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Preflight Inspection
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The first step in preflighting the aircraft is to take a good look at it.  As you walk toward the plane make sure there are no leaks, make sure it’s not listing awkwardly to one side.  Take a general glance from a distance and make sure everything looks normal. Note: First unlock the controls and push down the O2 T-handle so the instructor can check his mask.  The order of the cockpit preflight moves from left to right around the instruments.
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CANOPY/WINDSCREEN- controls, stop screws, seals, clean windscreen, canopy  
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FIRST AID KIT-check secured and current  (yea right)  

3. FREE AIR TEMPERATURE GAUGE-check security (˚Cx2+30=˚F) 
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PARACHUTE- condition, connected, back: pin through eye, past grommet, safety threaded.  

5. ELT- antenna attached, switch down
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RESTRAINT HARNESS- condition (loosen & hang straps on canopy handle)  

7. TRIM TABS- set to zero  

8. LANDING GEAR HANDLE-check down  

9. ACCELEROMETER-check within limits (+4.5, -2.3) (both cockpits)  
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ALTERNATE STATIC AIR SOURCE-normal  

11. STARTER, AUTO-IGNITION, and ALL APPLICABLE ELECTRICAL SWITCHES OFF (a/c, NACWS, avionics master switch - check off in both cockpits)
12. BATTERY-on, check voltage, fuel quantity, and gear position indicators, off (If voltage is less than 22 volts, plan for GPU-assisted start; if less than 18 volts, battery must be replaced)  

13. OXYGEN SYSTEM- test 
a. Oxygen supply control t-handle down, clip in place

b. Supply pressure gauge-check (1000-1850 psi)

c. Regulator panel levers-on, safety wire check, 100% oxygen, and normal

d. O2 mask-connect

e. Connections-check for leaks (check test mask & emergency positions while holding mask away from face)

f. Flow indicator-check (during inhale, blinker appears, exhale blinker disappears, repeat 3+ times) 

14. CONTROLS- unlock, lock stowed (lock in two places-latch & cloth strap). CAUTION: Moving the pedals aft against the square brace will not lock the flight controls properly and can result in brake failure.
a. Adjust rudder pedals forward (toward the prop) to the stops by turning the crank clockwise

b. Adjust pedals slightly aft (4-5 turns counterclockwise)

c. Ensure rudder pedals are centered (neutral)

d. Place control stick over pin on control stick

e. Adjust pedals full forward against the stops

SOLO: secure the aft cockpit as follows: Restraint harness, parachute, and oxygen equipment-secured, Cockpit lights-off, Switches-battery on, inverter 2 on, all others off, Inspect for and secure loose equipment, Aft canopy-close/lock, STARTER SWITCH OFF. WARNING-failure to secure the aft cockpit for solo flight may result in the restriction of flight control movement

Notes on the Cockpit inspection

· Front cockpit-left of the rudder pedal are the two inverters, to the right is the generator control panel.  Below the floor panels, directly below the seat are the gear and flap motors, and below your feet is where the fuel sump and electric fuel pump are located. 

· Inverters supply 26 and 115 volt AC power 

· GCP regulates generator output voltage 27.0-29.5, reverse current protection (output below 25 VDC), over voltage protection (excess of 34 VDC) 

· Rear cockpit-right of the rudder pedal is the AOA electronic control box (white box) & just aft of the left console, (black box) is the vertical gyro 

· AOA electronic control unit-amplifies the AOA probe signal to the AOA indicator pointer and indexer 

· Vertical gyro-(115 VAC) sends pitch and roll signals to attitude indicators on both instrument panels 

· To properly lock the controls: 

· Adjust rudder pedals forward (toward the prop) to the stops by turning the crank clockwise

· Adjust pedals slightly aft (4-5 turns counterclockwise)
· Ensure rudder pedals are centered (neutral)

· Place control stick over pin on control stick

· Adjust pedals full forward against the stops 
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LEFT WING

· (From wingtip) Check top of the wing for cracks, deep scratches, tears, wrinkles, popped rivets, and bulges. 

· Flap for excessive freeplay, security and overall condition. 

Underside

· Aft fuel tank drain (25 gal) -check for leakage (one each wing) 

· Gear up & down switches located in fwd wheel well area. (circled in photo) 

· Uplock switch- position indicator, and activates the condenser blower with gear down. 

· Downlock switch- position indicator, and gear position (peanut) light. 
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Left main landing gear (aft portion) Check:

· General condition of tires and wheel assembly

· Brake lines and fittings for security and leakage
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Inside wheel well for FOD

· Brake pads for width equal or greater than 1/10 inch (about a nickel) 

Wing Area

· Aileron for freedom to move, servo action of trim tab(tab moves in opposite direction of aileron), trim tab linkage secure, nuts cotterkeyed, aileron hinge points and bonging braids for security, trim tab hinge pins secured, and BOTH (2) static wicks secure (purpose of bonding braids is to aid in the transfer of static electricity to the static wicks for discharge) 

· Wingtip for cracks, scratches, and condition of navigation and strobe lights; glareshield for security, condition, and holes unobstructed.    Condensation inside light chamber is ok, a pool of water is not. 

· Underside of wing for leaks, cracks, deep scratches, tears, wrinkles, popped rivets, and bulges
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Wing leading edge for breaks, dents, and bulges. 

· Angle-of-Attack probe-check cover removed and vane for freedom of movement 

· Pitot tube- (don’t touch) check cover removed, mast unobstructed, and holes on back of tube clear.
· Wing tie down-removed 

· Stall strip-attached (function= helps root of wing stall before wing tip)
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Fuel cap-check secure and arrows aligned (ensure cap is flush and locking tab is down) water can accumulate under the tab.

· Don't mistake this for streaming fuel on takeoff

LEFT MAIN GEAR:
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Lower part:

1. Wheel tread (some tread / no chord showing); check tire for cuts, abrasions, proper inflation (90 PSI), and retaining nut cotter keyed 

2. Check brake disk for scoring/warping 

3. OLEO 3 inches (4 fingers) 

4. Shock strut scissors for proper installation, security, retaining pins cotter keyed, micro switch and linkage 

5. Landing gear fairing for security 

6. Red paint on tire lines up with paint on rim.
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Remove chocks on left side only (move well clear of the taxiway, further than shown here)
Upper part:

1. Positive down-lock cable for security and fraying, mechanical locking device boot snaps securely fastened, and up-lock spring tension.  Note: down-lock cable is tight when gear is down.  Up-lock cable (wire with yellow end) has slack with gear down. 

2. Left main safety switch (located on strut) 

a. Activates warning horn if gear handle is up with weight on the wheels. 

b. Enables the pilot initiated NACWS system test 

c. Disables the active detection mode and warning tones for TAS with relative altitudes of less than 330' 

3. Landing light for security 

4. aileron trim tab cables and turnbuckles safety wired and no evidence of chaffing or excess slack; fuel lines and fittings for leakage . (4 cables in aft section of well, 2 large silver cables control the aileron, the 2 smaller ones control the trim tab) 

5. Wheel well for foreign objects (tools, rags, cookies etc)
6. Up-switch & down-switch secure 

7. Landing gear door (inboard) for excess play 

8. Landing gear position (peanut) light for security 

9. Forward fuel drain (40 gal)-check for leakage – barely touch! (one each wing)

Underside of fuselage:

· Fuel sump drain -check for leakage 

· Cabin fresh air intake duct (P-51 scoop) - check clear

· Check all visible drains for leakage and antennas for condition and security 

· Drains (from aft moving forward) 

· Front Cockpit Evaporator drain (rubber hose) 

· Pitot line drain (silver metal bulb) 

· Hydraulic Fluid Scupper drain (small metal nipple) 

· Firewall Fuel drain (small metal nipple) 

· Check oil cooler exaust duct for FOD (engine wash connector located up inside duct)

Allowable leakage: some fuel leakage from ram fuel vent is acceptable on hot days, none from any other drain. Purpose of fin on ram fuel vent= creates an airstream to carry any fuel drops away from the underside of fuselage, preventing pilots from smelling fuel fumes

Left Side Engine Compartment

Open engine cowling and check: (NOFF)
· Firewall fuel filter - check handle stowed 

· Engine oil - check quantity and cap secured (ensure cap is seated and locking lever is locked in an aft direction) 

· Check bilges of both engine compartments (fwd/aft) for foreign objects, leaks, and general security 

· Check security of NACWS antenna cable connection. (Can see this real well from the right side plus see where the coax cable attaches to the firewall) 

· Make sure the oil cap is closed the right way.  The lever should always be pushed aft to lock down the cap.

· Bleed air valve-located at the 7 o’clock position just forward of the inlet screen.  Provides engine anti-stall characteristics at low engine speeds. 

· Bleed air regulator valve-mounted on forward side of engine compartment wall, has big silver bleed air duct running into top of valve. Regulates bleed air into the cockpit. 

·  Engine wash ring - silver ring runs over the top of the FOD screen, the tube is about the diameter of a bic pen 

· Starter/Generator- white cylinder on top of accessory section with large green air cooling duct/tube attached to aft end of unit (check air duct for security) 

·  Oil to fuel heat exchanger- grey box on top of accessory section, just above starter and to the right of the oil cap 

· Air conditioning compressor-mounted on bracket, looks just like the one in your car (check the condition of the belt, can pull on this belt to turn compressor, but use caution not to get your fingers caught between the belt and pulley) As you pull belt listen for tinkling sound comming from the compressor section, these are the cold turbine blades moving around, that is ok. 

· Engine driven fuel boost pump-dark grey, behind A/C compressor and below starter. Can see orange fuel lines attached to inlet and outlet. 

· External oil scavenge pump- a lighter grey color than the fuel boost pump (mounted on same shaft) Can only see a portion of this pump. 

· Ignitor box- silver box marked “Exciter”, just above the A/C compressor, two silver ignitor wires running out of it 

· Fire detectors- left side on firewall is position no.2. Combustion chamber is no.3. Lower stbd side is no. 1  gouge for memory (LUC lower, upper, combustion chamber, and 1,2,and 3 respectively) 

·  Condition lever cables-two silver cables coming out from top of firewall 

· Environmental control cables- two black cables coming out of the firewall near the condition lever cables.  (One goes to bleed air regulator, the other goes to the jet pump located below the A/C compressor) 

·  Muffler-stands vertical next to firewall (looks like it is covered with tin foil)

PROP & NOSE

From the side:

· Cowling and engine cowl door latches - secure 

· Propeller restraint - removed 

· Exhaust stacks (2) -check clear and for cracks 

· Check fire detector sun shield in place on port stack (located on top of stack under the cowl) 

· Upper NACWS antenna-check condition and security 

 Up close:

· Top cowl locks (4) - secured.  (Check screw slots horizontal and center pins protruding into slot) 

· Prop retaining bolts (8) - check bolts for security and safety wired (thse bolts hold the prop on the aircraft, they are in a ring inside the crack) 

· Propeller - check for cracks, nicks, or pits. Inspect spinner attachment screws for security. 

 Notes on Prop and nose inspection:
· Accessory (port) and engine (stbd) intake ducts - clear.  ( Port intake provides cooling air for four items:  AOCS, Accessory cooling, Oil cooler, cockpit air, starter/generator cooling.  Stbd intake provides air to the engine) 

Nose landing gear and wheelwell 

· Check tire for proper inflation (70 PSI), cuts, tears, abrasions, tread (no cord showing), and retaining nut cotterkeyed, red spot of paint should line up on both tire and rim to ensure tire is not slipping on the rim 

· Shock strut for leakage and approximately 3-5 inches of oleo 

· Shock strut scissors for proper installation, security, retaining pins cotterkeyed, towpin straight, microswitch and linkage secure.  (NOTE: reversal of the microswitch actuating arm is possible; ensure correct configuration by noting the position of the linkage vertical above the sensing switch.)  (Purpose= with weight on wheels, enables BETA and disables RUDDER SHAKERS) 

· Shimmy damper - check for security 

· Retainer for nose cowling lockpins - securely fastened 

· Nosewheel doors - check security and condition 

· Nose wheelwell - 

· check door retraction linkage for attachment and security, up and downlock microswitches and linkages for security. (Nose uplock= position indicator and landing light annunciator.  Nose downlock= position indicator and peanut light.) 

· Check inside the nose wheelwell - 

· oil cooler drain - has blue cap on left side of well; 

· engine oil access panel - orange circle at top; 

· air conditionig ground blower inlet - on right side. 

· The small golf ball size hole just forward of the oil access is for the Shimmy Damper. 

· V-shaped box at the top of the nose wheelwell, works with the roller on top of strut to straighten the nose wheel as its retracting - works in conjunction with the nose gear centering pin which is located on the bottom right side of strut. 

· Air conditioning intake duct (V-scoop) -clear, spring loaded door closed 

· Inertial bypass door-closed 

· Open starboard engine cowling and check for FOD and/or leakage

ENGINE, RIGHT SIDE

· Open starboard engine cowling and check for FOD and/or leakage 

· Check 11 inch rod for freedom of movement (make sure pin behind rod is codder-pined) 

· Cowling and engine cowl door latches – secure

· Fuel filter- silver tuna can located on the left side on firewall 

· Fuel pressure switch- located on top of the fuel filter, looks like a big fire detector 

· Fuel flow transmitter- grey rectangular box in the center of the firewall 

· Air conditioning switches- located on the lower right corner of the firewall, low-pressure switch is the square copper one, high pressure switch is the black C/B one 

· Fuel scavenge pump (EPA pump)- located on firewall above the A/C switches (may be labeled “  electric fuel pump” 

· Flame arrestor-located above the EPA pump on firewall. Sits horizontally and looks like a slim CO2 sylinder (Note fire detector #1 below) 

· Air conditioning condenser- look directly down in the engine compartment, big rectangular shaped, radiator looking, usually with chicken wire covering it 

· Fuel scavenge tank (EPA collector tank) - can’t see it, it’s below the A/C condenser 

· Engine oil filter - located on the main oil tank, round access, just to the right of the PCL cable 

· Auxiliary oil tank- located below the main oil tank, looks like a big grey can of oil 

· PCL cable and boot- cable is inside boot and is attached to the cam assembly.  The boot is a black rubber like material and looks like a long skiny accordion.  Check the boot for tears or holes 

· P3 air filter- located just to the left of the PCL cable, looks like a big pill bottle, grey, has two P3 air lines (inlet/outlet) running into it 

· Primary fuel pump- grey, marked “pump, rotary, power driven” (pumps around 800PSI) 

· Fuel control unit- mounted to the primary fuel pump, looks like a carburetor. 

· EPL cable- grey cable, attached to a yellow/green EPL brace, and cable goes to the back of the fuel control unit 

· N1 tach generator - black cylinder object behind the EPL brace 

· Engine oil pressure transducer - mounted on the stbd engine support frame, (all by itself) kinda l  looks like a spartk plug, thing closest to you when looking in from the right 

· Engine oil temperature probe - directly below the P3 air filter, has some wires running out of it 

· Condition lever cables - two silver cables running on top of engine.  One runs forward to the prop primary governor, and the other runs down to the top of the fuel control unit (for fuel on/off) 

· ITT trim harness (compensating probe) - long silver rod, horizontal, just forward of the FOD screen, runs forward toward the combustion chamber, aft portion is mounted on the Beta push-pull control cable line (cable is inside) Purpose- trim harness compensates for the sampling error in the 8 htermocouples to give a fixed ITT indication. 

· PY air line- black line, starts behind the fuel control unit and runs up toward the oil to fuel heater then forward on top of engine to the fuel topping governor and torque limiter (PY is high / P3 is low) 

· Fuel return lines- 3 big orange lines below the engine compressor section 

· Cam assembly - provides an attach point for the PCL cable and BETA push - pull control linkage and connects them with the fuel control unit (FCU) through the FCU control rod (11" rod). Check the 11" rod for freedom of movement.

BATTERY

Battery compartment: 

· Battery hold down straps, tray retaining pin - secured 

· Battery access door - latched 

· Battery vent scuppers - clear 

RIGHT WING

· Emergency canopy release - secure 

· Battery overflow drain tube - clear 

· Gang drain - check for leakage 

Same as the left wing with the exception of the AOA, Pitot tube and Aileron trim cables

· Right main landing gear switches: 

· Safety switch - disables the gear up control circuit (preventing retraction on the deck) and disables the AOA indexer with weight on the wheels 

· Uplock switch - position indicator 

· Downlock switch - position indicator, and peanut light 


RIGHT AFT FUSELAGE 

· Examine fuselage for dents, wrinkles, popped rivets, and security of access panels  

· Static port - clear 

· Aft canopy seal - check condition 

· Antennas: check condition and security (moving aft from cockpit) 

· GPS - flat round puck painted black 

· UHF - rectangular blade type 

· ELT - skinny white tube 

· VOR - The "V" at the top of the vert. stab. 

OXYGEN 

· Oxygen service door - secure (also an oxygen pressure gauge behind this panel) 
· Oxygen high pressure relief disk – intact, not painted over (ruptures at approx. 2775) 

· Canopy emergency pressure gauge - needle in green range for current temp.

EMPENNAGE AND TAILCONE 

· Examine strakes and horizontal and vertical stabilizers for cracks, dents, wrinkles, or popped rivets 

· Control surfaces for security, freedom of movement 

· No servo action of the elevator trim tabs (left tab approx 4.5 down, right tab approx 4.5 up) 

· Antiservo action of rudder trim tab (tab moves in the same direction as rudder when moved) 

· Check trim tab hinge pins secure, rudder and elevator hinge points secure, bonding braids attached, actuator rods secure, nuts cotterkeyed and condition of 2 static wicks 

· Condition of tailcone, navigation and strobe lights 

· Tail tiedown - check removed
UNDERSIDE OF FUSELAGE 

· Underside of fuselage for dents, bulges, wrinkles, tears, popped rivets 

· Ventral fins - condition and security 

· Antennas - check condition and security (moving forward from ventral fins) 

· Tacan - between the ventral fins 

· NACWS - just forward of the Tacan antenna (between tacan and aft transponder) 

· 2 Transponders - two antennas, one for forward cockpit; one for aft cockpit transponder 

· VHF - horizontal wire under forward cockpit. 

LEFT AFT FUSELAGE 

· Left fuselage for dents, wrinkles, popped rivets, and security of access panels 

· Aft canopy seal - check condition 

· Static port - clear


AVIONICS BAY  

· Check security of electronics 

· Check for loose articles adrift 

· Check for "remove before flight" tag on bottle 

· Latch and secure compartment door 

MORE AVIONICS BAY
· Emergency canopy open bottle - (orange bottle in the top, back part of the compartment) - filled with nitrogen 

· Check for slack in emergency canopy open cable and that cable is attached to the actuating rod  

· Any maintenance pins connected to the actuating rod clevis should have a “remove before flight” flag attached - ensure this is removed prior to flight 

· Junction box - mounted on forward side of compartment. Note the air conditioning service and sight glass guage behind box 

· RMI adapter - black box bottom row left side 

· Slaving accessory - bottom row, 2nd box  - receives inputs from the flux detector (left wingtip) and the directional gyro (round black unit behind the RMI adapter ) and sends an accurate, gyro-stabilized magnetic heading signal to both RMI compass cards 

· Flux detector- 28 VDC electromagnetic compass - sends magnetic heading signal to slaving accessory.  

· Directional gyro - 115 VAC, provides stabilization of magnetic heading signal 

· DME-40 - bottom row, 3rd box - provides TACAN distance to station to both NACWS CDU’s 

· BRG-40 - bottom row, 4th box - provides bearing information to the TACAN 

· ARC-159 - top row, left - UHF transceiver 

· VIR-30 - top row, right - receives and interprets VOR and localizer signals 

· NACWS TRC - mounted to overhead.  NACWS transmitter/receiver computer, provides all the information displayed on both cockpit display units (CDUs) 

· Avionics cooling fan - lower forward portion of compartment 

· GPS equipped planes will have the GPS unit mounted to the ceiling of the compartment  
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