HYDRAULICS  B-1 1-97/H-1 1-105

1.  What does the utility hydraulic system operate?


wing flaps, Normal landing gear extension and retraction, 1/2 of the flight controls, nose wheel steering, normal 
brakes (E 1-97, H 1-105)

2.  How much fluid is in the utility hyd reservoir? 


 3.2 gallons

3.  How much fluid is in the entire utility hyd system? 


 ~12 gallons

4.  What is the normal pressure of the utility hyd system?  


2900 - 3200 psi

5.  What prevents the press on one hyd pump from actuating the press warning switch for the other engine?


one way check valve

6.  What are two ways to shut off the output of the engine driven pumps?   


pull fire handle or turn off engine driven pump switch 

7.  How are the shutoff valves powered?



electrical from the ESS DC bus

8.  Which other system can power the utility system on the ground? 


 Aux.  (ground test valve)

9.  What is the purpose of the hyd accumulator?


 provides reserve pressure and a dampening effect during demand and pressure fluctuations 

10.  What powers the utility suction boost pump motor?


 ESS DC switch and an ESS AC motor

11.  What powers the hyd warning lights? 


 ESS DC

12.  When will the suction boost pump warning light illuminate? 


pressure drops below ~ 20psi

13.  What unique safety feature does the suction boost pump have inside?


 thermal circuit breaker that pops at ~ 11amps 


14.  What does the eng. driven hyd pump control?


two valves; one to the input of the pump and one on the output side of the pump forming the runaround circuit.  
Also closed by fire handle

15.  How much fluid is trapped in the runaround circuit?


 ~ 1 gal

16.  When will the engine driven pump warning lights illuminate? 


pressure below ~ 1000psi or switch off  (E 1-100, H 1-107)


17.  What powers the utility hyd pressure gage?  


26v AC  AC Inst. and Eng. fuel control bus

18.  What does the booster hyd system control?  


1/2 of the flight controls

19.  How much fluid is in the booster hyd reservoir? 


~ 2gal

20.  What is the normal output pressure of the booster hyd system? 


2900-3200psi

21.  What does the aux. hyd system control?  


aft cargo ramp and door, emergency brake pressure, nose gear emergency extension

22.  How much fluid does the aux. reservoir contain?  


~ 3.4 gal

23.  How is the aux. system operated? 


electrically from the hyd control panel in the cockpit; electrically or manually from the ramp control panel aft of the 
left paratroop door

24.  What powers the aux. hyd pressure gages? 


AC Inst. and Eng. Fuel Control Bus (cockpit); direct reading gage (at reservoir)

25.  What is the normal output pressure for the aux. hyd system?  


2900-3300psi

26.  What controls the pump operation?  


28v ESS DC switch and a 115v ESS AC motor

27.  On E MODELS, how long must you wait to turn the aux. hyd switch on after turning it off?


at least 10 sec to allow the accumulator to bleed down

28.  NOTE: When using the aux. hyd handpump, where can the pressure be read? 


ramp control panel  ONLY

TRIM TABS 1-107

50. Does the autopilot control the main surfaces or the trim tabs?  


main surfaces and the elevator trim tabs

51.  Are the main surfaces controlled by mechanical, electrical, or hydraulic systems


mechanical system using hydraulic boost

52.  Which hydraulic system controls the flight controls? 


utility and booster

53.  With the loss of both hydraulic systems, can the plane be controlled? 


yes with increased effort of the pilots and coordinated use of power and trim tabs

54.  Can any of the booster systems be isolated and turned off?  


Yes by a switch under the fuel panel

55.  What electrical bus powers the booster shutoff valves?  


ESS DC

56.  What is the hydraulic pressure on the rudder booster?  


~3000psi with the flap lever at 15%  or greater and ~1300psi with the flap lever at less than 15%

57.  These diverter valves are powered through what bus?  


ESS DC 

58.  What is the hyd pressure on the aileron booster packs?  


~2050psi

59.  What is the pressure on the elevator boost packs?  


~3000psi

60.  At what hydraulic pressure do the Booster Off warning lights illuminate?  


light only indicates position of switch

61.  Which aileron is the aileron trim tab on? 


left is the one we control, the one on the right is ground adjusted

62.  What powers the trim tab motors?  


115v ESS AC except during emer operation when the elev trim tab is powered by 28v ESS  DC


63.  How can the elevator trim tab control be switched from normal to emergency? 


switch on the center pedestal

64.  What powers the rudder trim tab?  


115v ESS AC

65.  What powers the trim tab indicators?  


28v MAIN DC

66.  Note: Trim tab travel is controlled by limit switches set at __ deg nose down and __ deg nose up, and by mechanical stops at __ deg nose down and __deg nose up.


6, 25, 8, 27

WING FLAPS 1-109

80.  How long does it take for full flap movement?  


8 - 15 seconds for extension and 10 - 15 seconds for retraction

81.  What angle are the flaps at 100 %?  


~35 deg.

82.  What releases the flap brake?  


utility hyd pressure

83.  When will the emergency flap brakes engage? 


when the difference between the flaps exceeds  3 deg

84.  What bus powers the flap lever?  


28v MAIN DC

85.  Note: In relation to the flaps, when will the gear warn horn sound and how is it silenced? 


sounds when the flap lever is positioned at ~70% or more and the gear is not down. It can ONLY be silenced by 
lowering the gear or repositioning the flap lever to less than 70%

86.  Where is the wing flap selector valve located? 


forward of the left wheel well by the utility hydraulic reservoir


87.  What does pressing the LOWER button do on the flap override control? 


repositions the flap selector valve to route hyd fluid to release the flap brake, and to the flap side of the gearbox 
drive motor

88.  Can the flaps be lowered any other way?  


yes by using the handcrank on the front of the left wheel well

89.  What is the purpose of the emergency flap brake? 


locks the flaps if it senses an asymmetric flap condition in the torque tubes

90.  Can the emergency brake be overridden? 


yes but for ground use only

LANDING GEAR 1-113

110.  The landing gear is operated by what system?  


utility hydraulic

111.  The landing gear doors are operated by what system?  


mechanical

112.  How long does it take for the landing gear to extend and retract?  


19 seconds or less

113.  How are the landing gear held up?  


by hydraulic pressure.  In the event of hyd pressure loss, a spring loaded brake assembly applies a brake to hold the 
gear up

114.  Once engaged, can the spring loaded brakes be disengaged? 


yes to allow for manual extension of the main gear

115. Can both main landing gears be manually lowered at the same time?  


yes by using both hand cranks

116.  Are the gear indicators operative for manual operation? 


yes

117.  Other than normal ops, how else can the nose gear be raised and lowered?  


by using the auxiliary hyd system.  No other way to raise

118.  What holds the nose gear up?  


An uplock

119.  How can the uplock for the nose gear be disengaged?  


Manual release handle by the copilots left foot

120.  In an emergency, how can the nose gear be retracted? 


It can't

121.  What buses power the gear handle and touchdown relay?  


Handle ESS DC; TD relay ISOL DC

122.  In case of electrical failure, how are the landing gears operated? 


Buttons on the selector valve by the utility hyd reservoir

123.  Where is/are the touchdown switch(es)?  


Aft side of each forward main gear strut

124.  Which systems are affected by the touchdown switches and relays?


touchdown switch:



--Engine ground stop inop in flight



--Nacelle preheat inop in flight



--Dump mast shutoff valves closed on ground, open in flight



--SKE prox. warning tone disabled on the ground


touchdown relay:



--gear handle lock unlocked in flight



--antiskid inop in flight



--cockpit control of the cargo ramp and door inop on the ground



--airdrop release inop on the ground



--OMEGA test


auxiliary touchdown relay



--GTC control power and door control



--DC bus tie control inop in flight



--stall warning horn system deactivated



--SCNS interface tests inop in flight

ENGINES/PROPS B-1 1-11/H-1 1-4

201.  How many stages are in the compressor section of each engine?


14 stage axial flow

202.  How many combustion chambers are in each engine?


6 through-flow type

203.  What is the maximum allowable torque on each eng?


19,600 in/lbs

204.  Where are the acceleration bleed valves installed?


5th and 10th stages of the compressor

204.5  The acceleration bleed valves are for compressor unloading and should only remain open

when the engine speed is below ______.


94%  (E 1-14, H 1-15)

205.  What is the approx. pressure and temp. of the air as it leaves the compressor?


125 psi and 600 F

206.  The extension shaft assembly consists of how many shafts and what are there purposes?


2 shafts; the inner transmits power from the power section to the reduction gears and the outer acts as a reference

207.  What are the safety features of the reduction gear assembly?


prop brake, safety coupling, negative torque signal system

208.  Describe the prop brake.


Acts as the first stage of reduction gearing.  Slows the prop during eng. shutdown.  Stops reverse 
rotation of the 
prop.  It is held disengaged by gearbox oil pressure. 

209.  What releases the prop brake?


Starter torque

210.  The brake is held disengaged by gearbox when rpm exceeds ___?


23%  (E 1-11, H 1-10)

211.  Describe the safety coupling.


Decouples the engine and the reduction gearbox if approx. 6,000 in/lbs neg torque is applied.  Backs up the NTS 
system.  Connects the extension shaft to the pinion of the first stage of the reduction gears. (E/H 1-11)

212.  How long should a decoupled engine be operated?


operation should not be continued. (E 1-13, H 1-11)

213.  Describe the negative torque signal system.


Provides a mechanical signal to limit negative torque.  Increases blade angle to reduce negative torque.

214.  Where must the throttles be for the NTS system to operate?


flight idle or above

215.  When will negative torque occure?


when the prop is trying to drive the engine

216.  When will the NTS system operate?


when the torque exceeds 1260 (+/- 600) in/lbs neg torque (E 1-27, H 1-10)

216.5  Can a malfunctioning NTS system cause the engine to stall or flameout?


yes  (E 1-27, H 1-11)

217.  What powers the NTS system?


ESS DC

218.  What components are mounted on the reduction gearbox accessory drive pads?


G - ac Generator


H - Hydraulic pump


O - Oil pump


S - engine Starter


T - Tachometer generator

219.  What is the reduction ratio of the reduction gearbox?


13.54 to 1

220.  This ratio reduces the engine speed from ___ to ___?


13,820 rpm to 1,021 rpm

221.  With a constant speed prop, what two things change to increase or decrease power?


fuel flow and prop blade angle

222.  The fuel control schedules fuel flow to produce a specific ___.


Turbine inlet temperature (TIT)

223.  During ground operation, throttle position mechanically affects ___ and ___.


fuel flow and prop blade angle (E 1-13, H 1-11)

224.  In flight, throttle position mechanically affects ___.


fuel flow (E 1-13, H 1-11)

225.  In flight, what regulates the prop blade angle and why?


The prop governor to maintain a constant engine speed

226.  The fuel control senses what four conditions to determine fuel flow?


rpm, throttle position, engine inlet air temp and pressure

227.  The temperature datum control senses what two conditions before making any changes to the fuel flow?


throttle position and turbine inlet temperature (TIT)

228.  What position must the TD switch be in to provide temp protection throughout the entire range of throttle movement?


Auto

229.  Automatic temp scheduling is also provided in the throttle range of___ to ___.


65 to 90 deg.

230.  What does positioning the TD switch to NULL do?


It eliminates the automatic temp limiting and scheduling.  These must be accomplished by moving the throttle.

231.  From ___ to ___, the throttle schedules the prop blade angle.


Max reverse to Flight idle

232.  The fuel control will start to reduce fuel to the engine at approx. what rpm?


103.5% rpm (E/H 1-14)

233.  How much fuel is put out by the fuel control?


Engine requirements + an additional 20% (E/H 1-14)

234.  What is this additional fuel used for?


The TD system

235.  With the TD valve switch in NULL, how much fuel is bypassed back to the fuel pump?



The additional 20%

236.  At what percent should the speed sensitive ocntrol open the ignition relay to de-energize the valve solonoid?


65%  (E 1-15, H 1-14)

237.  Air for driving the starter can be supplied by what three sources?


operating engine, APU/GTC, external air source (E 1-15, H 1-16)

238.  The pitchlock regulator assembly prevents the blades from decreasing pitch if:


hydraulic pressure is lost, or overspeed of approx. 103% RPM occurs (E 1-25, H1-30)

245.  The low pitch stop is located in what assembly?


Dome (E 1-25, H 1-30)

246.  What is the minimum blade angle in flight and what devise provides this protection?


23 deg,  low pitch stop  (E 1-25, H 1-30)

275.  What powers the fire detection system?


28v Ess DC

276.  What temperature is the nacelle overheat light set to?


300 F

Electrics B-1/1-53

401.  All internal electrical power for airplane use comes from _____  AC generators or ___.                      



5, battery 

402.  What kva are the engine driven generators rated at?  


40 kva

403.  What kva is the ATM rated at? 


20, 30 kva with the cooling fan

404.  How many engine driven generators are required to power all AC buses?  


any two (E 1-53, H 1-50)

405.  Which AC bus(es) is/are powered by the ATM generator?  


ESS AC only (E 1-53, H 1-51)

406.  If only one engine driven generator is operating, which buses are powered?  


ESS AC and MAIN AC (E 1-53, H 1-51)


407.  When external DC power is applied, which DC bus is it connected to?  


Main DC (E 1-54, H 1-58)

408.  Can all DC powered equipment be operated by external DC power?  


No, the battery bus is disconnected from all other DC buses

409.  With external AC power applied to the airplane, which buses are powered?  


all AC buses and all DC buses are powered through the transformer rectifiers.  The battery is also being charged if 
the DC power switch is in BATTERY

410.  NOTE: The ATM generator switch must be ___ before applying external AC power. 


OFF

411.  DC power for the airplane is supplied through ___ transformer rectifiers form what AC buses? 


4 TR's;  ESS AC to the ESS DC bus and MAIN AC to the MAIN DC bus


412.  What is the minimum battery voltage before selecting BATTERY on the DC power switch?               



21v

413.  Can power flow from the ESS and MAIN DC buses to the ESS and MAIN AC buses?  




no, reverse current relays prevent current flow in that direction

414.  Switching the DC power switch to Battery powers what DC bus(es)? 


this connects the Battery and Isolated DC buses

415.  What is the minimum voltage required to close the relay to connect the Isol and Batt buses?              



18v minimum

416.  What is the normal battery voltage?  


24v; 21v minimum

417.  Normally the TR's supply how many volts to the DC buses to maintain a battery charge? 


25-30v

418.  On the ground and BATTERY selected on the DC power switch, the battery powers the Isol DC bus and what three DC lights will be illuminated on the bus off indicator panel?                  


Isol DC on Batt, ESS DC OFF, and MAIN DC OFF lights; (all 7 lights are on) 

419.  When the bus tie switch is tied, which lights will go out?  


Isol DC on Batt,  ESS DC OFF, and the MAIN DC OFF lights will go out; (top 3)

420.  What frequency and voltage are required prior to selecting External power?  


380 - 420 on the freq meter and 110 - 125 on the voltmeter

421.  When external power is selected, which lights will go out?  


ESS AC OFF, MAIN AC  OFF, LH AC OFF, RH AC OFF (the other 4)

422.  If external AC power is on, what effect does turning on the ATM/APU generator switch have on Ext AC power? 


Ext AC power is automatically switched off

423.  On the ground, which way does current flow between the main and Ess ac buses? in flight?


On the ground, the touchdown switch cuts out the current limiter and allows it to flow either way but in the air the 
current limiter allows it to only flow from the main to the Ess

424.  Which way does the current flow between the Ess dc and Isol DC buses on the ground and in flight? 


On the ground with the bus tie switch tied, it flows in either direction but in flight it is limited to only flow from the 
Ess to the Isol

425.  How many volts is the INS battery? 


24v

426.  Which DC bus charges the INS battery? 


ESS DC

427.  Which DC buses are powered by the external DC power?  


Main, ESS, and Isol DC buses (E 1-54, H 1-58)

428.  What does illumination of the external DC power ready light assure? 


power has the correct polarity

429.  Four transformer rectifiers convert what ac voltage to what dc voltage? 


115v ac - 28v dc

430.  What powers and controls the main and ess dc bus off lights?  


controlled by a pair of relays behind the main ac circuit breaker panel which are powered by their respective buses 
and the lights are powered by the Isol DC bus

431.  The Isol DC on Batt light receives its power from what bus?  


Battery bus

432.  Where does the Isol dc on batt bus light receive its signal to illuminate from? 


terminal on the RCR between the ESS and Isol DC buses

433.  The Isol DC on BATT light will only illuminate if the DC power switch is in what position?  


Batt or EXT DC


434.  The RCR between the Main and Ess DC buses is controlled by what? 


Aux touchdown  relay

435.  When will the Ext AC light illuminate?  


when the cart is supplying power and it is in the correct phase

436.  What does the Ext AC ready light illuminated ensure?  


You have DC control power and AC power is in the correct phase rotation

437.  What four conditions will cause the AC Ext Pwr switch to automatically kick off?


Any engine-driven generator is placed on line


ATM/APU generator control switch is placed on


External AC power is removed


AC power is not in the correct phase rotation

438.  How do you reduce the generator output to 0?  


gen. control switch to field trip

439.  Explain the four positions of the generator control switch (off, on, reset, field trip)


OFF - removes the DC control power from the generator contactor and separates the gen. from the AC Bus system


ON - connects the generator contactor of each generator to the bus system


RESET - completes the circuit to the generator excitor field and excites the field if it has insufficient voltage


FIELD TRIP - completes a DC circuit energizing a relay to open the generator exciter field, reducing the generator 
output to 0.

440.  If the generator frequency drops below _____ the frequency sencing relay opens, disconnecting the generator from the bus system.


368 cps.

441.  When #3 generator is brought on line, what bus(es) are not receiving power? 


LH and RH

442.  With only #3 and #4 generators on line, what buses are being powered by #4?  


LH and RH

443.  What are the priorities for generators to pick up other generators?  


wing-wing; sym-sym

444.  What buses are powered with only #1 generator on line? 


Ess and Main

445.  If the ESS AC bus fails, which bus can power the Copilots AC bus?  


Isol DC if selected

446.  What is the primary use for the Copilots AC bus?  


it powers the pilots and copilots ADI

447.  What protects the Copilots inverter?


Circuit breaker on the pilots side panel

447.5.  If power fails to the CP AC bus, will the switch automatically switch to AC?


No, only the AC inst and eng fuel control bus will automatically switch

448.  Backup power for the AC Instr and Eng Fuel Control bus is from where?  


ESS DC through an inverter

449.  What protects the AC inst and eng fuel control inverter?


Current limiter behind the CP lower side panel

450.  At ___ volts, the AC inst and eng fuel control bus will automatically switch to ___.


25v (+/- 20); ESS AC

451.  If ESS AC is selected on the AC inst and eng fuel control switch and it fails, will power automatically switch to DC?


No, it will only automatically switch from DC to AC

EMERGENCY PROCEDURES  WARNINGS, CAUTIONS, AND NOTES B-1, 3-1/H-1, 3-1

1001.  How many emergency ropes are there?


3 one by each overhead escape hatch

1002.  How many emergency exit lights are there?


7  (8 on 83-0486 and up)  1 at each hatch, 1 by each paratroop door, 1 by the emergency exit in front of the right 
wheel well, 1 at the crew entrance door, (extra 1 is aft of 245 on the left side)

1003.  How many first aid kit storage locations are there?


23, 1 at the crew entrance door, 1 on the front on 245, 21 fore and aft of both wheel wells

1004.  How many fire extinguishers are there?


4: 1 on each side of 245, 1 aft of the right paratroop door, and 1 aft of the left wheel well

1005.  How many stanchion ladders are there?


1 in front of the left wheel well

1006.  How many hand axes are there?


2 or 3, fore and/or aft of 245 and 1 aft of the right paratroop door

1007.  How many life vests are there?


10, fore and aft of 245

1008.  How many portable oxygen bottles with smoke masks are there?


4, 1 by each pilot, 1 aft of the right wheel well, and 1 aft of 245

1009.  How many oxygen regulators are there?


10, 1 at each crew position in the cockpit, 1 at the end of each crew bunk, 2 on the aft right side of 245, and 1 aft of 
each paratroop door


1010.  What is the alarm bell signal for ground evacuation of the airplane?


1 long sustained ring

1011.  What is the alarm bell signal for prepare to bailout?


3 short rings

1012.  What is the alarm bell signal for bailout?


1 long sustained ring

1013.  What is the alarm bell signal for crash landing is imminent?


6 short rings

1014.  What is the alarm bell signal for brace for impact?


1 long sustained ring

1015.  What are the engine shutdown conditions?


P- certain Prop malfunctions 

V- unusual Vibration or roughness 



T- Throttle control failure

G- Generator failure (airplanes without generator disconnect) 

E- Engine fire



N- Nacelle overheat  

T- Turbine overheat



U- Uncontrollable power  

U- Uncontrollable rise in TIT


U- Uncontrollable rise in oil temperature 
U- Uncontrollable drop in oil pressure

1016.  What is the BOLDFACE for engine shutdown procedure?

1017.  CAUTION: During an engine shutdown procedure, if the condition lever is not pulled all the way to feather and the NTS is inop, what could happen?


Engine decoupling is possible

1018.  WARNING: What may exist if the condition persists after the ESP is accomplished?


A leak in the bleed air manifold

1019.  What action should be taken if the condition persists?


Close bleed air valve for the other engine on that wing


then isolate the wing 




(E) 


close wing isolation valve




(H) 


close bleed air divider valvedischarge remaining fire bottle on command of the pilot

1020.  CAUTION: How long should the agent discharge switch be held?


No longer than 1 - 2 seconds or fire ext circuit breaker may open

1021.  What additional steps should the copilot take after an engine shutdown?


Ensure ESP cleanup items are complete


ask loadmaster to visually inspect the engine


ensure feather override button is out


Notify appropriate agency

1022.  What is the BOLDFACE action for GTC/APU shutdown?

1023.  WARNING: If condition persists, what action should be taken?


discharge the remaining bottle

1024.  WARNING: If directional control problems are encountered below ___  ___, a takeoff should not be attempted.


Refusal Speed

1025.  WARNING: If directional control problems are encountered on landing, ______ should not 
be attempted.


A go-around

1026.  Where are most directional control problems encountered?


During deceleration during an abort or landing and as the throttles are brought into the ground range

1027.  What throttle position should a malfunctioning engine be shutdown in?


Flight idle

1028.  While on the ground, if a control problem is experienced, what actions should be taken?


Throttles


ground idle
 


(P)


Condition lever 


feather (if req, on command of the pilot)
(CP)


reverse symmetrical engines





(P)


apply brakes as req.




1029.  What is the indication of an engine fire?


Steady illumination of the fire handle and master fire warning light

1030.  If an engine fire is experienced, what actions should be talen? (ground/flight)


ground- ALL throttles to ground idle   ESP


flight- ESP

1031.  During engine start, if torching is noticed, what actions should be taken?


condition lever to ground stop and motor the engine with the starter

1032.  If the flames went beyond the tailpipe, what action should be taken?


perform ESP and inform ground crew to standby if fire ext are needed

1033.  What actions should be taken for a loss of oil pressure and heavy smoke?


monitor engine and ESP prior to landing

1034.  This action should prevent ___ during landing.


oil combustion in the tailpipe

1035.  After performing the ESP for a tailpipe fire and the condition persists, what action should be performed?



Accelerate as rapidly as possible not to exceed maximum airspeed and maintain until flames go out

1036.  What action should be taken for a tailpipe fire during eng shutdown?


continue shutdown and notify fire dept.  CAUTION: Do not motor the engine.

1037.  What are the four indications of overheating in the engine and nacelles? H 3-8


turbine overheat warning light


nacelle overheat warning light


high TIT


high oil temperature

1038.  What actions are taken for a turbine overheat warning in the ground? in flight? H 3-8


ground: All throttles to ground idle, affected condition lever to ground stop


flight: affected throttle toward flight idle.  If condition persists, ESP.

1039.  What actions are taken for nacelle overheat warning on the groung?  in flight? H 3-8


ground:  All throttles to ground idle, ESP


flight:     ESP

1040.  What actions are taken for high TIT on the ground?  in flight? H 3-8


ground: affected throttle toward ground idle, TD switch to NULL; if this fails to correct the problem affected 
condition lever to ground stop


flight: retard affected throttle toward flight idle and the TD switch to NULL; if condition  persists, ESP
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