Hanks Gouge





UC-12B





Engines





PT6A-41 - 				type


850 -					horsepower


1 -					N1 turbine


2 -					N2 turbines


4 -					compressors - 3 axial, 1 centrifugal


-65 F (-53 C) - 				coldest operating temp


10sec -					max time for light off


37,500 rpm - 				compressor speed at 100% N1


38,100 rpm -				compressor speed at 101.5% N1


38,500 rpm -				compressor speed at 102.6% N1


9 to 1 -					compressor ratio


15 to 1 -					gear reduction ratio ( power turbine to propeller gear)


450 psi -					engine fire ext. pressure at 70 F


2.5 lbs -					Halon agent


3 per engine - 				fire sensors


8 -					fuel probes each side, 1 in auxiliary tank


Starting limits -				40sec on, 60sec off, 40sec on, 60sec off, 40sec on, 30min off


88 to 92 -				high pressure bleed valve opens


66 to 71 -				low pressure bleed valve opens


25 % -					percent of air that burns


Two high pressure bleed valves used to prevent compressor stalls


					if stick closed compressor stalls may occur at low power settings


					if stick open infected engine bleeding air - high fuel flow and ITT


Torque and ITT limits max power


					if its cold and your low will be torque limited


					if its hot and your high will be ITT limited


PCL goes to cambox the to fuel control unit


Prop lever goes to primary governor


Condition lever goes to fuel control unit


High pressure bleed valve on right side of engine


Low pressure bleed valve on left side of engine


Two Halon fire extinguishers - can read pressure in wheel well, 2 more one under copilot seat and one in aft section


Fire extinguisher is on hot battery bus


Can relight engine if absolutely necessary after using extinguisher


Shut first generator off during start to make use of another path and not blow fuse, after initial amps have got engine going 12%, gen. can be brought back on line and through the fuse





Autofether system -			1 both power levers above 90% N1


					2 autofeather switch arm


					3 410+-50 - de-arm good engine


					4 260+-50 - autofeather sets in through overspeed gov. electrically


					Test position bypasses step 1&2


If need to feather must fuel cutoff, Idle will bring N1 below 90%


Left engine is critical engine








Autopilot





245k/.47m -				max speed


17000 ft -				max altitude without yaw damp


200 ft -					min alt. for Autopilot


Do not use yaw damper below 200ft AGL or during Takeoff & Landings


Disengagement must be tested satisfactory prior to flight of intended use





Propeller





2000 rpm -				max normal operation


1900 rpm for 1 min - 			max reverse - above 1900 rpm


2200 rpm for 5 sec - 			max transient 


Above 2080 rpm - 			indicates failure of primary and secondary governors, torque limit 1800 ftlbs


1600 - 2000 rpm -			primary governor range (controlled by pilot)


1750 - 1850 rpm - 			prop rpm for ILS interference


2080+-40 rpm -				overspend governor activation (104% selected rpm)


2120 rpm -				fuel topping governor activation (106% rpm) part of primary Gov. use P3 air called Py air


1600 - 1640 rpm -			primary governor check


900 - 1100 rpm -				low idle


+-30 rpm -				prop sync limit


90% N1 -				autofeather armed (power lever position)


260+-50 ftlb -				autofeather energized


+18 degree -				low pitch stop (approx.)


+5 to 18 degree -				beta range


+5 degree -				zero thrust


-9 degree -				max reverse


+90 degree -				feather


If primary gov. fails two settings -		core valve fails up - oil goes out - prop feathers


					core valve fails down - oil goes in - prop pushed lower setting - overspeed


Prop Sync - 				places blades 40 degrees out from one another


					master prop is left slaved prop right


					nose gear actuator switch controls prop sync light


					center the system by shutting it off


					right engine may not feather if secures in flight with prop sync still on


Add power, increase torque, decrease oil press, increase blade angle


Remove power, decrease torque, increase oil press, decrease blade angle


Prop test switch tests over speed governor


Prop reverse not ready light when gear is down and both props are not full forward





Fuel		





Jet A, Jet A1, Jet B, JP - 4, JP - 5, JP - 8, & commercial 80/87 - 115/145 may be used


195 gallons -				max each main wing tank


193 gallons -				useable each main wing tank


79.5 gallons -				max each auxiliary tank


79 gallons -				max useable each auxiliary tank


247 lbs -					nacelle low light - aprox. 30 min flight time


3% -					max permissible error in fuel gauge system


31,000 ft -				max alt. with aviation gas (standby pumps operative)


20,000 ft -				max alt. with aviation gas ( standby pumps inoperative)


10 hours -				max time engine driven fuel pump with out boost pump (suction lift, can not crossfeed)


40 sec -					motive flow valve energized after engine start


15 - 45 sec -				engine flameout when firewall shutoff valve closed


100 ft -					no fueling distance from airborne radar equipment


300 ft-					no fueling distance from ground radar equipment





386 gallons -				main system useable


158 gallons -				auxiliary system useable


8 -					fuel drains (7 can be seen)


2 -					fuel vents - heated vent and siphoned main vent


14 -					fuel nozzles - 7 start and 7 secondary


2 -					number of igniters (3 & 9 position)


549 gallons -				total max capacity


544 gallons -				total usable


1000 lbs -				max imbalance


0 - 265lbs (in the yellow arc) - 		do not takeoff range


150 hours - 				limitation for engine on aviation fuel


10 psi -					low fuel pressure switch


70 F/ 21 C -       				fuel oil heater starts to close (closes off oil )


90 F/ 32 C -    				fuel oil heater fully closed


30 psi -					engine driven boost pump output


850 - 1000 psi -				main fuel pump output


If there is fuel in the aux. tank and transfer light on after pressing override - negative flow valve does not work


There is a fuel drain collector system with collector tank with an EPA pump and flip switch


Crossfeed from nacelles tank to engine on opposite side, primarily use for single engine operation, switch turns on standby pump in nacelles tank of opposite side


Fuel flow indicator DC powered


Can not suction crossfeed


The engine driven boost pump provides fuel to primary pump and used to receive fuel from the auxiliary tank





ITT





400 - 750 C - 				normal operating range


750 C - 					max continuos


1000 C for 5 sec - 			max starting


660 C - 					max low idle


725 C -					climb/cruise


700 C -					recommended climb/cruise


750 C for 1 min -				max reverse


850 C for 10 sec - 			max transient


Measured between N1 and N2 turbines - 8 thermal couples


ITT self powered





Torque





400 - 2230 ftlb - 				normal operating range


2750 ftlb for 5 sec - 			max transient


2230 ftlb -				max at 2000 rpm (max torque for other setting is same I.E. 1900 is the same)


1800 ftlb limit -				prop speed at or above 2080 rpm


1100 ftlb -				prop speed below 1600 rpm


1100 ftlb -				oil pressure between 60 & 85 psi


410+-50 ftlb -				autoignition


260 +-50 ftlb -				autofeather


Torque 26VAC powered





Turbine Tachometer ( N1 )





52 - 101.5% - 				normal operation range


52 - 55% - 				low idle, 52% min


70 - 73% - 				high idle (NATOPS states aprox. 70%)


88% for 1 min - 				max reverse


101.5% -				max cont./normal cruise


85% - 					min to maintain press on descent (single engine)


75% -					min to maintain press on descent (dual engine)


50% -					starter off (engine start)


102.6% for 10 sec - 			max transient


Above 102.6% - 				engine change


12% -					min stabilized N1 for start


15% -					consider GPU start


17% -					anticipate hot start (15 for test)





Oil





14 qts -					max capacity


9 qts -					oil tank capacity


5 qts -					oil measured on dip stick


2 qts -					low for hot engine


3 qts -					low for cool engine (can motor engine 15-20 sec to get within limits)


10 - 99 C - 				normal operating temperature


99 C -					max temperature


-40 C - 					min start


-40 - 99 C - 				low idle


-40 - 99 C - 				high idle


0 - 99 C - 				reverse 


100 - 104 C for 5 min - 			transient 


60 to 85 psi -				tolerate to end of flight 1100 ftlb limit


60 psi - 					min 


85 - 105 psi - 				caution range below 21000ft


85 - 135 psi - 				normal operating range above 21000ft


105 - 135 psi -				normal operating range below 21000ft


200 psi - 				max oil pressure


+- 10 psi -				acceptable oil fluctuations


Main oil pump driven by accessory gear box


Oil pressure and temperature are DC





Anti-ice / De-ice





6 sec -					inflation time of wing de-ice boot


4 sec -					inflation time of horizontal stabilizer boot


-40 C -					min temp for surface de-ice boot


30 sec -					cycle time for prop heat


2 min -					completed cycle for prop heat


14 - 18 ampers - 				normal operating range for prop heat


15 C -					max temp for using ice vanes


15 sec -					max time for ice vanes to extend/retract


5 C or less -				temp require use of ice vanes


The pitot tubes are on the corresponding sides


If there is a hole in a ice boot pneumatic press. will be low


The leading edge of engine inlet is heated by exhaust gas - we have not control over this


If ice vanes are extended there will be a decrease in torque and increase in ITT and loss of about 15% range


Fuel heat consist of heated fuel vent, fuel control heat, fuel oil heat exchanger


Prop heat consists of two thermal blankets on each prop, each draws 5to6 amps 14to18 norm total, loss of one blade around 12amp





Airspeed		





245 KIAS/ .47M - 			max airspeed


86 KIAS(91 KCAS) - 			min single engine control speed (clean, dead eng. windmilling, good eng. takeoff power,5)   


104 KIAS - 				min safe single engine airspeed (clean dead eng. windmilling)


115 KIAS -				best single engine angle of climb (clean, bad engine feathered, good engine at 2000 rpm)


121 KIAS - 				best rate of climb - single and dual engine (clean,dead eng. featherd, 2000 rpm)


80 - 155 KIAS -				full flap normal operating range


155 KIAS - 				max full flap operating speed


200 KIAS - 				max approach flap speed


170 KIAS - 				max turbulent air penetration -maneuvering speed


4 KIAS -				max allowable difference between pilot and copilot airspeed


75 KIAS -				stall speed landing configuration 12,500 lbs


85 KIAS -				recommended touchdown speed gear up


85 KIAS -				min ground control speed


85 KIAS -				stall speed approach flaps 12,500 lbs


99 KIAS -				stall speed no flaps 12,500 lbs


100 KIAS -				ditch speed flaps full down


100 KIAS -				best two engine angle of climb


105 KIAS -				ditch speed approach flap


111 KIAS -				maneuvering speed flaps down


120 KIAS -				min single engine recommended speed on final until landing assured


139 KIAS -				max tire speed (ground)


140 KIAS -				best glide speed


140 KIAS -				min speed for icing


140 KIAS -				min speed for windmilling start


140 KIAS -				recommended speed for downwind landing pattern


160 KIAS -				max speed for manual extension of ice vanes


181 KIAS -				maneuvering speed flaps up


182 KIAS -				max landing gear extension speed


164 KIAS - 				max landing gear operating speed (max gear retraction)


13,500 ft -				max diving speed decrease 5 K for each 1,000 ft above (automatic)


155 KIAS -				climb airspeed from sea level to 10,000 ft


135 KIAS -				climb airspeed from 10,000 ft to 20,000 ft


125 KIAS -				climb airspeed from 20,000 ft to 25,000 ft


115 KIAS -				climb airspeed from 25,000 ft to 31,000 ft





Environmental





1000 psi -				min oxygen for local flight


1500 psi - 				min oxygen for X-country


0 - 6.1 psi - 				normal operating pressure range


6.1 +- .1 psi - 				max pressure differential (both safety valve and out flow valve open)	rate, alt., 6.1


-.1 psi -					min pressure differential ( both safety valve and out flow valve close)


4.0 psi - 					max cracked windshield innerpanel


2.8 to 5.9 -				normal indication for gyro suction


4.3 to 5.9 -				normal indication for sea level to 15,000 ft on gyro suction


0 - 					max cracked cabin window


3900 ft -					cabin pressure at 20,000 ft


9900 ft -					cabin pressure at 31,000 ft


12,500 ft -				altitude warning ann. light - 10 crew mask drop


200 - 2000 ft per min -			range of the cabin control selector


Aprox. 6 sec -				starboard flow valve opens after left one after take off


61 % -					min N1 for air conditioner


49 CU FT -				oxygen supply cylinder


1850+-50 psi -				max oxygen cylinder pressure at 70 degree F (changes +-3.5 psi W/deg)


12 - 20 psi -				pneumatic pressure normal range


20 psi -					pneumatic pressure max range


75% N1 - 85% single eng. -		required to maintain pressurization


18,000 BTU -				max BTU output of AC at 70% N1 - forward unit


14,000 BTU -				max BTU output of AC at 70% N1 - rear unit


32,000 BTU -				total output of AC at 70% N1


Pressurization will start immediately after takeoff from one engine and after 6 sec the second engine will kick in


Windshield heat will screw up the magnetic compass


While using the prop deice 14 to 18 amps will be indicated, if circuit breaker poped can still use in manual position, while keep both


Should have 1/2 in build up of ice before using the boots, pneumatic pressure inflated 16 - 20 - norm 12 - 20


With single engine anitice/deice still work


Do not use the windshield wipers on a dry day





Electrical





27.5 - 29 VDC - 				generator normal range


28 V/250 amp - 				generator specification


.3 to .6 -					normal load range = to 30 to 60 % or 75 to 150 V(25Vper mark)


1 VDC - 				max volt differential between generators


10% - 					max load deferential between generators


100% - 					max generator load (sea level to 31,000 ft)


85% - 					max generator load (ground operation)


24 VDC/ 34 amps -			battery -20 cells 1.2V each ( 34 amp in 1 hour or 1 amp for 34 hours)


22 VDC -				min for battery start


20 VDC -				min for APU start


115/26+-5 VAC/400+-10HZ -		max inverter limits (600 amps, single phase) -inverter light when 37V or below


30V/300 amps -				continuos load for APU


1000 AMPS for .1 sec -			peak load for APU


325 amp -				isolation limiters protecting generator buses


4 -					Dual fed busses


2 -					VHF radios


1 -					UHF radio	


6 sec -					battery charge caution ann. light


52 % -					min rpm N1 - generator load 0 to 70% (no AC)


55 % -					min rpm N1 - generator load 70 to 75% (no AC)


60 % -					min rpm N1 - generator load 75 to 80% (no AC)


65 % -					min rpm N1 - generator load 80 to 85% (no AC)


Standby pump  are powered by Hot battery bus and sub busses 4


The battery caution light comes on after start and should extinguish within 2 to 5 min - if not do load meter check


Battery is used for - start, emergency power, and shock dampening


The APU connects on the right so when doing an APU start you would start the left engine first


Can reset all but the feeder circuit breakers - short is indicated


If current limiter fails the load will remain the same unless something on one of the generator busses is on


Loss of a generator causes the other sides load to double up to 1.0 then battery will pick up the rest


Two reasons for split load - loss of generator and generator communication box not communicating


The inverter light is on the 115VAC circuit, to test if 26VAC circuit is good must check torque


The generator control box control - high V, low V, reverse current, and regulation of polarity


Items on the hot battery buss are - 		L & R standby fuel pump - dual powered


					L & R firewall fuel shutoff valves - dual powered


					Door latch inspection light


					L & R engine fire extinguishers


					external power sensing


					entry lights


					battery relay


					cabin cargo door sensing


					baggage compt. light


RMI ‘s are repeaters of opposite side


Must have avionics master switch on for radios to work


If avionics master switch fails, pulling the circuit breaker will get it back


Fuel flow and oil, oil temp/press are DC ( total electrical failure includes battery)


N1, ITT and Prop rpm are self powered


Standby gyro and copilot turn needle are vacuum powered - will still have for IMC in the event of total electrical failure


RMI, HSI, Alt and torque are AC powered


AC points - DC tunes


AC lies - DC dies





Airframe





54 ft 6 in -				wing span


43 ft 10 in -				length


14 ft 6 in -				height ( at rest )


12,500 lbs - 				gross weight, 13500lbs (may be authorized)


10,400 lbs - 				max zero fuel


12,590 lbs - 				normal category taxi


13,590 lbs - 				restricted category taxi - max ramp weight


12,500 lbs - 				normal category takeoff


13,500 lbs -				restricted category takeoff


12,500 lbs - 				normal category landing


12,500 lbs - 				restricted category landing


200 lbs per square foot - 			max cargo section on seat tracks


100 lbs per square foot - 			max cargo section between seat tracks


410 lbs - 				max baggage compartment


300 lb- 					max airstair door - 1 person at a time - light for check position is on battery bus


181.0 FOR - 196.4 AFT -			C.G. limits below 11279, (185.0 FOR at 12500 & 188.3 FOR at 13500)


Emergency door opens inside and outside unless locked then just inside





Altitude			





31,000 ft - 				max operating range


20,000 ft - 				max emergency operation with aviation gas and standby boost pump inoperative


25,000 ft - 				max operation unpressurized cabin


17,000 ft - 				max operation with inoperative yaw damp


10,000 ft -				max alt. with cracked cabin window


20,000 ft -				max alt. for windmilling air start


5000 ft -					min alt. for stalls


4000 ft-					min alt. for practicing single engine (fuel cutoff or prop feather)


200 ft -					min alt. for single engine waveoff


200 ft -					min alt. for yaw damp.


200 ft -					min alt. for auto pilot





Acceleration			





3.17 G - 				max positive clean


-1.27 G - 				max negative clean


2.0 G - 					max positive full flap


2.0 G -					normal positive


0.5 G -					positive acceleration that will result in loss of oil pressure


+2 to 3 G deceleration -			shoulder harness will lock - Seat will move up, down, forward and aft


2.0 G for .01 sec -			emergency lights will activate from a shock impulse along the longitudinal axis


3 to 7 G -				activation of ELT from impact - good for 48 hours, self powered





Flight Controls





Must be flared landing


300 fpm - 				max sink rate


25 K - 					max x-wind component


10 K - 					max x-wind component icy runway


5 K - 					max x-wind component soft field


40 K -					ground speed for reverse ( reduce prop erosion )


75 K -					when structural damage could occur while secured


139 KIAS (160 mph) - 			max tire speed


14 degree -				approach flaps (40%)


34 degree - 				down flaps (100%)


60 psi -					differential pressure for actuation of rudder boost


3 - 6 degree -				max asymmetry of flaps - can get a split between sides


4 - 12 K above stall -			stall warning (up,app.,down)


4 - 6 sec -				landing gear extension (NATOPS states aprox. 6 sec.)


5 - 7 sec -				landing gear retraction (NATOPS states aprox. 6 sec.)


79 - 82% N1 -				landing gear warning horn activation (can only silence if flaps are up or approach)


70 -					number of strokes that may be required to emergency extend gear


3 in -					min nose strut extension


5.5 in -					min main strut extension


48 degrees -				max deflection of nose wheel either direction - 96 degrees total


14 degrees -				nose wheel deflection with use of nose wheel steering only


25 up / 17 down - 			degree of aileron deflection


20 up / 14 down -				degree of elevator deflection


15 either -				degree of ruder deflection


55 - 60 psi -				nose wheel tire pressure


60 - 64 psi -				main wheel tire pressure


1 US PINT -				hydraulic brake system capacity


100 fpm -				recommended sink rate for ditching


75 ft -					max alt. difference between field elevation


40 ft -					max alt. difference between pilot and copilot


10 persons -				max capacity of life raft


15 -					max number of toiler flushes before servicing


14 hours -				max crew day with Autopilot


12 hours -				max crew day without Autopilot


1000 ft prior -				alt. warning of alt set - system DC powered


300 +-50 ft -				alt. alert sounds if deviation is greater than 


100 +-20 ft -				Radalt. test


50 to 2450 ft -				Radalt. operation - system DC powered


50 to 2450 ft -				GPWS operation


25 lbs -					rudder pedal pressure from rudder boost


200 NM -				max range of radar


+_ 12 degree -				tilt up and down of radar


45 degrees either side -			horizontal tilt of radar


6 ft -					min distance for ground personal with radar on - do not turn on while fueling


Min crew -				training - pilot and copilot


					transport mission - pilot, copilot, and crewman ( may be waived by CO)


					functional check flight - pilot, copilot, and crewman as appropriate


Aileron trim tab is on left aileron - trim as adjusted


Elevator trim tab is on both sides - trim as adjusted, split to reduce chance of runaway, pilot can override


Ruder trim is antiservo


You must shut the yaw dampener off for takeoff and landing because the servo will bind the rudder


For the rudder boost to work both bleed air switches must be open or environmental/off


The two reason for light in the gear handle are - warning system activated and for a test


The flap limiter switch is on the right inboard flap


The landing gear are high floatation gear and stick out 5 in


Three area DME is located is pilot copilot HSI and the Sierra window also containing ground speed and time - only if to station


Pilot HSI on NO 1 system and RMI on NO 2 system


You will get an AP disconnect light if you trim against system, copilot disconnects, or you pull the circuit breaker


The tacan contain 126 channels and two bands X/Y making 252 total





squat or WOW switches-			Left - PAASS


					opens safety valve (can tell if not work by door push button against bellows)


					closes ambient air solenoid


					minimizes heat  on stall heater


					disables stall warning


					disables pressure control





					Right - GHD


					disables landing gear motor circuit


					disables flight hour meter


					activates solenoid operating downlock hook


When using the alternate air static source the pilot is only affected


The altitude encoder is on the pilot side


The pilots turn needle is DC powered


Cannot manually raise gear


Only the VOR 2 can be set up on both sides


The ADF will park CCW at the 90 position if loss of signal accrues





Prohibited Maneuvers





Abrupt control movements


Unusual G loading   


Bank angle greater than 50 degrees - normal category


Bank angle greater than 35 degrees - restricted category


Pitch attitude greater than 30 degrees above or below the horizon


Intentional spins


Actual practice landing with a prop feathered or engine secured


Single engine waveoff below 200 ft agl


shutting down an engine for practice below 4000 ft





