cleared. 

 

OVERLOAD WARNING SYSTEM (OWS) 

An overload warning system (OWS) is provided.  For the OWS to program properly, the external 

stores configuration must be correctly set in the PACS.  A 900 Hz tone is heard in the headset to 

give warning that the maximum allowable G is being approached.  The tone is first heard at 85% 

maximum allowable G or 1 G below the maximum allowable, whichever is lower, and is 

interrupted at a rate of 4 Hz to produce a beeping sound.  At 92% the tone is interrupted at a 

ǊŀǘŜ ƻŦ мл IȊΣ ǳƴǘƛƭ млл҈ ǘƘŜ ǾƻƛŎŜ ǿŀǊƴƛƴƎ άh±9w DΣ h±9w Dέ ƛǎ ƘŜŀǊŘΦ  ¢ƘŜ άh±9w DΣ h±9w Dέ 

continues until the percentage of overload falls below 100%.  If the overload condition is 

ǊŜƭƛŜǾŜŘ ƛƴ ǘƘŜ ƳƛŘŘƭŜ ƻŦ ŀƴ άh±9w Dέ ǘǊŀƴǎƳƛǎǎƛƻƴΣ ǘƘŜ ǘǊŀƴǎƳƛǎǎƛƻƴ ǿƛƭƭ ōŜ ŎƻƳǇƭŜǘŜŘ ōŜŦƻǊŜ 

the voice warning is discontinued.  Inflight, OWS operation may be verified by display of both 

current G and maximum allowable G on the HUD. 

The OWS computes fuel changes at a maximum of forty (40) pounds per second.  Whenever the 

OWS computed fuel is greater than the aircraft configuration can hold (e.g. tank jettison), the 

OWS will be inoperative until computations catch up with actual fuel quantity. 
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Component Malfunctions 

Failure of systems which supply data to OWS can cause the OWS to malfunction.  Since these 

systems are also of prime importance for flight, a failure would be apparent to the aircrew (for 

ŜȄŀƳǇƭŜΣ /!{ ŘǊƻǇ ƻŦŦΣ !5/ .L¢Σ ŦǳŜƭ ǉǳŀƴǘƛǘȅ ƳŀƭŦǳƴŎǘƛƻƴΣ ŎǳǊǊŜƴǘ DΩǎ ǳƴǊŜŀǎƻƴŀōƭŜύΦ  LŦ ǘƘŜ 

aircrew detects a malfunction in one of these systems, the OWS should be considered 

inoperative and the flight manual non-OWS G limits should be observed, even though the HUD 

G window may still indicate the OWS is operating. 

/ŜǊǘŀƛƴ ŦŀƛƭǳǊŜǎ Ŏŀƴ ǊŜǎǳƭǘ ƛƴ ŀ Ŏƻƴǘƛƴǳƻǳǎ άƻǾŜǊ-Dέ ǾƻƛŎŜ ǿŀǊƴƛƴƎΦ  [ƻƎƛŎ ǿŀǎ ǘƘŜǊŜŦƻǊŜ 

incorporated to shut down the OWS after 30 seconds of accumulated voice warnings.  Thus the 

aircrew should be aware that if the voice warning comes on for 30 seconds and then stops, it is 

not because the system has corrected itself.  Checking the HUD in this situation will verify OWS 

shutdown, and the non-OWS G limits must be observed.  The aircraft can verify that the OWS is 

operational by observing the following: 

¶ !ƭƭƻǿŀōƭŜ DΩǎ ŀǊŜ ŘƛǎǇƭŀȅŜŘ ƻƴ ǘƘŜ I¦5 ǿƘŜƴ ŀƛǊōƻǊƴŜ ŀƴŘ ŎǳǊǊŜƴǘ DΩǎ ŀǊŜ ƻŦ ŀ 

reasonable value; 

¶ The ARMT format on MPD/MPCD displays the actual configuration; 

¶ The systems supplying information to the OWS are up (no ADC BIT failure, 

reasonable fuel quantity indications). 

MPD/MPCD Display 

When the aircraft is G loaded to 85% or more of the design limit, the overload conditions are 

stored in the CC memory and can be recalled as an information matrix on the MPD/MPCD.  The 

ƻǾŜǊƭƻŀŘ ŎƻƴŘƛǘƛƻƴǎ ƛƴŎƭǳŘŜ ƴƻǊƳŀƭ ŀŎŎŜƭŜǊŀǘƛƻƴ ƛƴ ǘƘŜ DΩǎ ό!//ύΣ ǘƘŜ ǇŜǊŎŜƴǘ ƻǾŜǊƭƻŀŘ όh±[ύΣ 

and overload severity codes for selected components. 

Figure 1-8 shows a typical OWS matrix.  The matrix is displayed on the MPD/MPCD by selecting 

OWS from the menu display.  The abbreviations used on the display are: 

ACC Normal acceleration load factor.  This is a two 
or three digit number with a decimal before 
the last digit understood (e.g., 92 is read as 9.2 
DΩǎύΦ 
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OVL Percentage of overload expressed as a whole 
percentage.  The percentage severity code as 
follows. 
 

%OVL SEVERITY CODE 
LEVEL 

0% -- 100% 0 
101% -- 110% 1 
111% -- 120% 2 
121% -- 130% 3 
131% -- 140% 4 
141% and above 5 

 

FUS Fuselage 
WNG Wing 
LTL Left tail boom 
RTL Right tail boom 
PYL Pylon 
CFT Conformal fuel tanks 
MIT Mass items 
CLR Clear function for weight-on-wheels and to 

clear the OWS matrix from CC memory. 
RCD Record function for the video tape recording 

set (VTRS). 
 

The first line of the display shows the worst (highest) overload condition recorded during the 

flight.  The second line is the latest overload condition encountered.  Subsequent lines display 

overload percentages and severity codes for the listed components.  This information is used to 

determine the required maintenance action.  An overload value of exactly 100 will cause a 0 to 

be displayed, but a value of 100 plus .01 will cause a 1 to be displayed.  All applicable 

inspections are based on severity codes and not percent overload, which is displayed for 

information only. 

Stored entries are automatically removed from the CC during INS align if no entry exceeds 

100%.  Overloads over 100% latch indicator 72 on the avionics status panel (ASP) and can be 

cleared by selecting CLEAR from the OWS display on the MPD/MPCD and having maintenance 

personnel reset the ASP in the nose wheel well.  The procedure to clear the matrix is contained 

in section 2 of this POH. 



  

Version 1.1 ς 9 July 2011 
[- 60 -] 

MilViz F-мр9 tƛƭƻǘΩǎ hǇerating Handbook 

 

Figure 1-8 
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WARNING/CAUTION/ADVISORY LIGHTS 

The red warning lights provide indications of system malfunctions that require immediate crew 

attention.  Except for the gear handle and gear UNSAFE lights, the warning lights are 

prominently located at or near the top of the instrument panel in both cockpits.  The left and 

right BURN THRU lights are only located in the front cockpit.  The caution lights also provide 

indications of system malfunction which requires less than immediate attention.  There are two 

kinds of caution indications, the amber caution lights located on the caution lights panel in the 

front cockpit and on the warning/caution/advisory lights panel in the rear cockpit, and cautions 

ǿƘƛŎƘ ŀǊŜ ŘƛǎǇƭŀȅŜŘ ƻƴ ǘƘŜ at5Ωǎ ŀƴŘ at/5Ωǎ ƛƴ ōƻǘƘ ŎƻŎƪǇƛǘǎΦ 

Only two cautions, the EMER BST ON and the BST SYS MAL, appear as both yellow caution lights 

and MPD/MPCD cautions.  The FLYUP ARM yellow caution light appears only in the rear cockpit.  

MPD/MPCD cautions are initially displayed on the right MPD in the front cockpit and the right 

MPCD in the rear cockpit.  Depending on the number of cautions displayed, they are present in 

three columns written left to right as they occur.  The most recent caution will appear at the 

top of the right column.  See figure 1-9.   

CAUTION LIGHTS 

There are three yellow caution lights on the caution lights panel in the front cockpit and 

warning/caution/advisory light panel in the rear cockpit which are classified as major category 

caution lights.  These lights, ENGINE, FLT CONTR, and HYD, provide a prompt that MPD/MPCD 

cautions from that particular category are being displayed.  The MASTER CAUTION light comes 

on with any of the major category caution lights.  The corresponding MPD/MPCD caution will 

remain on until the problem is corrected.  The systems associated with each major category 

light caution are as follows: 

ENGINE  
ATDP  
FUEL HOT INLET ICE 
L BST PUMP R BST PUMP 
L INLET R INLET 
L BLEED AIR R BLEED AIR 
L ENG CONTR R ENG CONTR 
L OIL PRESS R OIL PRESS 
FLT CONT  
AUTO PLT CAS PITCH 
RUDR LMTR PITCH RATIO 
CAS YAW ROLL RATIO 
CAS ROLL LAT STK LMT 
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HYD  
L PUMP R PUMP 
PC1A PC1B 
UTL A ULT B 
PC2A PC2B 

 

With double generator failure and the emergency generator operating, cautions will be 

displayed only on the MPCD in the front cockpit.  With a CC failure only, cautions are always 

displayed on any CRT that has the radar display format. 

 

Figure 1-9 
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ADVISORY LIGHTS 

The advisory lights, which are either green or white, indicate safe and normal conditions and 

impart information for routine purposes.  Individual advisory lights are located throughout the 

cockpit and are described with their applicable equipment.  A list of warning/caution/advisory 

lights, with causes of their coming on and correction action to be taken is described in Section 3 

of this POH.  Intensity control of the lights is described in lighting, this section, MASTER 

CAUTION LIGHTS. 

MASTER CAUTION LIGHTS 

The MASTER CAUTION lights, on the upper instrument panel in both cockpits, come on 

simultaneously when any MPD/MPCD caution comes on.  They also come on with all yellow 

caution lights except the following:  PROGRAM, MINIMUM, CHAFF, FLARE, LOCK/SHOOT, AV 

BIT, LASER ARMED, EMIS LMT, and FLY UP ARM.  The MASTER CAUTION lights go out when the 

front cockpit MASTER CAUTION is pressed but, except for the AUTO PLT caution, the caution 

remains on until the malfunction is corrected.   

Although the MASTER CAUTION lights do not come on with the AV BIT caution, pressing either 

cockpit MASTER CAUTION light turns off the AV BIT.  Note:  the rear cockpit MASTER CAUTION 

light cannot be used to re-set the master caution lights circuit or turn off the MASTER CAUTION 

light. 

AUDIO WARNING SYSTEM 

The audio warning system is made up of both audio tones and voice warnings.  The weapons 

lock on tone, TEWS caution and launch tones, ILS audio, and TACAN audio are volume 

controlled by the RCIP for the cockpit and the ICSCP for the rear cockpit.  The IFF mode 4 tone is 

generated by the IFF transponder in response to a valid mode 4 interrogation.   

The OWS tone is generated by the MPDP when the aircraft approaches design limit structural 

overload.  When overload is exceeded, the tone is replaced with a voice warning.  The unsafe 

landing warning tone is generated as a function of landing gear position, aircraft altitude, 

airspeed, and rate of descent.  The AOA stall warning tone is generated when the angle of 

attack exceeds 28.4 units. 

The AFCS enables the departure warning tone when the yaw rate exceeds 30 degrees per 

second.  The beep rate of the tone increases as the yaw rate increases, and the maximum beep 

rate is reached at a yaw rate of 60 degrees per second.  The voice warning system volume 

cannot be adjusted.  The silence button on the ICSCP/RICP is used to silence any voice or tone 

warning for up to one minute. 
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The voice warning system activates the following warnings if conditions exist which cause the 

associated warning lights to come on: 

¶ ά!. .¦wb ¢Iw¦ [9C¢έ 

¶ ά!. .¦wb ¢Iw¦ wLDI¢έ 

¶ ά.LbDh C¦9[έ 

¶ ά[h² C¦9[έ 

¶ ά[h² ![¢L¢¦59έ 

¶ άh.{¢!/[9 !I9!5έ 

¶ άh±9w-Dέ 

¶ ά²!wbLbDΣ !a!5 CLw9έ 

¶ ά²!wbLbDΣ C¦9[ [h²έ 

¶ ά²!wbLbDΣ 9bDLb9 CLw9 [9C¢έ 

¶ ά²!wbLbDΣ 9bDLb9 CLw9 wLDI¢έ 

¶ ά²!wbLbDΣ h±9w¢9at [9C¢έ 

¶ ά²!wbLbDΣ h±9w¢9at wLDI¢έ 

¶ ά²!wbLbDΣ ¢w!b{C9w t¦atέ 
 

Voice warning for OVER-G continues until the condition causing the voice warning system to 

activate is corrected.  All other voice warnings repeat twice and do not repeat again unless the 

condition causing the warning is corrected and subsequently reoccurs. 

Voice warning for the AMAD fire detection system and the FTIT indicators become effective 

with JTS operation during first engine start.  Voice warning for the engine fire detection system 

and fuel low level detection system becomes effective with application of external power, or 

with the emergency generator coming on the line during engine start. 

BUILT-IN TEST (BIT) SYSTEM 

The built-in test (BIT) system provides the crewmembers with displays of avionic system status.  

Most information is derived from BIT mechanizations in the avionics sets and from non-avionic 

.L¢Ωǎ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ŎƻƳǇǳǘŜǊ ǎƻŦǘǿŀǊŜ ŦƻǊ ƻǘƘŜǊ ŀƛǊŎǊŀŦǘ ǎȅǎǘŜƳǎΦ 

Three methods are used:  continuous, periodic, and initiated.  The continuous method 

constantly monitors particular signals for presence, value or logic.  The periodic method 

automatically intersperses test signals and replies amongst operating signals in such a manner 

that they do not interfere with normal equipment operation.  The initiated method must be 

initiated by the crewmember and causes an interruption of normal operation of the designated 

system for the duration of the test. 
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Equipment Status Displays 

Equipment status displays (BIT, caution, and advisory) provide the aircrew with continuous 

status of the avionic equipment.  The AV BIT caution lights are a cue to check equipment BIT 

status. 

Failure to pass any BIT test causes the appropriate equipment indicator(s) on the avionics status 

panel in the nose wheel well to latch, the front and rear cockpit AV BIT caution lights to come 

on, and if appropriate a system caution is displayed.  Pressing the front cockpit MASTER 

CAUTION light turns off the AV BIT caution lights.  BIT failures will be displayed by pressing the 

BIT button on the MENU display. 

BIT DISPLAY 

A MENU selectable BIT display (figure 1-10) contains the status of all BIT tested systems and is 

selected by pressing PB20 (BIT) on the main menu.  The systems which may be BIT tested are 

displayed around the outer edge of the BIT display.  To select a particular system for BIT, press 

the PB next to the desired system or combination of systems.  The center of the BIT display is 

ŘƛǾƛŘŜŘ ƛƴǘƻ ǘǿƻ άǿƛƴŘƻǿǎΦέ  ¢ƘŜ ǳǇǇŜǊ άƛƴ-ǘŜǎǘέ ǿƛƴŘƻǿ ŘƛǎǇƭŀȅǎ ǘƘŜ ǎȅǎǘŜƳǎ ƛƴ ǿƘƛŎƘ ŀƴ 

ƛƴƘƛōƛǘŜŘ .L¢ ƛǎ ōŜƛƴƎ ǇŜǊŦƻǊƳŜŘΦ  ¢ƘŜ ƭƻǿŜǊ άŜǉǳƛǇƳŜƴǘ ŦŀƛƭǳǊŜέ ǿƛƴŘƻǿ ŘƛǎǇƭŀȅǎ ǘƘŜ ǎȅǎǘŜƳόǎύ 

that are turned off, not installed, or have failed BIT. 

Initiated BIT 

In addition to displaying the system BIT status the BIT display is used to command an initiated 

BIT.  Those systems identified by the options on the display periphery have initiated BIT 

capability (figure 1-10).  The basic BIT format is altered slightly depending on whether the 

aircraft is on the ground or airborne.   

AFCS, DSPL, ADC, EXCS, and INS are displayed only when on the ground.  AIU, RALT, and LANT 

are removed when conduction flight operations requiring their active function.  The BIT is 

initiated from either cockpit by pressing the button adjacent to the desired option.  When a BIT 

is initiated the other options are removed and the STOP option is displayed.  Pressing STOP 

button will terminated the BIT in process.  If STOP is pressed while an LRU is performing BIT and 

LRU remains locked in BIT for 5 seconds or longer, ESCAPE will replace the STOP legend. 

If ESCAPE is pressed, the BIT routines in the CC are reset so BIT can proceed on other systems.  

ESCAPE should only be used as a last resort to abort the initiated BIT after STOP has failed.  

System lockup may occur when ESCAPE is pressed. 



  

Version 1.1 ς 9 July 2011 
[- 66 -] 

MilViz F-мр9 tƛƭƻǘΩǎ hǇerating Handbook 

BIT may be initiated one at a time or in certain combinations.  In the case of AFCS and PACS, 

additional switchology is required.  Selection of AUTO BIT causes a simultaneous BIT of a 

majority of the avionic equipment.  Refer to AUTO BIT. 

NOTE 

During ground operation, the DSPL legend on the BIT menu will not 
be displayed when either of the below conditions exist: 

¶ A top level armament display has been selected on any 
MPD/MPCD. 

¶ A nuclear display is selected which does not have the MENU 
legend displayed next to PB 11. 

 

The above condition will exist if either of these two conditions list in the note above were 

previously selected on any MPD/MPCD even though that MPD/MPCD is turned off.  If a DSPL 

BIT is required on the ground and DSPL legend is not displayed, turn on all MPD/MPCD and 

deselect any top level armament or nuclear displays. 

AUTO BIT 

If the AUTO button is pressed, BIT are initiated in time sequence for systems turned on.  

Prerequisites for ground AUTO BIT are:  the PACS, HUD, and other peripherals must be turned 

on and the radar timed in (if included).  The sequence is initiated by pressing the pushbutton 

adjacent to AUTO and will take 3.5 to 4 minutes to run if radar is included or 1 minute if radar is 

OFF. 

¢ƘŜ ǎȅǎǘŜƳǎ ŀǊŜ ŘƛǎǇƭŀȅŜŘ ƛƴ ǘƘŜ άƛƴ-ǘŜǎǘέ ǿƛƴŘƻǿ ŀǎ ǘƘŜȅ ǇŜǊŦƻǊƳ .L¢ ŀƴŘ ŀǊŜ ǊŜƳƻǾŜŘ ǿƘŜƴ 

complete.  The minimum time any equipment will be displayed is two seconds.  If a failure is 

ŘŜǘŜŎǘŜŘΣ ǘƘŜ ǎȅǎǘŜƳ ƛǎ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ άƛƴ-testέ ǿƛƴŘƻǿ ŀƴŘ ƛǎ ǘƘŜƴ ŘƛǎǇƭŀȅŜŘ ƛƴ ǘƘŜ 

άŦŀƛƭǳǊŜέ ǿƛŘƻǿΦ 

When an LRU with an asterisk is displayed as a no-go, DETAIL information may be available.  If 

STOP is selected, all systems tests will be terminated, except the radar, ICSCP, and radar 

altimeter, which will continue to run.  The following systems are tested during AUTO BIT: 

AAI IBS 
ADC ICS 
ADF IFF 
AIM M/4 
AIU 1A MPDP 
AIU 1B RALT 
AIU 2 RDR 
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CMD RMR 
COMM RWR 
EMD TCN 
EWW FWD UFC 
EXCS AFT UFC 

 

The EXCS, ADC, and MPDP are not tested during AUTO BIT when airborne.  The radar altimeter 

is not tested during AUTO BIT when airborne and used as an active component during any 

phase of flight. 

FUNCTIONAL FAILURES 

Functional status information is provided on the DETAIL BIT display for the AFCS, TGT Pod, and 

navigation FLIR.  This information is supplementary and may trigger the MASTER CAUTION light.  

When AFCS, TGT FLIR, or NAV FLIR are displayed on any BIT format, check the DETAIL page for 

functional failure information.  Refer to Section 3 of this POH for the meaning of AFCS 

functional failures. 

AFCS PREFLIGHT INITIATED BIT 

For the AFCS, the BIT button on the CAS panel in the front cockpit must be pressed and held 

when BIT is initiated from the BIT display.  This prevents inadvertent initiation of BIT display.  

This prevents inadvertent initiation of BIT on the AFCS for reasons of flight safety.  AFCS BIT is 

terminated by pressing the STOP button on the BIT display.  If AFCS BIT is interrupted, the 

message INCOMPLETE is displayed in the lower display window.  Reinitiate AFCS BIT to clear the 

INCOMPLETE legend.  Running a successful AFCS BIT will clear the INCOMPETE. If the INS is 

powered, holding brake must be ON to perform AFCS initiated BIT. 
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Figure 1-10 
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CENTRAL COMPUTER (CC) 

The central computer (CC) is a high speed, stored program, general purpose digital computer 

that performs mission oriented computation from data received from control panels and 

subsystems aboard the aircraft.  The computations include A/A and A/G steering and weapon 

delivery, navigation, flight director, and control and display management.  The CC provides the 

aircrew with steering and weapon delivery cues, target data, avionic system status, weapons 

configuration, and flight data in the air-to-air attack, air-to-ground attack, visual identification 

(VI), and navigation (NAV) modes of operation.   

The CC computations are controlled by the operational flight program stored in the CC memory.  

Failure detection of the peripheral systems and CC internal operation is done by continual 

monitoring.  Backup system substitution is also accomplished in the central computer.  If the 

computer detects a power loss or failure there is a drastic change in the display formats.   

In the front cockpit, the left MPD displays the radar A/A format (with A/G format selectable), 

the MPCD displays ADI, the right MPD displays TEWS, and the HUD shows a backup format.  In 

the rear cockpit, the left MPCD displays ADI, the left MPD has a radar display, the right MPD 

displays, TEWS, and the right MPCD displays TSD. 

CENTRAL COMPUTER INTERFACE 

The central computer is interfaced with the radar, Programmable Armament Control System 

(PACS), AFCS, Air Data Computer (ADC), Attitude Heading Reference System (AHRS), 

Multipurpose Display System, Head Up Display (HUD), Signal Data Recorder (SDR), Radar 

Warning Receiver (FWR), Inertial Navigation Unit (INU), the Engine Diagnostic Unit (EDU), and 

the Avionics Status Panel.  The CC reset is performed by pressing the CC reset button on the 

front cockpit sensor control panel.  The CC reset should be initiated only if a CC problem is 

suspected. 

MISSION NAVIGATOR (MN) 

NOTE 

If the CC is replaced, an INS precision velocity update (PVU) is 
required to correct for pointing errors. 
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The CC maintains a MN routine separate from the INS.  The MN integrates PVU corrected 

velocities for use in weapons delivery modes.  It also provides relative target ranges in platform 

coordinates and allows position updates independent of the INS. 

MULTIPLEX BUS (MUX BUS) 

Coded messages are transmitted between the CC and remote terminals in both directions on 

the multiplex bus.  The coded messages are in serial digital format.  The CC (or MPDP in backup 

mode) establishes communications on the avionics 1553 mux bus by scheduling all messages.  

Messages are blocks of data that contain the total information to be transferred.  The blocks of 

data in a message are called words.  There are three types of words:  command, status, and 

data.  The CC (or MPDP in backup mode) gives commands, inspects status, and receives and 

sends data. 

AVIONICS INTERFACE UNITS (AIU) 

The avionics interface unit set consists of two avionics interface units, AIU number 1 and AIU 

number 2.  The AIU set controls, processes, and routes interfacing signals between multiple 

aircraft systems.  The table below lists the units and data that are lost if an AIU fails. 

The AIU set communicates with the CC by way of the avionics 1553 mux bus.  During backup 

mode, when the CC has failed, the AIU set will communicate with the multipurpose display 

processor (MPDP).  Data which is transferred between the AIU set and the CC is listed below: 

1. BIT data ς aircraft systems and AIU set. 

2. Up-front display and control data. 

3. Aircraft systems discrete, mode, control, and status data. 

4. Cautions, warnings, and advisories. 

5. UHF and IFF initialization. 

6. Memory inspect data. 
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Figure 1-11.1 
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Figure 1-11.2 

 

DATA TRANSFER MODULE SET (DTMS) 

The Data Transfer Module Set (DTMS) is not modeled on the MilViz F-15E because the purpose 

of the DTMS in the real F-15E is to facilitate electronic flight plans and weapons computations 

ŀǘ ŀ ŎŜƴǘǊŀƭƛȊŜ ǇƭŀƴƴƛƴƎ ŦŀŎƛƭƛǘȅ ŀƴŘ ǘǊŀƴǎŦŜǊ ŦƻǊ ǉǳƛŎƪ ǳǇƭƻŀŘ ǘƻ ǘƘŜ ŀƛǊŎǊŀŦǘΩǎ ǎȅǎǘŜƳǎΦ  C{· ŘƻŜǎ 

not facilitate any such option. 
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CONTROL STICK AND THROTTLE QUADRANT 

The control sticks and throttles on the real world F-15E are specifically modeled for complex 

multiple HOTAS commands.  Given that it is impractical to model precisely these features on 

the virtual control sticks and throttles in the virtual front and rear cockpits, these options are 

not present in the MilViz F-15E.  However, default FSX commands as well as custom keyboard 

commands may be programmed using both the default FSX controller interface menu or thirdς

party applications to allow the customer to program various available third-party controllers to 

fully replicate the HOTAS function.  Customers who do this are therefore free to customize the 

commands to their personal desires.  For these reasons, the illustrations and explanations of 

the control stick on the real world F-15E is omitted from this POH. 

UPFRONT CONTROLS (UFC) 

The upfront controls in the front and rear cockpit are the major interface units for control of 

avionics subsystems.  The UFC consists of 10 function buttons, six 20-character rose of display, 

four radio volume controls, two rotary brightness control knob, and an EMIS LMT pushbutton 

(figure 1-12).  The UFC Built-in test (BIT) and continuous BIT.  Basic self test, initiated BIT and 

continuous BIT.  Basic self test is run each time the unit comes out of the OFF mode.  Initiated 

BIT is run in response to the BIT initiate discrete input. 

The third level of BIT is continuous as performed in normal operation.  This method depends on 

the aircrew observation because of the large number of switches and display segments.  Each 

level of BIT is desensitized such that a single glitch will not cause a no-go indication.  The UFC 

provides control of the following systems: 

a. Intertial Navigation System (INS) ς data entry and display 

b. TACAN ς frequency input and tuning 

c. Autopilot ς attitude hold, altitude hold, radar preset altitude, and steer modes. 

d. IFF/SIF 

e. AAI 

f. UHF radios ς including ADF and KY-58. 

g. ILS 

h. NAV FLIR 

9ƛǘƘŜǊ ƻŦ ǘƘŜ ǘǿƻ ¦C/Ωǎ ŎƻƴǘǊƻƭǎ ŀƭƭ ǎȅǎǘŜƳǎ ŀƴŘ ŜŀŎƘ ƛǎ ŘǊƛǾŜƴ ōȅ ƛǘǎ ƻǿƴ ǇǊƻŎŜǎǎƻǊ όŀƴ !L¦ύ 

with paths to the other AIU.  This provides a redundancy when a UFC or processor failure 

occurs. 
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The UFC panel alphanumeric pushbutton keys as well as the other pushbuttons are read by the 

CC.  Numbers 0-9 or letters A, N, B, W, M, E, S, C, -(dash), decimal point, and colon are available. 

0-9 Key Enters number 

SHF (shift) Key Enables upper case functions on next key 
pressed. 

A/P Key Selects autopilot format and couples 
autopilot. 

MARK Key Mark and selects marked point for display. 

MENU Key Selects menu format 
1st Push ς MENU 1 
2nd Push ς MENU 2 
3rd Push ς MENU 1 

DATA Key Selects data display format 1st 
Push ς DATA 1 
2nd Push ς DATA 2 
3rd Push ς DATA 1 

CLR (clear) Key Three functions on successive pushes 
1st Push ς Removes last character entered. 
 
2nd Push ς Clears all scratchpads 
 
3rd Push ς Clears display except radio data. 
Press one of the top 8 pushbuttons to recall 
the top 4 lines.  All keyboard entries are active 
but data entry may be made for radios only.  
 The scratchpad is enabled for display.  If any 
of the top eight pushbuttons are pressed with 
data in the scratchpad the entry is invalid and 
the scratchpad flashes.  If data is displayed, 
the CLR key blanks the scratchpad only. 
 
4th Push ς Clears all 6 rows of display. 
When all 6 rows are blanked, the scratchpad is 
not displayed and no data entry is permitted.  
MARK A/P, DATA, MENU, I/P and EMIS LMIT 
are the only active keyboard keys. 

I/P Key Initiates IFF identification of Position (I/P) 
Decimal Point 
Key (.) 

Enters decimal point 
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GREC C/M Key Left or Right key enables/disables guard 
receiver or changes between preset channel 
and manual frequency on appropriate radio. 

VOL R1, R2, R3, 
R4 

Volume control for selected radio 

EMIS LMT Key Limits electronic emissions from the aircraft 
for passive operations.  The EMIS LMT light 
comes on when first selected.  When 
pushbutton is pressed again the emission limit 
is deselected and most emitters return to their 
previous state of operation.  However, TACAN 
T/R must be reselected and all IFF modes must 
be reselected or phasing re-enabled on the 
UFC.  

BRT Controls brightness of LCD displays 
 

The UFC multifunction buttons are used as the options indicated, except button 5 and 6 which 

are dedicated to radios/submenu displays.  Buttons are numbered 1 thru 10 beginning at the 

top left.  PB1 thru PB5 are top to bottom on the left.  PB6 thru PB10 are top to bottom on the 

right. 

NOTE 

When making an entry requiring a decimal point, the decimal 
point must be entered, except for manual UHF frequencies. 

 

Since a large number of system functions have been integrated into the UFC, several menus or 

display formats were developed.  These displays are called data displays, menus, and 

submenus.  There are 2 data displays, 2 menus, and 19 submenus.  Regardless of the data or 

submenu displayed, the radio communication information is always retained.  The two data 

displays (DATA 1 and DATA 2), menus (MENU 1, MENU 2) and the submenus pertaining to 

communications and radio navigation are described in the following paragraphs. 

Data 1 Display 

The following descriptions reference the information displayed on Figure 1-12.  This displays 

current aircraft information.  It is selected by pressing the DATA pushbutton on the UFC 

keyboard (Figure 1-12).  On this format, pressing PB1 shows LOS bearing and range to current 

steerpoint and ETE/ETA.  The selection will initially power up to display steerpoint bearing and 
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range.  The PB may be pressed and released to toggle through the three selections.  PB2, PB3, 

and PB4 display calibrated, true, and ground speeds respectively.  Additionally, PB3 and PB4 

control the display of true airspeed and groundspeed on the HUD and EADI formats (an asterisk 

is displayed on the UFC when the display is enabled).  PB7 displays either winds (from IS if in air 

data mode) or the CC clocktime (must be set each sortie by aircrew). 

The display will initially power-up to display time at PB7.  Radar (CARA) and baro-corrected 

altitudes are displayed by PB8 and PB9 respectively.  In addition, PB8 controls the display of 

radar (CARA) altitude on the HUD and EADI formats (as asterisk is displayed on the UFC when 

display is enabled).  PB10 shows the current steerpoint.  Steering can be changed by typing the 

new point in the scratchpad and entering it by pressing PB10.  Pressing PB10 with a blank 

scratchpad calls up the point data submenu. 

Data 2 Display 

Again, the following descriptions reference the information presented on Figure 1-12.  Pressing 

the DATA pushbutton a second time displays the data 2 display (Figure 1-12).  This display 

contains NAV data functions which provide the capability to determine what the remaining fuel 

will be at a selected sequence (steer or target) point, time enroute, and so forth.  On the data 2 

display, the sequence points are indicated by SP followed by the point number identifier.  Only 

steer and target points may be identified as sequence points (SP) on the data 2 display.  Target 

23, route alpha is the current line of sight point selected.  As a result, the 15,000 pounds 

readout represents the amount of fuel remaining when the aircraft reaches the SP if the aircraft 

travels at the current aircraft ground speed displayed, 395K, from the aircraft present position 

direct to SP24A.  Also shown is the calculated ETA to reach SP24A.  Pressing the pushbutton 

next to the ETA will provide the ETE.  If range and bearing to SP24A is desired, pressing the 

pushbutton next to the fuel remaining (15,000 pounds) will display the information. 

Within the same format a second sequence point, SP25A, is displayed automatically with the 

data relating to it because it is the next point after the line-of-sight point with a time-on-target 

(TOT) assigned to it.  The 12,000 pounds readout is estimated fuel remaining when the aircraft 

gets to SP25A.  Pressing the pushbutton next to either time-of-arrival (TOA), fuel (12,000 lbs), or 

command ground (CG) speed will cause TOT to be displayed as shown on figure 1-11.  This 

selection also displays the words FUEL REM in place of the fuel remaining, and CG speed to 

make the TOT display next to CG.  If no TOT has been stored for this point, OFF will appear next 

to TOT and CG.  When CG is selected (asterisk) it will be displayed on the HUD just below AOA. 
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Figure 1-12 
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Menu 1 Display 

The following descriptions use the information referenced on Figure 1-13.  Pressing the MENU 

pushbutton on the keyboard (Figure 1-13) calls up the MENU 1 format.  The information 

displayed and controlled from MENU 1 is described in the following paragraphs.   

LAW ¢ƘŜ [!² όмнлллΩ !D[ύ ǿƛǘƘ ǘƘŜ ŀǎǘŜǊƛǎƪ ŘƛǎǇƭŀȅŜŘ 
indicates the system has been enabled with the 
adjacent pushbutton and the low altitude voice 
warning and light will be activated if the aircraft first 
climbs above and then descends below the altitude 
(AGL) displayed.  The LAW altitude is changed by 
keyboard entry into the scratchpad and pressing the 
pushbutton next to LAW (based on CARA). 

TACAN The current TACAN channel selected and operating is 
channel 101 mode X.  The colon indicates power is on.  
TACAN channels are changed by keyboard entry of the 
new channel number into the scratchpad and pressing 
the pushbutton next to TCN.  Turning the TACAN 
ON/OFF, changing between mode X or Y, and changing 
operating operating modes (A/A, TR/ or REC) is done 
from the TACAN submenu.  Pressing with a clean 
scratchpad displays the TACAN submenu.  Refer to 
TACAN system for detailed TACAN operations. 

AAI 3-4321 Indicates the current air-to-air interrogation (AAI) 
mode and code (3-4321).  Pressing with a blank 
scratchpad displays the AAI submenu.  AAI modes and 
codes can be changed from this format using the 
procedure described under IFF, this section. 

N-F NORM Indicates the current NORM mode/power status of 
the LATIRN navigation FLIR.  Pressing with a blank 
scratchpad displays the NAV FLIR submenu. 

A/P NAV Indicates autopilot is engaged and current steer mode 
if any.  In this case NAV steer mode.  Pressing with a 
blank scratchpad displays the autopilot submenu. 



  

Version 1.1 ς 9 July 2011 
[- 79 -] 

MilViz F-мр9 tƛƭƻǘΩǎ hǇerating Handbook 

IFF 1/2/3 This IFF format indicates that 1/2/3 modes 1, 2, and 3 
have been selected for operation.  If only mode 3 had 
been selected, the 1 and 2 would not be displayed.  If 
ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŎƘŀƴƎŜ ƳƻŘŜ оΩǎ ŎƻŘŜΣ ŦƻǊ ŜȄŀƳǇƭŜΣ 
first, press 3 to identify the mode to be changed and 
second, press SHF (shift) to select the upper case 
functions of the keyboard, then third, select DASH (-), 
then fourth select the digital code, and then fifth, 
enter the new code by pressing the pushbutton next 
to IFF.  The entered mode and code is displayed for 5 
seconds and is then replaced by only the enabled 
modes without codes.  A colon indicates power is on.  
Modes are selected/deselected from the IFF submenu.  
IFF phasing selection and programming are also done 
from the IFF submenu. 

STR 19A Indicates that current steer (STR) point is number 19 
route alpha (A).  Steering to a new point is selected by 
typing the desired point in the scratchpad and 
pressing in the scratchpad and pressing this 
pushbutton.  Pressing this pushbutton with a blank 
scratchpad displays the point-data submenu. 

 

Menu 2 Display 

Menu 2 display (Figure 1-13) is selected by a second pressing of the menu pushbutton.  

The information displayed is described in the following paragraphs. 

JVC JTIDS voice code (JVC)  

JMC JTIDS mission code (JMC).  For entry of JITDS 
data. 

A/G DLVRY Pressing this pushbutton displays the Air-to-
Ground Delivery sub-menu. 

: ILS 108.70 Indicates current instrument landing system 
(ILS) localizer frequency selected, with the 
colon indicating it is being powered. 

PP-MN Pressing the pushbutton displays the PP 
keeping submenu (INS, MN, TCN, or A/D).  
Current selection is mission navigator. 
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KY-58 Pressing this pushbutton displays a KY-58 
submenu. 

UPDT SEL Pressing this pushbutton displays an update 
select submenu. 

BOTH TX Pressing the pushbutton displays an asterisk 
which permits transmission on both radio 
transmitters, either on the same or different 
frequencies, provided neither radio is in a 
secure mode. 

 

 

Figure 1-13 

Submenus 

Menu 1 and menu 2 provide access to submenus (figures 1-14 and 1-15) which contain 

selection of specific system functions.  Figure 1-14 is for normal modes.  Figure 1-15 is 

for modes available when the CC in inoperative.  There are submenus for TACAN, TACAN 

programming, IFF, IFF programming, UHF 1, UHF 2, navigation FLIR, navigation FLIR 

boresight (from NAV FLIR), AAI, autopilot, point data latitude and longitude.  UTM, UTM 

programming, point data range and bearing, direction and range offsets, present 

position keeping source, HUD titling, A/G delivery, update, and KY-58.   
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Submenus can be selected when the scratchpad is blank by pressing the pushbutton 

next to the system of interest.  For example, to select the IFF submenu, press the 

pushbutton next to IFF on the menu 1 display.  Once displayed, system changes can be 

selected and made using keyboard entry.  To return to either a menu or data display, 

press either the MENU or DATA pushbutton. 
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Figure 1-14 
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Figure 1-15 


