Dash One Study Guide

Chapter One
-Basic Empty Weight


4900 lbs

-Maximum Takeoff Gross Weight
6500 lbs

-Powered by a PT6A-68 free turbo-prop engine


-Engine includes two independent sections:  the gas generator section and the power turbine section


-Engine is a reverse flow design

-Engine is flat rated to produce 1100 shaft horsepower


-By flat rating, engine is able to produce 100% torque from sea level to approx 12000-16000 MSL on a standard day

-At 100% indicated torque, engine is producing approx 2900 ft-lbs of torque at the prop shaft

-Engine oil system includes a pressure system, scavenge system, and a cooling system with a capacity of 18 US quarts


-Oil system is designed to permit inverted flight operation


-Engine Data Manager (EDM) will activate the red OIL PX annunciator if oil pressure falls below 40 psi when the engine is above IDLE or when the oil pressure drops below 15 psi when the engine is at IDLE


-Power for the oil pressure transducer is on the battery bus

-When the igniters are turned on (either by the pilot or by the PMU), the green IGN SEL annunciator will illuminate


-Power for the starter and ignition systems is on the battery bus

-The Reduction Gear Box (RGB) reduces the power turbine output shaft speed of over 30000 RPM to the propeller operating speed of 2000 RPM


-The chip detector is located in the RGB and senses ferrous material in the oil.  If it senses this, the red CHIP annunciator is activated


-RGB also provides drive pads for the propeller interface unit (PIU), torque probe, and the permanent magnet alternator (PMA)


-The A/C compressor and jackshaft assemblies are mounted off the right side of the RGB and are driven by pulleys from the propeller bulkhead pulley

-Engine power is controlled by a power control lever (PCL) mounted in the left side of each cockpit


-PCLs are inter-connected with a push-pull rod so that movement of one also moves the other


-Front PCL is connected to the fuel management unit (FMU) both electrically and mechanically (with a flexible cable)


-Friction adjustment is provided in the front cockpit only.

NOTE

To prevent inadvertent engine shutdown, a PCL cut-off gate is provided at the IDLE position on each PCL.  To shut the engine down, raise the finger-lift and pull the PCL aft to OFF.

-The PCL in each cockpit contains switches for activating the speed brake, rudder trim, UHF and VHF communications, and intercommunications systems (ICS)

-Propeller is an aluminum, 97-inch, four bladed, constant speed, variable pitch, non-reversing, feathering propeller


-Propeller is driven by the power turbine through the RGB


-The engine PMU and the PIU automatically control the propeller blade angle (pitch) and propeller speed (NP)


-NP is measured by the torque probe


-Propeller system is designed to maintain a constant speed of 2000 RPM (100% NP) during most flight conditions


-Propeller pitch change mechanism is mounted to the front propeller hub and includes a sliding hydraulic piston, counterweights, and a feathering spring


-Propeller pitch, which is automatically set by the PMU and PIU, may be defined by three basic conditions:  feathered, low pitch (flat or fine), and high pitch (coarse)

-Propeller blade pitch is a measure of the angle between the plane of rotation of the propeller and the chord line of the blade

-When feathered, the propeller blades are aligned nearly straight into the wind


-Feather may be selected by placing the PCL to OFF 

-When in low pitch, the propeller blade angle is approx 15( from the reference plane

-Propeller blades will be at low pitch at low speeds and low throttle settings

-High pitch is variable between feather and low pitch in order to maintain NP at a constant 2000 RPM for given condition


-PMU controls propeller RPM by varying the propeller blade angle with pressure supplied by the engine oil system through the PIU


-If PMU or PIU fails, NP is regulated by the mechanical overspeed governor 

-With PMU functioning, the mechanical overspeed governor modulates oil pressure to the propeller pitch change piston to limit NP below 106% (approx 2120 RPM), while the electronic governor will maintain NP at 100%

-If PMU function is lost or deactivated, the mechanical overspeed governor resets to modulate oil pressure to the propeller pitch change piston to maintain NP at or below 100+/-2% (approx 2000 RPM)

-With PMU not functioning, NP may peak above 100% during power changes and then return to the governed range


-Placing the PCL in the OFF position triggers a micro switch, which activates the feather dump solenoid valve.  This dumps propeller oil pressure, allowing the feathering spring and counterweights to feather the propeller


-Power for the feather dump solenoid is located on the battery bus (PROP SYS CIRCUIT BREAKER-two rows from leg, three back from front)

-Engine Data Manager (EDM) is a computer unit which monitors engine operating parameters and illuminates the appropriate advisory, caution or warning annunciator as necessary


-EDM also drives the Primary and Alternate Engine Systems Displays (PEDD and AEDD) as well as the Engine/Systems/NACWS Display


-Non-engine related functions performed by the EDM include fuel balancing and fuel quantity indication, and determination and display of DC volts, DC amps, hydraulic pressure, NACWS, cockpit pressure altitude and cockpit differential pressure


-EDM transmits engine data outputs over the data bus, using EDM A and EDM B channels


-If the EDM fails, the affected electronic instrument displays (EIDs) will display EDM FAIL in red text

-Primary Engine Data Display (PEDD) presents torque from a signal generated by the phase shift torque probe located in the RGB;  propeller RPM (NP), also from a signal generated by the torque probe;  indicated outside air temperature (IOAT) from a signal generated by the engine T1 probe, located in the inlet plenum;  gas generator speed (N1) from a signal generated by a speed sensor on the aft end of the gas generator section above the starter/generator; and internal turbine temperature (ITT) from the engine ITT sensing system around the combustion chamber


-All of these signals are processed by the PMU and transmitted over a high speed data bus for display in each cockpit

-Alternate Engine Data Display (AEDD) present alternate torque;  alternate N1;  cockpit pressure altitude from a signal generated by a sensor in the EDM;  cockpit differential pressure (delta p) from a signal generated in the EDM; fuel flow from a signal generated by the fuel flow transducer; left and right fuel quantity from signals generated by the fuel probes in the respective wing and the collector tank; and raw ITT (RITT).  Except for torque, none of the above signals are processed by the PMU, but feed directly to the EDM for display on the AEDD.  Torque is first determined by the PMU, then sent to the EDM for display.  RITT may be used without corrections

-Engine/Systems/NACWS display present oil temperature and oil pressure from signals generated by transducers located on the engine oil pressure line;  DC volts and DC amps from a signal generated by the starter/generator voltage regulator;  hydraulic pressure from a signal generated by a pressure sensor on the power pack reservoir;  and NACWS traffic alerts generated by the NACWS computer

NOTE

When faults are accommodated, EDM FAIL is displayed in the lower portion of the screen on the affected display only.  The EDM FAIL message indicates that the EID with the message is not receiving all of the required data in the proper format.  With EDM FAIL displayed in the bottom of the display, only those parameters replaced by amber dashes and/or missing pointers are invalid

Parameters on the affected EID which appear normal are functional and may be used normally.  All EIDs not displaying the EDM FAIL message are functional and can be used normally.  This display logic also applies to ADC FAIL messages on the air data EIDs.

-In ground mode, engine idle N1 is 60% and in the flight mode, idle is normally 67%

-The PMU raises N1 as necessary to maintain NP above 80%, to avoid the propeller restricted speed range during spins

-The PMU provides and autostart capability during ground starts, monitoring engine parameters as the start progresses


-The autostart feature will automatically terminate the ground start sequence upon detection of a malfunction such as a hot, hung, or no start


-The automatic shutdown feature is disabled whenever the PMU is in the flight mode (i.e., airstarts)

-Power setting is linear with PCL position throughout the operating envelope of the aircraft


-Controlled acceleration/deceleration schedules allow PCL movement as rapidly as desired at any altitude


-The PMU also provides transient thrust smoothing, which minimizes propeller effects and avoids large thrust surge on engine acceleration as the propeller stabilizes at operating RPM

-Illumination of both the PMU FAIL and PMU STATUS annunciators indicates the system is in the manual mode


-In the manual mode, engine limits must be maintained by the pilot and care must be exercised to ensure N1, temperature, and torque limits are not exceeded

-If PMU STATUS annunciator comes on one minute after landing, the PMU accommodated a fault in flight and maintenance must be notified

-If PMU STATUS annunciator comes on in flight, it indicates a fault in the weight-on-wheels switch and the PMU will not revert to ground mode upon landing

-If either the PMU FAIL or PMU STATUS annunciators comes on, a PMU reset may be attempted by cycling the PMU switch to OFF and then back to NORM.  If the system successfully resets, the PMU FAIL and/or the PMU STATUS annunciators will extinguish and normal operation may be resumed.  If the system fails to reset, attempt another reset.  If this fails, turn the PMU off and continue the flight in manual mode

-Should IOAT and ITT indications be invalid during high temperature operations (amber dashes and missing ITT pointer with EDM FAIL message in bottom of screen), the PMU should be reset.  If successful, amber dashes and the EDM FAIL message will be removed

NOTE
The PMU FAIL and PMU STATUS annunciators will not normally illuminate in this condition


If the PMU fails to reset, attempt a second reset.  If this fails, continue the flight in manual mode (if airborne) or abort the mission (if on the ground).  Notify maintenance upon landing or following the ground abort


-If the EDM FAIL message was present, but does not appear after the PMU is successfully reset, EDM servicing and/or replacement is not required

-When the PMU shifts from auto to OFF, either by pilot selection or due to an accommodated fault, both the PMU STATUS and PMU FAIL annunciators will illuminate


-A step change in engine power may occur as the fuel flow reverts to a nominal value, but the transition is smooth and is easily controllable


-No step change in NP will occur, since the overspeed governor is automatically reset to 100% when the system switches to the manual mode

-The PMU is normally powered by a dedicated permanent magnet alternator (PMA) mounted on the RGB


-The PMA supplies 32 VAC, which the PMU converts to DC


-If the PMA fails, the PMU automatically switches to the 28 VDC battery bus

-For a normal, PMU monitored start, place the PCL in the START READY position ( green ST READY annunciator illuminates), and place the STARTER switch to the AUTO/RESET position


-The PMU activates the starter, boost pump and igniters, and adds fuel at the proper gas generator speed N1 

-Fuel is ignited by the electrical igniters and, with starter assistance, the engine accelerates


-At approx 50% N1 the starter and igniters are de-energized and the boost pump is deactivated if fuel pressure is above 10 psi


-The engine continues to accelerate to idle speed, 60% N1  


-The propeller automatically unfeathers during the start as engine oil pressure rises


-The PCL may be advanced to IDLE any time N1 is at or above 60% (two-clicks)

-During a normal (auto) start, the PMU continuously monitors N1, ITT, and fuel flow


-The PMU can automatically stop fuel flow and deactivate the igniters and starter at any time to abort the start if necessary to avoid a hung or hot start or if any engine start parameter is exceeded

-After the PCL has been advanced past the start ready position, the PMU will not cut off fuel to terminate a start


-The start must manually be aborted either by moving the PCL back to OFF, or, if the PCL has not been moved past the IDLE gate, by reselecting the STARTER switch to AUTO/RESET.  Either action resets the PMU and aborts the auto-start.  If the PCL has been moved past the IDLE gate, the PCL must be moved to OFF to abort the start

-If a start attempt is automatically or manually aborted after fuel has been introduced, the engine must be manually motored for 20 seconds to clear any residual fuel from the engine

CAUTION

When shutting the engine down, verify the PCL is fully in the OFF position to preclude engine damage.  If the PCL is left in an intermediate position, fuel flow may continue and cause serious engine damage due to over temperature.
-During a “pilot-monitored” start (also an airstart), the pilot controls fuel scheduling through the PCL.  Once N1 reaches 13%, move the PCL to IDLE.  During a pilot-monitored start, automatic N1, ITT and torque limit protection is unavailable and the start must be aborted manually

-Fire detection sensor tubes contain helium gas and a hydrogen charged core material


-The helium gas responds to the sensor’s overall threshold temperature (average temperature) for overheat sensing


-The hydrogen charged core responds to localized heat (discrete temperatures) caused by impinging flames or hot gases

-Discrete temperatures result in the release of hydrogen gas from the core, which increases the helium gas pressure


-Heating of the sensor (by average or discrete temperatures) expands the helium gas, which in turn pressurizes a diaphragm inside the responder

-If the diaphragm pressure reaches or exceeds the preset fire detection point, an electrical circuit triggers the overheat/fire alarm


-Triggering the fire alarm illuminates a red FIRE annunciator on each cockpit instrument panel and sounds the master warning horn


-To discriminate between fire or overheat, retard the PCL.  If the fire warning ceases, suspect an overheat


-Flattening, twisting, kinking or denting of the fire detection loop will not affect test or flight operation

-In addition to the fire detectors, fire protection is provided by the firewall fluid and cockpit air shutoff valves


-The shutoff valves are mechanically operated by the emergency firewall shutoff handle, placarded EMERGENCY FIREWALL SHUTOFF  1. RLSE GUARD  2. PULL HANDLE, located on the left console panel in the front cockpit


-Cables attached to the handle will close the valves at the firewall, cutting off fuel flow and hydraulic fluid flow to the engine as well as cutting off bleed air flow and hydraulic fluid flow from the engine


-The valves may be reset by pushing the handle down

-The aircraft fuel system provides approx 1100 lbs of usable fuel through the single point refueling system

-The left and right wings have a capacity of approx 530 lbs each

-The central collector tank holds approx 40 lbs and contains a flip-flop valve to allow inverted feed for aerobatic operations

-Single point pressure refueling is the primary refueling method


-Gravity fill ports on each wing provide a secondary refueling method and allows approx 100 lbs more usable fuel that single point pressure refueling (50 lbs per wing)

-Single point pressure refueling fills the left and right wing tanks simultaneously


-Fuel level control is accomplished by fuel level shutoff valves


-The shutoff valves work in conjunction with the fuel level pilot valves to shut off pressure refueling after the tanks are filled


-A pilot valve is located in each wing tank outboard tip


-Rising fuel levels close the pilot valves, which closes the fuel level shutoff valves and shuts down the pressure refueling operation

-The single point pressure refueling system is equipped with pre-check valves to test pressure refueling shutdown operations


-The pre-check valves direct fuel from the pressure refueling adapter directly into the pilot valves


-When pilot valves and shutoff valves are operating properly, pressure refueling shutdown should occur in a matter of seconds

-Defuel valve is located in the collector tank


-During defueling, suction is applied through the single point receptacle


-Fuel in the wing tanks gravity feeds to the collector tank, where the fuel is picked up by the defuel valve


-Drain valves in each tank allow draining of trapped fuel

-Over the wing gravity refueling is possible through two flush mounted filler caps, one on the outer portion of each wing


-Fuel capacity when the system is gravity fueled is approx 15 gallons (100 lbs) greater than with pressure refueling, if filled to the base of the filler neck in each wing tank

NOTE
When parking on ramps with greater than 1% slope, the fuel system may vent fuel overboard through the pressure relief valve on the low wing
-Fuel in each wing tank gravity drains through lightening holes and flapper valves in ribs, to an inboard fuel cavity

-Two transfer jet pumps direct fuel from each wing tank to the collector tank, keeping the collector tank pressurized


-A positive/negative G (flip-flop) fuel pickup valve in the collector tank draws fuel for feed to the engine

-During inverted flight, a weighted rod in the pickup valve slides down due to gravity, closes off the normal fuel pickup, and opens the inverted flight fuel pickup


-This provides a minimum 15 second supply of fuel regardless of orientation, and prevents air ingestion into the fuel system

-A primary jet pump in the collector tank feeds fuel to the main fuel line and from there to the engine-driven low pressure fuel pump that routes fuel to the engine-driven high pressure fuel pump and the FMU


-A vent line is provided which allows the high pressure pump to purge to the collector tank

NOTE
If the FUEL PX annunciator illuminates and the boost pump activates during inverted flight, cease inverted maneuvers and notify maintenance after flight.

-The fuel system incorporates an auto balance system (provided by the EDM) which maintains the fuel load in each wing tank to within 20 lbs (indicated) of the other wing


-If the fuel imbalance exceeds 30 lbs for more than 2 min, the amber FUEL BAL annunciator is illuminated and pilot action is required


-To manually balance the fuel load, first set the fuel balance switch (right front console, forward cockpit only), placarded FUEL BAL to MAN/RESET


-The MAN FUEL BAL annunciator will illuminate


-Then, set the manual fuel balance switch (right front console, forward cockpit only), placarded MANUAL FUEL BAL, to L or R, whichever tank is “lighter”


-This activates the transfer valve to close the motive flow line to the light tank


-To reset the auto balance system and two minute timer, place the FUEL BAL switch to MAN/RESET, then return to AUTO position

NOTE

In cases where large fuel imbalances existed at the time of system power-up, or where extended asymmetrical flight maneuvers have induced large fuel imbalances, the auto balance system may be reset to provide an additional two minutes for the automatic system to balance fuel load

-If a fuel probe fails, the amber FUEL BAL annunciator will illuminate, indicating that the auto balance system has shut off


-The low fuel warning lights will continue to provide an accurate indication of minimum fuel level


-If a fuel probe has failed, FP FAIL will display in amber text in the lower center portion of the AEDD

-The fuel transfer jet pumps pressurize the collector tank to approx 1 to 1.5 psi

-Engine fuel fees from the collector tank to the two engine-driven fuel pumps


-Fuel first passes through the engine-driven low pressure fuel pump, and then through the engine-driven high pressure fuel pump


-The collector tank incorporates an electric boost pump and a primary jet pump to deliver fuel from the collector tank to the engine-driven low pressure fuel pump

-The electric boost pump provides fuel for initial engine start and serves as a back up to the engine-driven low pressure fuel pump


-A 10 psi pressure switch in the motive flow line activates the boost pump anytime fuel pressure drops below 10 psi and the PCL is above the start ready position (ST READY annunciator illuminated)

-If the electric boost pump fails, if the engine-driven low pressure fuel pump fails, or if both of these fail, the engine-driven high pressure fuel pump will suction feed sufficient fuel for continued engine operation


-If the engine-driven high pressure fuel pump fails, the engine will flameout and cannot be restarted

CAUTION

Engine-driven high pressure fuel pump suction feed limit is 10 hours of operation.

NOTE

With the PCL at IDLE, the engine will continue to run for approx 5 to 10 secs after the emergency firewall shutoff handle is operated.

-Failure of a fuel probe generates an FP FAIL message on each AEDD and activates the amber FUEL BAL annunciator in each cockpit

-The red FUEL PX annunciator indicates low fuel pressure delivery to the engine and is illuminated by activation of the low pressure switch

-The green BOOST PUMP annunciator indicates that the electric boost pump has been activated


-The boost pump can be manually activated by selecting the BOOST PUMP switch located on each engine/electrical switch panel to ON, automatically through the operation of the low pressure switch or whenever the starter is activated


-When the electric boost pump is automatically actuated through the low pressure switch, the FUEL PX and BOOST PUMP annunciators may cycle until the selection of boost pump to ON

-The amber L FUEL LO and R FUEL LO annunciators indicate fuel quantity below approx 112 lbs in the respective wing tank

-Any time indicated fuel imbalance exceeds 30 lbs between the wing tanks for 2 min, or a fuel probe fails, auto-balancing is deactivated and the FUEL BAL annunciator illuminates, indicating the need for pilot action

-Any time the fuel balance switch is not in the AUTO position, the green M FUEL BAL annunciator is illuminated

-Power for both the electric boost pump and the low fuel quantity probes is provided through the battery bus

-The electrical system includes a battery bus; a generator bus; a 28 VDC, 300 amp started/generator; an aerobatic 24 VDC lead acid battery; a 24 VDC auxiliary battery; and an external power receptacle

-The BUS TIE switch on the engine/electrical switch panel in the front cockpit allows isolation of the battery and generator buses if required, and each distribution circuit is protected by a circuit breaker

-The generator provides 28 VDC power, which is sufficient to operate all the equipment on the generator bus, and power the battery bus equipment as well.  There is also sufficient excess power to charge the battery

-The generator control switches are magnetically held and electrically interlocked, which allows the generator to be controlled from either cockpit


-If the generator control switch has been set in either cockpit, the occupant of the other cockpit may move the respective generator switch to ON, which trips the switch in the other cockpit to OFF


-Once control has been transferred in this manner, generator function is controlled by the switch which is set to ON


-While control of the switches is being transferred, generator function remains uninterrupted

-If there is a malfunction of the starter/generator, a red GEN annunciator on the annunciator panel in each cockpit is illuminated and air conditioning is automatically shed

-Secondary aircraft power is provided by an aerobatic, 24 VDC, lead acid, 40 ampere-hour battery


-The battery provides power for engine starts and is capable of powering all electrical systems (except air conditioning which is automatically shed) in the event of generator failure with the bus tie closed


-If the generator has failed and the bus tie is open, only items on the battery bus will be powered

-Auxiliary power is supplied by a 24 VDC, 5 ampere-hour auxiliary battery in the left avionics compartment

NOTE

In an emergency situation, the auxiliary battery will power the standby instruments, UHF transceiver and backup UHF control, standby instrument lighting and FIRE 1 fire detection system for approx 30 min

-If external voltage level exceeds a nominal level of 29.2 VDC, the external power will be disconnected from the aircraft electrical system

-Power for all avionics and radio systems in both cockpits (except for back-up UHF control unit and UHF transceiver) is provided through an avionics master switch placarded AVIONICS MASTER (The big square switch on the right)

-The bus tie switch, placarded BUS TIE, located on the electrical switch panel in the front cockpit, is used to tie the battery and generator bus together for normal operation


-If the bus tie fails, or if the bus tie switch is set to open, the amber BUS TIE annunciator on the annunciator panel in each cockpit will illuminate and the battery bus and generator bus will be completely separated


-If the generator has failed, the generator bus will be depowered 


-Setting the bus tie switch to OPEN is the only action required to lower electrical load enough for the main battery to last at least 30 min if the generator fails in flight

-A red BAT BUS annunciator will illuminate when there is a malfunction of the battery bus

-A red GEN BUS annunciator will illuminate when there is a malfunction of the generator bus

-Engine bleed air is utilized for the canopy pressurization seal, anti-G system, environment control system (ECS), pressurization, and on-board oxygen generation system (OBOGS)


-Bleed air is tapped through the left and right P3 bleed air ports at the engine compressor section

-From the right P3 port, bleed air for the canopy seal and anti-G system is routed through the pneumatic system shutoff valve, a combined anti-G/OBOGS heat exchanger, and a water separator

-From the separator, bleed air flow splits to feed the front and rear anti-G connections and the canopy seal pressure regulator

-Bleed air for the ECS is also tapped at the right side P3 port, and is then routed through the bi-level control and shutoff valve, to the ECS heat exchanger, and on to the air distribution system

-OBOGS bleed air is tapped from the left P3 port, and utilizes one element of the anti-G/OBOGS heat exchanger

-The hydraulic system is a closed loop, 3000 psi system with a total system capacity of approx 1.25 gallons

-During normal operation, the hydraulic system operates the landing gear, main gear doors, flaps, speed brake, and nose wheel steering (NWS)

-During emergency operation, the hydraulic system will allow one extension of the landing gear, landing gear doors, and flaps

-Hydraulic system components include an engine driven hydraulic pump, 0.6 gallon power package reservoir, selector manifold, emergency accumulator, emergency selector manifold, emergency firewall shutoff valve, fluid sampling valve, nose and main landing gear actuators, main gear door actuator, flap actuator, speed brake actuator, and nose wheel steering actuator

-During normal operation, the engine driven hydraulic pump pressurizes the normal hydraulic system to 3000 psi and the emergency accumulator to 3000 psi nominal through a one way check valve

-Once pressure in the system exceeds 1800 psi, the system can be used to power nose wheel steering, landing gear, flaps, and speed brake operations

-The power package includes a pressure relief valve (3250-3500 psi) to prevent damage from high system pressures

-If hydraulic pressure in the emergency accumulator drops below 2400 (+/- 150) psi, an amber EHYD PX LO annunciator will illuminate

-If the hydraulic fluid level in the reservoir drops below approx 1 quart, an amer HYDR FL LO annunciator will illuminate and the hydraulic pressure display will change color to amber

-During engine start, the hydraulic pump pressurizes the emergency accumulator through a hydraulic fuse that only allows approx 45 cubic inches of hydraulic fluid to pass until the pressure on the main side and the emergency side are approx equal


-In the even of a hydraulic leak between the main system and the emergency system the fuse will prevent the loss of all hydraulic fluid from the main system to the emergency system, allowing gear and flaps to be lowered using the main system


-There is also a one way check valve which prevents backflow from the emergency system to the main system, allowing the gear and flaps to be lowered using the emergency system

-The emergency system includes a 3500 psi pressure relief valve to prevent damage from high system pressures

-Each landing gear leg is an oleo-pneumatic shock absorber strut which includes a piston and wheel axle assembly, and an upper cylinder

-During emergency extension, regardless of landing gear control position, the landing gear will extend and lock down


-Once the gear are down and locked, flaps may be extended to takeoff (TO) or landing (LDG), using the normal flap actuation lever

NOTE
The landing gear will not retract if either weight-on-wheels switch indicates weight on wheels, even if the gear handle is raised

-An aural landing gear position warning is provided in each cockpit and activates when any one of the following conditions exists:


-Gear UP (three red) and engine power below 87% N1, with airspeed below 120 KIAS and flaps in any position


-Gear UP (no lights) with flaps in the LDG position at any power setting


-Weight on wheels (three green) with the gear handle UP

-An aural warning silence switch is provided on each landing gear indicator panel


-The gear UP/power low warning can be cancelled by pressing the silence switch


-The gear UP/flaps LDG and the gear UP/aircraft on the ground warnings cannot be cancelled

-An airspeed sensor (Q switch) prevents aural gear warnings above 120 KIAS, with the gear and flaps UP, regardless of PCL position

-The nose wheel is a free castoring type with 180( of castor (90( either side of center)

-Selectable hydraulic nose wheel steering provides up to 24( of steering (approx 12( either side from center)

WARNING

Engaging NWS at high taxi speeds can result in directional control problems due to increased sensitivity
-The brake system is not affected by a failure of the aircraft hydraulic system

NOTE
The pilot applying the most pedal force determines the amount of braking being used.

-The brake reservoir is located below the left longeron


-The filler plug protrudes through the longeron and is visible outboard of the left ejection seat rail with the canopy open


-The filler plug incorporates three color bands to indicate fluid lever in the reservoir and the need for servicing

-The red band at the top of the filler plug indicates the system requires servicing

-The greed middle band indicates the system is adequately serviced

-The lower red band indicates the system has been overserviced

-The aircraft is equipped with hydraulically operated, electrically controlled, four-segment split flaps

NOTE
The flaps cannot be visually verified from either cockpit because the flaps are hinged to the lower surface of the wing.

-Flap position is controlled by a three-position flap selector, placarded UP, TO (takeoff, 23( deflection), and LDG (landing, 50( deflection), located in the left console in each cockpit


-The selectors are interconnected so that operation of one selector is duplicated by the other

NOTE

Normal flap operation and position indication is unavailable anytime the battery bus has failed or when auxiliary battery is the only source of electrical power

Emergency flap operation is not available when the auxiliary battery is the only source of power

-Emergency flap extension is enabled after the emergency landing gear extension handle is operated and the landing gear have been extended

-The speed brake will extend to 70( from the stowed position, and may not be stopped at an intermediate deflection

-Once extended, the speed brake will remain out until either speed brake switch retracts it, the flaps are extended, or the PCL is moved to the MAX position

WARNING

To prevent injury to ground crew, exercise caution when operating the speed brake with ground crew present

-Pressing and holding the trim interrupt button interrupts power to all trim actuators and causes the trim aid device to disengage

-Actuating the trim disconnect switch will remove power from the trim system and cause the trim aid device to disengage

-Green TRIM OFF and TAD OFF annunciators will illuminate whenever the trim disconnect switch is used

-The ailerons are deflected by lateral movement of either control stick


-Aileron travel is limited to 20( trailing edge up and 11(trailing edge down


-The ailerons are statically mass balanced with weights installed on the leading edges of each aileron

-Aileron travel for roll trim is limited to 6( trailing edge up for either aileron and 6( trailing edge down for the opposite aileron

-There are ground adjustable trim tabs installed at the trailing edge of each aileron.  The tabs allow maintenance adjustment of the stick neutral trim input to the control system by varying the aerodynamic forces acting on the ailerons

-The ground adjustable trim tabs are limited to 20( tab trailing edge up and 8( tab trailing edge down

-Elevator travel is limited to 18( trailing edge up and 16( trailing edge down


-The elevator is mass balanced with weights located in the elevator horns


-A bobweight is installed on the front control stick which increases stick forces as G-load on the aircraft increases, to improve control feel and help prevent overstressing the airframe


-Elevator trim tab travel is limited to 5.5( trailing edge up and 22( trailing edge down

-Rudder travel is limited to 24( left and right of center


-The rudder surface is statically mass balanced with a balance weight installed in the rudder horn


-Rudder trim tab deflection is limited to 6( trailing edge right and 11( trailing edge left

-The rudder trim aid device (TAD) assists directional (yaw) trimming during airspeed and power changes


-The TAD senses engine torque, altitude, airspeed, and pitch rate and computes a desired rudder trim tab position

-A green TAD OFF advisory annunciator illuminates when the system is disengaged

-An amber TAD FAIL annunciator illuminates if the system has failed internally


-If the TAD FAIL annunciator illuminates, the system must be reset by setting the TRIM AID switch to OFF, and then back to ON

-The TAD automatically sets takeoff trim in the yaw axis when the trim system is switch on after engine start


-Once takeoff trim is set, the system will make no further trim inputs until the aircraft accelerates to at least 80 KIAS and there is no weight on the wheels

NOTE

The trim aid system will not completely trim the aircraft in yaw.

-Power for the TAD is on the generator bus

-Power for aileron, elevator, and rudder trim systems are on the battery bus

-The aircraft has two independent pitot static systems to provide mach/airspeed, altitude, and vertical speed indications


-The primary pitot system probe near the right wing tip and two static ports on the aft fuselage (upper right-side port and lower left-side port) provide the required pressures to the air data computer (ADC)

-The EDM, standby altimeter and standby airspeed indicators in each cockpit receive static pressures from the secondary pitot system


-The secondary pitot probe is located near the left wing tip and the secondary static pressure ports are on the aft fuselage (upper left-side port and lower right-side port)

-Pitot heat is provided through the probes anti-ice switch, placarded PROBES ANTI-ICE, on the engine/electrical switch panel in the front cockpit


-A green ANTI-ICE annunciator will illuminate whenever the probes anti-ice switch is used

-Primary air data information, provided through the air data system (ADS), is presented by three electronic instruments displays (EIDs) in each cockpit


-Airspeed indicator


-Altimeter


-Vertical Speed Indicator (VSI)

-The ADC receives pitot/static air inputs and develops airspeed, altitude, and climb rate parameters for use by the navigation and flight instrument systems


-The ADC is automatically powered up when the avionics master switch is set to ON

NOTE

The air data computer does not provide air data corrected for temperature, position, or instrument error.

Standby instrument lighting operates at a fixed level when the auxiliary battery is powering the system.

The standby attitude indicator operates from the auxiliary battery during a main battery electrical failure, and retains sufficient energy in the gyro to provide accurate pitch and roll indications within six degrees for a period of nine minutes after all electrical power, including the auxiliary battery, is lost.

The standby magnetic compass is only accurate during level, unaccelerated flight.  Errors may be introduced by turning, acceleration, or deceleration.

The minutes (on the clock) are synchronized to the GMT clock, and cannot be set in the local time (LT).

-Anti-Ice protection is provided for the AOA system by a heated element in the vane


-The PROBES ANTI-ICE switch also turns the AOA heat on

-As aircraft angle of attack approaches the angle for stall (approx 18 units on the gage), the AOA computer activates the stick shaker, providing stall warning


-The stick shaker is mounted to the control stick interconnect tube near the rear control stick


-The stick shaker is activated at approx 5 to 10 knots above stall speed (15.5 units on the gage)

-The AOA gage is marked with a red radial at 18 units, which indicates stall; a green arc from 10 to 11 units, which indicates the normal approach speed (optimum AOA or “on-speed”) range; a white diamond at 8.8 units, which indicates the maximum endurance AOA, and a white triangle at 4.9 units, which is the maximum range AOA


-Flying at maximum endurance yields the greatest amount of flying time per pound of fuel remaining


-Flying at maximum range yields the greatest flying distance per pound of fuel remaining.  Maximum range AOA is optimized for flight at 25,000 MSL

WARNING

The ground egress doors must be unlocked during all ground and flight operations to ensure ground personnel can operate the CFS system if necessary.

Failure to secure the cowling latches prior to takeoff may allow the cowling to open in flight, causing damage to the aircraft or loss of control.

-A red CANOPY annunciator illuminates when the canopy latch mechanism and microswitches do not indicate the canopy is in the closed and locked position


-For defog and ventilation, warm air is routed through tubes along the sides of the canopy and distributed through a series of flow control holes

-The canopy has a non-inflatable weather seal and an inflatable pressure seal


-The pressure seal is pneumatically inflated using cooled engine bleed air tapped off the anti-G system


-The one piece, seamless pressure seal is automatically inflated as soon as bleed air inflow is available (e.g. engine on and bleed air inflow switch to NORM or HI)

-The aircraft uses a dual redundant canopy fracturing system (CFS) to provide a clear path for the pilot(s) during ejection or emergency ground egress


-The CFS uses a flexible linear shaped charge (FLSC) installed around the periphery and down the centerline of the front transparency, and a mild detonating cord (MDC) installed in separate parts, one around the periphery, and one down the centerline of the rear transparency (in a diamond pattern)

-The CFS has two modes of operation: automatic initiation during ejection, and manual initiation from either internal or external CFS initiators


-The internal CFS handles will activate the CFS system for the respective cockpits


-The external CFS handles will activate both cockpit’s CFS systems


-During ejection, only the diamond pattern in the rear cockpit will detonate.  During manual initiation, all cords will detonate in the rear cockpit.  The detonation is the same for both modes in the front cockpit

-Motion of the ejection seat automatically initiates the CFS system through a dual laser initiator connected to the seat by the CFS attach bolt, located on the right seat rail in each cockpit, which precisely times the detonation with the passage of the seat

WARNING

A safety pin is provided for the internal canopy fracturing initiators located in each cockpit console.  This pin must be removed and stowed before flight and re-installed after flight.  A stowage box is provided beside the rear ejection seat.

The emergency escape system incorporates an explosive canopy fracturing system.  The force of detonation blows numerous shards and small fragments outward from the canopy and into the cockpit.  Some metallic fragments may be extremely hot and may cause burns upon contact with the skin.  Detonation, with personnel in the immediate vicinity of the canopy, may result in serious injury.  Ground rescue personnel initiating the canopy fracturing system should face away from the canopy when activating the fracturing system.  Aircrew should ensure exposed skin is covered, the oxygen mask is on and visor is down prior to ejection or actuating the CFS system to prevent injury from shards and hot fragments.

NOTE

The internal front and rear cockpit CFS handles operate the CFS explosives for only the respective transparency.  Either external ground egress handle will activate the explosives for both transparencies.

WARNING
An external emergency ground egress lanyard is located on each side of the aircraft, behind a spring loaded access door.  This door contains a lock to prevent unauthorized access.  The door must remain unlocked during all flight and ground operations.

NOTE

Operation of the CFS system does not cause or preclude firing of either ejection seat.

WARNING

The emergency escape system incorporates explosive cartridges and rocket propellant charges.  Inadvertent firing may result in serious injury or death to personnel in, on, or near the aircraft.

Ejection seats must be pinned whenever the canopy is not securely down and locked.  Intentional or inadvertent operation of the ejection seats with the canopy open or unlocked may result in serious injury or death to personnel in, on, or near the aircraft.

An ejection control handle safety pin is provided to render the ejection seat safe during non-flight operations.  Removal and installation of the safety pin before and after flight are responsibilities of the pilot(s).  Ensure seat pin is fully inserted/seated.

-The aircraft is equipped with Martin-Baker ejection seats


-The seat is capable of providing safe escape from zero altitude, zero airspeed, up to 35,000 feet at speeds up to approx 370 KIAS

-For high altitude ejections, an altitude sensing device and a G-limiting device delay seat-man separation and parachute deployment until the seat and pilot are below 15,000 feet MSL and at a safe parachute deployment speed


-A manual override (MOR) handle is provided to initiate seat-pilot separation if the automatic system fails, or if seat-pilot separation is desired above 15,000 feel MSL

WARNING

Anytime cabin pressure exceeds 10,000 feet and either OBOGS and/or cabin pressure is lost, an emergency descent to a cabin altitude of 10,000 feet or below must be accomplished.  Use of emergency oxygen is required when OBOGS is lost and cabin pressure exceeds 10,000 feet pressure equivalent.  Once emergency oxygen is activated, descent to aircraft altitudes at or below 10,000 feet MSL is essential within 10 minutes of activation of emergency oxygen.

NOTE

Emergency oxygen activation is not required when cabin altitude remains below 10,000 feet.

Disconnecting the main oxygen supply hose from the CRU-60/P improves breathing capability by providing pressure relief and improves anti-suffocation capability by reducing resistance.

Avoid inadvertently disconnecting COMM cable when disconnecting main oxygen hose.

Once activated, ejection seat emergency oxygen cannot be shut off and will provide oxygen flow until the cylinder is depleted (10 minutes).

-Upon seat activation, a 0.17 second timer is initiated to allow the shoulder harness to retract the harness, and a 0.54 second timer is simultaneously activated, to provide ejection separation (0.37 seconds elapsed time) between front and rear seats

WARNING

If the ISS mode selector is set to BOTH, there is a 0.37 second delay after the rear seat ejects before the front seat ejection.  When set to SOLO, the 0.37 second delay is bypassed.  The ISS mode selector shall be set to SOLO when flying SOLO.  When the ISS mode selector is set to SOLO, only the activating seat ejects.  When flying dual, the ISS selector shall be set to BOTH.

Firing of one seat while the ISS selector is set to SOLO does not prevent the other seat from firing.

With the ISS selector set to BOTH, both seats will eject, even if one ejection handle safety pin is installed.

NOTE

If attachment ring is not clear of snubber unit, pull leg restraint line outboard and aft through snubber unit until attachment shear ring is between snubber unit and leg restraint line floor bracket.

WARNING

Care should be taken to monitor head clearance and avoid injury from canopy alignment pins, latch hooks and external canopy handle.

To prevent serious injury or death to pilot(s) in an emergency situation, ensure leg restraint garters are snugly fitted/connected correctly.  This includes ensuring slack is removed from leg lines.  Incorrect fitting/connection may cause the leg restraint line to hang-up during egress.

Failure to route lap belt over SSK lines may result in entanglement with the SSK lines during seat-pilot separation.

NOTE

Failure to route lap belt under the anti-G hose may result in loss of air supply to anti-G suit, rendering anti-G suit inoperative.

-One end of the 12 nylon SSK lowering line is formed into a loop which is attached to the fabric container.  The other end is connected to the SSK fitting on the torso harness

-The URT-33C emergency locator transmitter (ELT) will start transmitting automatically upon pilot ejection from the aircraft

-In the anti-G system, a safety valve is included to automatically relieve pressure should a pressure condition greater than 7 psig occur

-Engine bleed air for heating and pressurization is tapped off of the engine compressor right side P3 port and routed to the bi-level flow control/shutoff valve


-Absence of electrical power leaves this valve closed

-Inflow air is routed based on the position of the vent control lever, placarded AIR, located in the front cockpit only


-When the vent control lever is set to footwarmer, placarded FOOT, the defog shutoff valve is closed and bleed air flows through the bi-level flow control valve


-When the vent control lever is set to canopy defog, placarded DEFOG, the bi-level flow control bypass valve opens and additional bleed air bypasses the bi-level flow control valve



-Bleed air then passes through or bypasses the heat exchanger

-The ejector takes the high pressure bleed air and passes the air through a venturi which sucks in cockpit ambient air

-The ambient air and bleed air mix to provide a high volume of warm air for canopy defog

-A manually actuated shutoff valve is located at the firewall


-This valve is connected by linkage to the hydraulic and fuel systems shutoff valves, and is actuated from the front cockpit by pulling the emergency firewall shutoff handle on the front instrument panel

-The environmental control system (ECS) has two temperature sensing sources to alert the pilot of overtemperature conditions in the ECS ducting


-A 300(F temp sensor is located at the forward defog control valve in the front cockpit

-If bleed air temp at the valve exceeds 300(F with the system in defog mode, the amber DUCT TEMP annunciator will illuminate

-There is also a 300(F temp sensor upstream of the defog selector, in the environmental systems duct near the emergency firewall shutoff valve

-If bleed air temp in the environmental systems duct exceeds 300(F at any time, the amber DUCT TEMP annunciator will illuminate

-Cockpit temp is normally controlled automatically between 60(F and 90(F, as selected by the crew

-If the duct temp sensor senses temps above 165(F, the heat exchanger bypass valve moves to full closed, forcing maximum bleed air through the heat exchanger

-Fresh air ventilation during ground ops and unpressurized flight is obtained from the inlet


-Air flows from the inlet duct through the motor driven fresh air valve, when opened, to the main inflow duct just forward of the firewall

-The pressurization system includes a control valve, a safety valve, a control valve regulator, a differential pressure (delta P) control and a solenoid dump valve


-A pressure altitude switch in the aircraft tail section prevents bleed air inflow anytime the air conditioner clutch is engaged below 7500 feet MSL


-The control valve is interconnected to a 28 VDC operated dump solenoid, which requires power to close

-For normal operation, electrical power is removed from the dump solenoid through the landing gear weight on wheels switch when the aircraft is on the ground

-An 8000 foot cockpit altitude is maintained until a differential pressure of 3.6+/-0.1 psi is reached at 18,069 feet


-Cockpit pressure altitude at 31,000 feet is 16,600 feet


-To dump cockpit pressure, either the DUMP or RAM DUMP mode may be selected



-In the DUMP mode, bleed air inflow continues


-In the RAM DUMP mode, bleed air inflow continues and the fresh air valve opens

NOTE

If readings other than 3.6+/-0.1 psi are encountered at or above 18,069 feet MSL, notify maintenance.

-If cockpit pressure altitude rises above 19,000 feet, an amber CKPT ALT annunciator illuminates 

-If cockpit differential pressure exceeds 3.9+/-0.1 psi, a red CKPT PX annunciator illuminates

-Each cockpit blower produces up to 200 cubic feet per minute flow at the HI setting

-Cockpit cooling air is available only when the engine is on and functioning


-The blowers will function whenever the generator bus is powered and the generator switch is ON

-The system has an overpressure cut-out switch which will interrupt electrical power to the compressor clutch in the event of abnormally high system pressure


-This switch is located at the service panel in the aft fuselage and automatically resets when tripped

-Should a low pressure condition exist for more than 30 secs, a low pressure relay closes, interrupting power to the compressor clutch


-The low pressure relay must be manually reset by maintenance personnel

-Selection of DEFOG will affect ITT


-Operation of canopy defog increases ITT for a given PCL setting due to the higher bleed air load on the engine

-Adjust PCL to maintain ITT within limits appropriate to the operation, e.g. maximum climb power when climbing or maximum cruise power for cruise flight

-Defog is typically required for short intervals during climb to and cruise at high altitude, and descents from high altitude into humid conditions


-A reduction in flaps UP climb performance of up to 47% may be observed with defog ON and PCL retarded to maintain ITT within limits


-For optimum engine life, note ITT before defog is turned on and retard PCL with defog on to maintain ITT at or below 740(C if possible

WARNING

The canopy/windshield defogging system may not clear the windshield during an icing encounter.

CAUTION

During an icing encounter, the windshield may become completely opaque, restricting forward visibility.  Increased pilot workload may occur during the landing phase of flight.

NOTE

The first indications of icing may be the start of ice accumulation on the forward canopy bow and at the base of the windshield.

The fan control switch in the rear cockpit is the only environmental control switch located in the rear cockpit.

For hot day operations at altitudes below 7500 feet MSL, maximum cooling is achieved by selecting RAM AIR and BLEED AIR INFLOW switches to OFF.

-Two communications cords are mounted to the phone jack panel on the right side console in each cockpit


-Each of the cords has a female jack end for connecting the helmet audio


-Only one cord can be used at a time; the second cord provides a redundant communications hook up

-Ten antennas are mounted on and in the aircraft for navigation and communication


-The upper NACWS antenna is mounted to the top of the engine cowling


-The GPS antenna is mounted to the top of the vertical stabilizer


-Two combination NAV/GS/ILS antennas are mounted, one on each side of the vertical stabilizer


-The lower NACWS antenna, ATC transponder antenna, VHF/UHF COMM antenna, DME antenna and marker beacon antenna are mounted to the bottom of the fuselage


-The ELT antenna is mounted inside the dorsal fin

-Any time either cockpit is transmitting on UHF or VHF, the cockpit not transmitting can receive incoming transmissions on the radio not in use (e.g. front cockpit transmitting on UHF, rear cockpit can receive incoming transmission on VHF)

-On the RMU, if no inputs are attempted for 20 secs, the box cursor automatically reverts to the UHF field

-To quickly set the transponder to 1200, press and hold the transponder field select key for three secs.  The transponder will remain in the same mode (STBY, ON, or ALT)

-The UHF communications memory pages will store 20 freqs

-The VHF communications memory will store 20 freqs

-The NAV memory will store 10 freqs

-The UHF backup can store up to 20 freqs

-Power for the ELT comes from an internal battery


-The battery will allow the ELT to transmit for at least 50 hours

NOTE

The forward cockpit EFIS control panel is powered through the EADI circuit breaker on the forward generator bus circuit breaker panel.  The rear cockpit EFIS control panel is powered through the EHSI circuit breaker on the rear generator bus circuit breaker panel.  If either panel loses power, synchronization between panels is lost.  The EFIS will display a XTALK error message.  GPS OBS mode input will need to be controlled on the GPS receiver.

-EADI normal modes consist of the enroute mode, the approach mode, the composite mode, and unusual attitude display


-The glideslope, localizer, and marker beacon displays are visible when the EADI is in the approach mode

-EHSI normal modes consist of the enroute mode and the approach mode

NOTE

(This is on initial power-up after the master avionics switch is turned on) The display is present with or without a valid signal and cannot be deselected with localizer frequency selected.

The trigger on the control stick grip must be depressed to the second detent to manually select the NACWS display.  NACWS information will remain displayed for seven seconds after the trigger is released, unless any of the engine systems information normally presented go into the caution or warning range.  Holding the trigger while experiencing out-of-limits engine operations will display NACWS traffic information as long as the trigger is held.

When an out-of-limits condition is encountered on the engine/systems/NACWS display, the display will automatically switch back to the engine/systems display format to show the caution or warning condition.  Any traffic advisory will be presented as a text message (NACWS TA) on the bottom of the display, and will be accompanied by the appropriate aural warning.

The front unit (GPS) must be on and functioning properly for either unit to be used for navigation.  The last input from either cockpit has priority for system control.

WARNING

The database information is accurate only if it is used before the expiration date.  Use of out of date database information may cause navigation errors and hazards.  Maintenance personnel use a PCMCIA card to periodically update the database.

NOTE

Terminal VORs, although in the database, are not displayed on the NAV 2 page since most aeronautical charts do not include a compass rose for orientation purposes.

WARNING

The GPS SUA alerting feature requires accurate altitude information.  Incorrect GPS baro corrections may lead to navigation errors.  To prevent erroneous safe indications or false SUA penetration alerts, set GPS baro correction whenever other aircraft altimeters are set.

-The GPS constantly computes the nine nearest airports, VORs and NDBs

-The GPS can store up to 250 user-defined waypoints

-The GPS can store up to 25 flight plans, with up to 30 waypoints in each flight plan


-The active flight plan is displayed as FPL 0


-Any changes made to FPL 0 will not be stored when the flight plan is deactivated or stored as a numbered flight plan

WARNING

GPS non-precision approach, DP and STAR procedures are safe for use only when a valid database is loaded.  To avoid possible navigation errors due to incorrect information, do not perform non-precision approaches, DPs or STARs using an out of date database.

NOTE

Non-precision approaches, DPs and STARs are automatically deleted from the Flight Plan 0 page (active flight plan) in non-volatile memory 5 minutes after the GPS is turned off.  Desired approaches, DPs and STARs must be loaded again to be used.

-The approach arm mode is activated either automatically when the aircraft passes within 30 NM of an airport with a non-precision approach if the approach is loaded in the active flight plan, or by pressing the GPS APR switch on the EADI bezel


-When in approach arm mode, the course deviation indicator (CDI) scale changes from the enroute scale of =/- 5 NM to +/- 1 NM when the aircraft is less than 30 NM from the airport

-When the GPS is in approach active mode, the CDI scale changes to +/-0.3 NM

NOTE

There are non-precision approaches, DPs and STARs which are not suited to the GPS operational characteristics.  Approaches, DPs and STARs which are not suited to the GPS characteristics are not included in the database.  Verify the database contains desired approaches, DPs and STARs for desired airports prior to flight.

If only one IAF is available for the selected approach, the GPS will proceed from step 4 to step 6.  (page 1-110)

The GPS will check the active flight plan to verify that the airport which corresponds to the selected approach is in the active flight plan.  If the airport is not in the active flight plan, the GPS will prompt PRESS ENT TO ADD KLAX AND APPR TO FPL 0 APPROVE?  Press ENT to add approach and corresponding airport to the active flight plan.

Only one approach may be entered into FPL 0.  If the GPS is turned off for more than five minutes, the approach is deleted from FPL 0 when power is reapplied.

WARNING

The GPS always displays distance to the active waypoint.  During GPS approaches, this distance may not be the same as the published DME distance on the instrument approach procedure.

NOTE

Approaches can only be entered in FPL 0, the active flight plan, and must be loaded prior to the final approach fix.

Delaying the switch from OBS to LEG mode compresses the scale factor change.  This will make the transition more abrupt.  If the switch from OBS to LEG is delayed too long, it will not be possible for the GPS to switch to the approach active mode.

The GPS does not take the geometry of the active flight plan (FPL 0) into account when determining the arc intercept point.  This point is defined solely on the present radial and the defined arc distance from the reference VOR.  For this reason, it is better to delay selecting DME arc approaches until the aircraft is closer to the destination.

WARNING

If any of the above conditions are not met, and conditions do not change prior to FAF, the GPS will not transition to approach active and a missed approach must be performed.  (page 1-112)

NOTE

Transitioning to the approach active mode may be recognized on the EHSI by the color changing from light blue to green and APR ACT replacing APR ARM in the lower right corner of the display.

WARNING

The final approach portion of a GPS non-precision approach is only approved when the GPS is operating properly from a valid database while in the approach active mode.

NOTE

The approach active mode can only be engaged automatically by the GPS.  To cancel the approach active mode, press the GPS APR button on the EADI/EHSI bezel, or select OBS or Direct To operation.  Any of these actions will change the mode to APR ARM (EHSI course select changes from green to blue).  Once past the FAF, it is not possible to return to the approach active mode without conducting a missed approach and flying back to the IAF.

The GPS will check the active flight plan to verify that the airport which corresponds to the selected departure is in the active flight plan.  If the airport is not in the active flight plan, the GPS will prompt PRESS ENT TO ADD KSFO TO FPL0 APPROVE?  Press ENT to add departure and corresponding airport to the active flight plan.

Although the departure can be loaded at any time, it is recommended the pilot select and load the departure prior to takeoff.

On the chart, an x appears, indicating an altitude restriction of at or above FL240 or at assigned lower altitude/flight level.  Make sure to meet any altitude requirements prior to reaching this waypoint.

The GPS will check the active flight plan to verify that the airport which corresponds to the selected arrival is in the active flight plan.  If the airport is not in the active flight plan, the GPS will prompt PRESS ENT TO ADD KDFW TO FPL0 APPROVE?  Press ENT to add arrival and corresponding airport to the active flight plan.

During flight planning, verify that a desired arrival is available in the database for the desired airport.  Check with paper chart to ensure arrival route is correct for aircraft type (i.e. non-turbojet aircraft).  If a turbojet arrival is loaded, modify the arrival by deleting the turbojet route and entering the non-turbojet route from the published arrival

-To set the instrument panel lighting brightness level, adjust the instrument panel rheostat clockwise while watching the AOA indicator


-Set the AOA to the desired level


-The electronic displays will transition to match the brightness of the AOA indicator

-The landing light is on the left main gear

-The taxi light is on the right main gear

-Both of these lights will only illuminate once all three gear are down and locked

-The navigation lights are as follows:  red light on leading edge of left wing tip, green light on leading edge of right wing tip, and a white light on the trailing edge of each wing tip

-The anti-collision strobe light are on the leading edge of each wing tip

-During the Aux Bat test, if the light does not illuminate, the auxiliary battery is at less than 50% capacity

-The OBOGS provides each pilot with an automatically regulated oxygen supply which has a slight positive pressure and no duration limitations


-Oxygen is extracted from conditioned engine bleed air by pressure swing absorption using a molecular sieve

-If the OBOGS fails, emergency oxygen is provided by manually selecting the ejection seat oxygen supply

-OBOGS is powered from the hot battery bus and has no pilot resettable circuit breaker

WARNING

Inflight engine failure and/or total loss of electrical power will result in a loss of bleed air supply to the OBOGS concentrator and subsequent OBOGS failure.  Emergency oxygen is available by pulling the green handle on the left side of the ejection seat.

-A red OBOGS FAIL annunciator illuminates to indicate either low bleed air pressure upstream of the concentrator, or an internal failure detected by the OBOGS BIT

-When first activated, the OBOGS power up BIT is initiated and the system enters a sensor warm up period which last approx 3 min, during which time the OBOGS FAIL annunciator is inhibited


-After three minutes, if there was a failure during the self-test, the OBOGS FAIL annunciator will illuminate and will remain on until the failure is cleared or by resetting the regulators

WARNING

Following OBOGS deactivation or loss of electrical power, concentration monitor activation of the OBOGS FAIL light will be inhibited for three minutes during OBOGS warm-up.  There is no indication of OBOGS concentration failure status during this warm-up period.  The low pressure switch will still activate the OBOGS FAIL annunciator during the warm-up period.

-If the temp in the OBOGS ducting exceeds 200(F, the amber OBOGS TEMP annunciator will illuminate

-If either regulator is ON, the OBOGS system is operative.  Both supply levers must be OFF to disable the OBOGS system

-Oxygen concentration with the lever in NORMAL position will range from 25% to 70% for altitudes from sea level to 15,000 feet MSL, and from 45% to 95% for altitudes from 15,000 feet MSL to 31,000 feet MSL

-When the concentration lever for either regulator is set to MAX, the OBOGS concentrator supplies the highest possible oxygen concentration (95% Oxygen, 5% inert gas) to both regulators (e.g. if one pilot selects MAX, both pilots get MAX)

-Up to 80 pounds of baggage may be stowed in the baggage compartment.

-External ground power must provide the following:


-28to28.5 VDC


-1000 to 1500 amps

-Main gear tire pressure is 225 +/- 5 psi

-Nose gear tire pressure is 120 +/- 5 psi

-Tie down is provided by four mooring points:  one directly aft of the jacking point at the tail, on is on the underside of each wing, and one is on the nose wheel

CAUTION

High winds can cause structural damage to aircraft.  If time permits, park aircraft inside a hangar.  If possible, move aircraft to a hangar when winds above 80 knots are expected.

-Nose gear towing is performed with a towing bar (part # 01-1283-0000) attached to two lugs on the aircraft nose gear

CAUTION

Ensure propeller restraints are properly installed prior to towing to prevent damage to propeller from inadvertent contact with the tow bar.

To prevent damage to landing gear, ensure parking brake is released prior to moving or towing the aircraft.

When towing, do not exceed 90( deflection (marks on nose gear strut).
