SYSTEMS TRAINING
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All information in this handout was taken from the 1C-130E(H)-1 and Lockheed manuals. If some limitations or operation appears to be different this was a Lockheed limitation. Consult your -1 if a question arises. Information in this handout is for training only and is not to be used for systems operation or to 

replace any manuals or operating instructions.
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Notes

A. Characteristics of the Fuel System

1. Components of the fuel system



a. Tanks




1) Main tanks - integral type                
Outbd tanks have 3 baffles and a percolator tube to prevent excessive surge 














pressure on the bulkheads during wing-down and slide-slip maneuvers.




2) Auxiliary tanks - bladders



3 cells (Red, blue, and green dye to detect leaks)(2 drains).




3) External tanks






2 types of tanks.





a) Lockheed - 






Removable tailcone (pump access).





b) American -






Coupling bands (pump access).




4) Fire retardant foam





In all fuel tanks (dark gray).




5) Pump switches






All main, external , aux  & dump pump switches when turned to the ON
















position 115 V, 3 phase, 400 HZ Ac power is supplied to the pumps. The 















switch also operate DC circuits for crossfeed valves, dump valves, etc.



b. Boost pumps








3 phase AC powered pumps.




1) Main tank pumps





15-24 psi. (Internal thermal switch 375(F, if opened pump is to be replaced)





a) Low pressure switch



8.5 psi. Pressure comes from the fuel heater strainer.





b) location







RH Aft side of  engine nacelle.




2) Auxiliary tank pumps




28-40 psi. (Internal thermal switch 375(F, if opened pump has to be 
















replaced)





a)Tank empty light





23 psi.





b) location







Switches, # 2 & 3 dry bays.




3) External tank pumps




28-40 psi. (Internal thermal switch 375(F, if opened pump has to be 
















replaced)





a) Tank empty switch




23 psi.





b) location







Switches, # 2 & 3 dry bays.




4) Power sources






Main tanks -  # 1- LH AC.




















# 2 -ESS AC.




















# 3 -MAIN AC.





















# 4 -RH AC.




















AUX tanks -  Main AC.




















Ext. tanks -   LH Fwd pump- LH AC.
























       

    


 RH Fwd pump- RH AC.


















          


    

AFT pumps- Main AC.




5) Surge box







Located in the aft inbd corner of each main tank. Four flapper valves in 
















the flow bottom allow fuel to flow into the box, and two in the top to allow 















fuel to out when the box is full. The boost pump is also located in the surge















box, this is to ensure a continual supply of fuel for the boost pump demand.




6) Pressure transmitter / location
AC inst. & fuel control bus, # 3 dry bay, fwd end.

c. Quantity Indicating System


1) Probes









Capacitance  probes, Mains in top of wing, with new wings.


2) Quantity indicators / power sources

AC Inst. & Fuel control bus, press to test provides ground, indicator  

















move toward zero. Totalizer connected to each indicator. When tank















quantity CB is pulled amount is subtracted from totalizer. 



3) Balance limits







Outbd to inbd - 500/1000, wing to wing 1500, Except Aux, External















1000, Aux one full other empty if other tanks symmetrical. 

 
4) Dipstick usage








Stick has marking for inbd and outbd mains. Aux and Ext cannot be dipped.


5) Auxiliary magnetic sight  gauge



Underside of wing, reads 500-5900 in 500 lbs increments.

 d. Vent system














1) Wrap around









# 2 & 3 Mains and Aux


2) Float - controlled vents / TCTO 1229

#1 & 4 Mains, Note Ext vent system in fwd top of tanks

     3) Anti - siphon loop







Vent system for the external tanks. Vent line is in the front of the tank and 















runs  through the pylon between the tank and wing to the aft section of the 















wing . 


4) Atmospheric vents







To equalize pressure at all times.




a) location









Note location on bottom of wing on walk around and schematic.



b) Fuel tank fires







Can be indicated by white soot coming from vents.
















Note: Do not confuse with oily looking spot around vents with JP-8 fuel.


5) Water removal system / vent tanks


Low points of tanks, Boost pump, ejectors, nozzles TCTO-1039.




emptied










Aids in max usable fuel, positive fuel supply, Vent tank vent system

e. Crossfeed manifold












1) Tank to engine 








For all takeoffs, unless main pump inoperative.


2) Gravity feed









Can be used when pump fails on main tanks only, -1 restrictions.


3) Crossfeed operation






Used to allow aux and external fuel to be utilized for flights.


4) Crossfeed, bypass, separation, 



Crossfeed separates left and right wing fuel system, Bypass used



and primer valves







if aux or external crossfeed fails.


a) Operation










Press to deplete pressure in crossfeed manifold.


b) Power source








ESS DC.


c) Location










Crossfeed separation valve center dry bay; primer valve in  # 1 


















dry bay, drains to # 2 main tank; bypass valves  in # 2 & 3 dry bays.

f. Dump system










Two types, (61-2358 / 62-1866 w / o X valves)



















   (63-7764 and up with X valves)




1) Manifold



a) Dump mast








Located on each wing tip 



b) X- valves









Located in # 1 & 4 dry bays, valve has tag with “X” for identification.


2) Pumps










 
8 Dump pumps



a) Power source







Main AC bus,( normally # 3 generator).



b) Operation




1 Fuel remaining in tanks




2100 each outbd, 1800 each inbd.




2 External /auxiliary crossfeed


Go through bypass  valves. (Discuss schematic)





valve failure




3 ATC and -1 restrictions




Notify ATC of dumping, 5000’ above terrain, not in a circle.




4 Alternate method / pump or 


Go through bypass valves. (Discuss schematic)





valve failure




5 Inoperative indicator





Start dumping first, confirm visual dumping. (verify with loadmaster)




6 Dumping chart






Section 3 in -1 for different  # of operating pumps.

g. Refuel, Defuel, and ground transfer


1) Engineer duties- 55-130 chapter 6 & 10

 


















NOTE


Students not required to memorize refuel, defuel or ground transfer procedures. All items are addressed in the


job guide( including grounding) and MUST be used for all fueling operations IAW 55-130.


2) Dash one manifold schematic in -1


Compare the two different types of systems



a) Integral part of the dump manifold


Incorporates refuel, defuel and dump manifold in one(63-7764 and up)




b) Need for X- valves






To prevent dumping fuel during refuel / defuel, ground transfer



3) Over the wing capabilities





IAW 1C130 B 2-2, section 3 (note when using JP5 & 8)


4) SPR panel



a) Power Source







Fuel totalizer gage, 115 V AC, Inst. And Eng. Fuel Cont.



b) Switches









Main DC




c) Indicators









115 V AC, Inst. And Eng. Fuel Cont.



d) Servicing









IAW 1C130 B 2-2, section 3, Also discuss JP-8 fuel quantity in tanks.

h. Fuel management


1) All areas in the -1 of section 7 will be covered and the student will  be expected to have proficiency knowledge  of



 correct configuration  for the  following:



a) Takeoff and landing






Tank to engine for takeoff, and X-feed from aux or external for landing.
















X feed separation to be closed for all  T/O and landings.



b) Touch and go







Can be on X-feed from aux or external.



c) Stop and go








Can be on X-feed from aux or external.



d) Full stop and taxi back





Tank to engine.



e) Fuel usage




1) Long range







Use Aux first




2) Short range







Use Ext first 



f) Fuel tank trimming






Discuss different ways

i. Limitations                                           


SEE LIMITATIONS SHEET ALSO (IN BACK)
FUEL DISTRIBUTION
Symmetrical tanks









1000 lbs. maximum

Wing – to – wing










1500 lbs. maximum

Outboard – to – inboard








500 – 1000 more outboard

External tanks










1000 lbs.

Aux tank diff











No restrictions (If mains are symmetrical)

FUEL SYSTEM

Aux/ Ext tank pump pressure






28 – 40 psi

Main tank pump pressure







15 – 24 psi

Low – pressure light









8.5 psi

Tank – empty light









23 psi

j. Emergency procedures







IAW section 3 of -1

NOTES

B. Characteristics of Primary AC electrical System


1. Sources



a. Engine generators






4 / rated at 115/200 V 400 CY 3 PH 40 KVA



b. ATM generator







1 / rated at 115/200 V 400 CY 3 PH 20 KVA, 30 KVA with cooling






c. External AC power






200/115 V, 3 PH, 400 HZ, 40 KVA, ABC phase


2. Components and  location



a. Generators




1) Engine-driven






Aft side of reduction gear box
















Max load 1.05




2) ATM









Above the LH MLG wheel well





a) Cooling - with fan




Max load 1.0





b) Cooling- W/O fan- inflight         
Max load 1.0





c) Cooling- W/O fan- ground  
    
Max load .66




3) Power distribution





a) LH AC








# 1 generator





b) Essential AC






# 2 generator





c) Main AC







# 3 generator





d) RH AC








# 4 generator




4) Disconnector's






K -1 / K-9 Relays (Aft side 245)



b. AC Distribution System





1) Generator control panel


5 under flight station.









2) Contactor relays / function


7 relays in each panel.
















1. Generator control relay- controls circuit for exciter field.
















2. Overvoltage relay- trips GCR when average 3 ph voltage is 131/135 v. 
















3. Differential protection relay- trips GCR when feeder line occurs .
















4. Lockout relay- Prevents cycling until reset is used.
















5. Auxiliary control relay- Turns on GEN OUT light  when energized.
















6. Time delay relay- Allows 1.8 sec delay when undervoltage sensed.
















7. Undervoltage relay- Open when one phase drops below 70 volts.





3) Frequency sensitive relays

 Aft side 245 (5 ea.)(Prevents use of generator in low freq. output).
















ATM FSR has extra wire connected to start circuit to hold ATM on line when
















 accomplishing self contained start when freqs drop below 368 cps.
















1. Opens at 368 cps or less.
















2. Closes at 380 cps or more.





4) Generator contactors



10 ea, heavy duty contactors automatically connect four AC buses to the 















 operating generators.





5) AC power distribution



K1 - K4, Generator 1,2,3,& 4 generator contactors





6) Bus tie contactors




K5 - K8, Bus tie contactors, K10 - ATM, always powers ESS AC bus if on.  





/ bus switching  priority




c. External AC power











1) Contactor








Aft side 245 (K-9) (10 heavy duty relays K-1/K-10)




2) Phase sequencing relay



Aft side 245  Check for A, B, C phase sequence
















Ext. Power can't be applied if not correct.



d. Switches, Controls, and indicators




1) Controls





a) Overhead electrical control

5 control switches, Reset, Off, On, Trip Positions,






panel








5 Gen Out lights / 4 AC bus off indicator lights





b) Generator control panels


5 under flight station on electrical rack

2) Switches





a) Generator







5 





b) AC External power




1 switch, auto off if any Gen switch turned on.





c) AC voltmeter, frequency meter, 
When selected monitors Gen volts, freqs & load.






phase selector, and frequency






 and voltage selector





d) Generator disconnect



28 V ESS DC power (Hold Gen disc switch 1-2 seconds







(some airplanes)   





e) Generator disconnect test


Two position switch
 (OFF, TEST GEN DISC)






(some airplanes)




Checks all 4 disconnect circuits fusible links




3) Primary AC indicators





a) Generator out indicator light

4  / 28 V ESS DC indicator lights, Illuminates when power indicator relay
















opens, Generator contactor opens, Engine in LSGI, or Generator 
















disconnected, or Low voltage output.





b) Bus off indicators




4 relays, rectifiers change AC to DC for relay operation





c) AC external power -on



Requires proper phase sequence. 






indicator light / switch



E pin supplies interlock voltage through EXT AC interlock CB to FSR 





d) Generator disconnect fired 

When fired melts fuse portion of plunger, drops down into the disconnect


       

indicator light (some airplanes)
 mechanism and shears shaft of the generator.

C. Secondary AC  Electrical System


1. General description







2 DC inverters. 28 volt dc motor driven generators.


2. AC Instrument and Engine Fuel



Under flight deck.


    Control System



a. AC instruments inverters




3 phase but wired to produce single phase
















115 V AC, 400 CPS, 2500 ampere unit



b. Regulator's








Motor speed determines output frequency and regulated by 
















controlling motor field current



c. Inverter power relay






Connects to the ESS DC bus when motor reaches 80 volts
















# 1 power relay energizes



d. Automatic function






Changes from DC to AC if inverter malfunction occurs



e. # 1 step down transformer




26 V AC power for # 3 & # 4 engine oil and gear box oil pressure,
















fuel pressure indicator, booster hydraulic and emergency brakes.

 

f. # 2 step down transformer




26 V AC power for # 1 & # 2 engine oil and gear box oil pressure,
















hydraulic pressure indicators for normal brake, utility, and ramp,
















utility & booster rudder boost hydraulic pressure.



g. Single phase AC







115 V AC for fuel temperature control (TD
 system), fuel flow,
















engine torque meters, fuel quantity indicators, LOX indicator,
















TIT indicators, Standby power failure relay. 

3. Copilots AC Instrument Inverter System

     Power for pilots & copilots gyro system



a. Copilots AC instrument inverter


ISOL DC power to operate a motor to produce 115/115 V AC
















400 cycles 3 phase, 250 volt ampere unit.



b. Copilot's inverter power relay



Inverter under flight deck , relay behind LH AC CB panel.



c. Transformer








Located behind LH AC CB panel


4. Switches, Controls and Indicators



a. Switches









2 switches




1) Copilot's AC Instrument



3 position switch , inverter, off ,standby.




2) AC Instrument and Engine Fuel

3 position switch , inverter, off ,standby.





 control













3) Voltage and Frequency Selector

"A, B" Monitors CP inst. bus in DC position.
















"C" monitors AC inst. bus in DC position.





4) Phase selector






A B/C



b. Indicators















1) Voltage and Frequency meter

      Monitors  115V AC 400 HZ.




2) Select power-out lights




Isol DC powered, come on if AC operation is lost.
















Cross check OFF flags in TIT indicators and Gyros.

D. DC Electrical System


1. General description







Normal power is 4 TR units. Changes 3 phase AC to 27.5 volts DC.
















Current between 10-200 amperes.



2. Sources



a. Battery










Used for starting GTC and Emergency power for DC system.
















24 V DC battery, SCNS battery same, New maintenance free batteries.



b. External DC power






28 Volt DC 400 ampere, 2 EXT power relays in battery compartment



c. ATM generator







Powers ESS AC bus which will power ESS DC




















d. Engine driven generator




Normal operation # 2 & # 3 generators will power ESS & Main DC buses


3. DC components and locations



a. Battery relay








Pilots lower CB panel, Current limiter below relay (200 ampere )



b. Touchdown switch






Auxiliary touchdown switch controls DC bus tie control ,GTC control 



 c. Reverse current relays





The RCR is a combination of relays, allows current in one direction
















as a normal relay, but opens the circuit with sufficient flow of reverse
















current. 200 ampere relays .



d. Transformer - Rectifiers
(TR) 


200 volt ac phase to phase voltage units. Two ESS and Two Main. 
















Powered from ESS AC and Main AC buses, 3 CBs for each TR from
















respective bus. 4 bleeder resistors to keep positive load on TR to prevent  














      overheating.



e. DC buses









Main, ESS, Isol, Battery  Buses connected by RCRs.
















Main to ESS is a 600 ampere relay, ESS to ISOL is a 300 ampere relay  

4. Switches, Controls and Indicators



Switches, Controls and Indicators are used to operate, control, and monitor
















DC bus components.



a. Description












b. Switches




1) Bus Tie








Two position switch 28V Isol DC powered. Connects Isol and ESS DC bus









       on the ground, and allow the battery to power all DC buses.




2) DC power




                    3 position switch OFF, BATTERY, EXT POWER. When in battery position
















Battery relay closes to power Isol Dc bus. When in EXT PWR position
















2 relays in battery compartment are closed to power Main DC bus. 
















OFF position will open all relays.




3) Voltmeter and Bus Selector


5 position switch, Checks DC voltage on Main, ESS, Battery, INS Battery
















and INS Battery Bus



.



c. Indicators




1) Loadmeters







(4 ea) 1 for each TR unit. Reading taken from shunts and used  with bleeder 














 resistors to monitor load of TR. ( Note location of bleeder resistor  and CB,s. 
















under flight deck).




2) Bus-off indicator lights




(3) 1 for each DC bus, 28 V Isol DC power 




3) Isolated DC bus on battery on 

Illuminated when the Isolated DC bus becomes disconnected from the 





indicator relay






Essential DC bus. (RCR failure)






4) External DC power indication


28 V DC green light on when power source in correct polarity

NOTES





Locate

External power fuse on the aft side of sta. 245.

Remove External power prior to changing the fuse if blown.

“E” pin voltage use from power unit if fuse blown.

D.C current limiters for external power on RH side of CP side CB panel.

E. Characteristics of the Engine System
1. Major power plant assemblies




     T56A-7(RPM 13,820)(3,755 SHP)(Max torque 19,600-4200 SHP)


a. Power section 








Single entry


  1) Compressor assembly





14 stage









a) Air inlet housing







Anti-iced inlet scoop/guide vanes, oil cooler scoop, torque shaft.



b) Stage and flow







14 stage axial flow compressor (125 psi, 600( F).



c) Diffuser









14 stage bleed air from compressor for aircraft systems and flow
















diffuser into combustion section.



d) Acceleration bleed valves




8 bleed valves, 5th and 10th stage. (4 on each stage)



e) Pressure and temperature




Fuel flows into combustion chamber and burns, increases temperature
















and thereby the energy of gases.


2) Combustion assembly






Discuss the 2 minute cool down time for nozzle's coking IAW -1 section 2.



a) Nozzles









(6) 1 per burner can.



b) Burner cans








(6) run around tube connects burner cans for ignition.



c) Ignition plugs








(2) located in # 2 & 5 burner cans, Powered from the Ignition exciter, which
















is powered by 28 V ESS DC.



3) Turbine assembly



a) Stages










4 stage turbine.



b) Thermocouples







(18) 3 per burner can. Indications sent to TIT indicators and TD amp.
















22( per thermocouple indication.(Discuss turbine life by lower TIT settings.)



4) Accessory drive housing



a) location









Forward section of compressor.



b) Component's








Fuel pump, oil pump, speed sensing control(16-65-94% RPM), 
















speed sensitive valve (94%RPM).


b) Torquemeter assembly



1) Two concentric shafts





Outer shaft serves as reference point, inner shaft transmits power from
















power section to reduction gear.



2) Torquemeter magnetic pick up


Measures torsional deflection of load of the inner shaft
















AC inst. and fuel cont. bus power
.


c) Reduction gear assembly



1) Reduction gear train





2 stage, 13.54 / 1. (13,820-1021) engine speed, propeller shaft speed



2) Accessories








Generator, Hydraulic pump, Oil pump, Starter, Tach generator (GHOST)



3) Safety coupling







For decoupling power section from reduction gear if negative torque
















in excess of 6000 “ lb.



4) Prop brake








Held disengaged at 23% rpm by oil pressure. Engages to prevent reverse
















rotation . Springs engage below 23% to engage brake.


2. Engine Systems



a. Oil System








Type oil MIL-L 23699, can mix half tank capacity with 7808 in emergency.




1) Oil tank













a) Capacity







12 gallons, 7.5 expansion space.





b) Low oil warning





4 gallons remaining.





c) Servicing







RH side of engine. Note, do not service engine oil when cold or engine has 














not operated for an extended period of time. Oil may of drain into the lower 















part of accessory drive and servicing without motoring may cause engine to 














be
overserviced which could damage oil tank or oil system components. 




2) Engine









Engine oil pressure 50-60 psi, ( 10 psi (20 psi excursion)





a) Pressure pumps





Oil feeds from the tank into the gearbox and power section of the engine.

b) Scavenge pumps
The engine driven oil pump pumps through a filter from the oil tank, then to the engine components, (3) scavenge pumps pick up the oil, then it flows to the oil cooler where it is cooled then returned back to the oil tank.






c) Temp bulbs






28 V DC power source. temp Bulb for engine oil temp indicator located in 















supply line below oil tank. 




3) Oil cooler 








Oil cooler motor 28 V ESS DC, Located in lower portion of nacelle.
















Discuss LORI oil coolers and temperature when full open.





a) Thermostat






Thermostatic element located in oil cooler senses oil temp
















and regulates oil flow through oil cooler. Bypasses at 75(C





b) Auto








In auto oil temp is maintain at 60 -85(C. Oil temperature thermostat
















located in scavenge oil return line on outlet side of oil cooler, controls
















the position of the oil cooler flap.





c) Manual







If auto fails, use open, closed, and fixed to position oil cooler flap to maintain 
















oil temp limits. With oil cooler full open in flight oil temp should remain at

approx. 51-57(C (full bypass). Oil cooler regulator will be in full bypass at this time.




4) Purpose of fuel heater 




Warms the fuel to prevent  ice from forming in the strainer. Capable of 
















raising and strainer the temperature of the fuel from a -70(F at the inlet to a 














minimum outlet
temperature of + 34(F. A 200 mesh screen wire strainer 















is provided in the outlet section to collect solid particles that may  be in the 















flowing fuel. 




5) Reduction gear box





Independent  dry-sump oil system supplied from engine oil tank.





a) Pressure pump





Gear-type positive displacement pump driven by reduction gear accessory 















drive Filter is a disc type, with bypass valve. Gearbox oil pressure 150-250 















psi, ( 20 
psi (40 psi excursion). Pump has pressure adjusting valve (115%) 














inc. only. 





b) Scavenge pumps




(2) Nose and scavenge. Scavenge system has a pressure relief valve, 
















relieves at 220-250 psi . 2 magnetic plugs to check for resistance.


b. Engine Fuel System



1) Fuel heater and strainer




Oil to fuel heat exchange, fuel warmed to prevent icing in the strainer.
















A 6 PSID
 bypass incorporated in the strainer assembly.



2) Fuel pump assembly





Contains centrifugal boost pump, two gear driven pressure pumps, 
















(primary and secondary ) and a high pressure fuel filter.



3) Paralleling valve







Solenoid-operated valve. At 16% RPM this valve places high pressure 
















fuel pumps in parallel operation. A fuel pressure switch (secondary pump
















switch) closes when secondary fuel pump pressure increases to 140-160
















psi. Gives warning of possible primary pump failure. See on crossfeed from
















aux or external fuel source in section 3 in -1.

4) Fuel control








Primary fuel metering device in the system. Provides 20% more than is 















needed. Flyweight limits engine RPM to 103.5%. Provision for LSGI 
















operation. Sense's compressor inlet temperature and pressure.



5)Temperature datum valve




Final metering device in system. Meters fuel to keep TIT at a desired value.
















Temperature limiting (below 94% RPM) 
















Temperature scheduling (Above 94% 
RPM and ( 65( throttle travel)



6) Fuel nozzles








(6) Directs spray pattern into burner cans



7) Manifold









Flexible hose assembly located at diffuser section



8) Drip valve









During start energized closed and held closed by fuel pressure. Drains 
















manifold during engine shutdown when pressure drops below 8/10 psi.



c. Start System



1) Electrical control







28 V ESS DC




a) Condition levers






Feather, Ground stop, Run, and Airstart.

b) Interlock relay
If oil control CB (Fire Shutoff Valves) is out, or fire handle pulled, the engine start control is inoperative. Located on the RH aft side of 245 fwd of the RH static line retriever motor. 




c) Starter button







Push button switch to control starter control valve solenoid. Light in button
















indicates ground circuit complete for valve operation.



2) Air sources








GTC, External air cart, other running engines
.



3) Bleed air valve







Valve in horse collar controlled by switch on engineers overhead panel. 
















(28 V. ESS DC operated)



4) Starter control valve






Solenoid controlled, air operated to regulate starter RPM. ( 28 V. ESS DC 















operated)



















5) Starter










(3) types, Bendix, Hamilton standard, Airesearch (v clamp).



6) Fuel and ignition







Controlled by speed sensitive control at 16 and 65 % RPM.




a) 16 % switch







At approx. 2200 RPM, Ignition ON, Fuel enrichment valve open, fuel cutoff 















valve opens (Geneva lock), paralleling valve closed, drip valve closed.
















Held closed by fuel pressure.
 




b) 65 % switch







At approx. 9000 RPM Ignition OFF, drip valve de-energized, paralleling 
















valve opens.




c) 94 % switch







At approx. 13000 RPM TD changes from 50% to 20% take. 
















(start limiting to normal limiting)



7) Speed sensitive valve





Located on accessory drive on engine.




a) Below  94%







Open when RPM drops below 94%.




b) Above  94%







Closed when RPM increases above 94%.



8) Power sources







14th stage bleed air off diffuser. (Filter on pressure line)
















14th stage greater pressure than 5th and 10th.


d. Temperature datum








The TD system compensates for variations in fuel heat value and density,
















engines,
and fuel control system control system characteristics. located 















between fuel control  and nozzles.



1) Start limiting








(830(C) Valve reduces fuel flow up to 50% during start,
















 20% above 94% rpm by returning the excess fuel to the fuel pump



2) Normal limiting







(977(C) 



3) Temperature controlling




a) 65 degrees TLA






(Throttle range 65(-90() If there is a difference the TD control signals the TD




   (throttle lever angle)





valve to increase or decrease the fuel flow to bring the temperature back on 


schedule. Cross over switch in coordinator at 65( position.




b) Desired vs. Actual TIT




The TD control compare the two. In the temp controlling  range (65(-90() if 
















there is a difference, the TD control signals the TD valve to increase or 

















decrease fuel flow
to bring the temperature back on schedule. In the 

















temperature
limiting range (0(-65()
the TD control acts only when the limiting 















temperature is exceeded at which time it signals the TD valve to decrease 
















fuel flow. The TD valve is located between the fuel control and the fuel 
















nozzles.


c) Temperature controlling check
Used to check TD system for malfunctions. ( See section 7 in -1)



4) Locked









With the TD control valve switch positioned to locked, this locks the motor 















(to hold a stable position of the needle). With throttle above 65( throttle
















 position, the TD valve bypass control needle will be locked in the position 















when the switch was placed to LOCKED. Overtemp protection is provided. 















Eliminates the crossover bump when throttle is moving through the 65(















position, and can provide symmetrical power by correcting for rich or lean 















fuel control scheduling. Any specific fuel flow trim correction applied in  65(-














90( throttle range  can be locked into the TD valve.
 



5) Null- fuel control capabilities



With switch in NULL position, AC power is removed from the amplifier. The 














TD valve bypass needle will be in NULL position, bypassing a fixed 
















percentage of the total fuel being supplied by the fuel control. During NULL 














operation
temperature must be controlled manually by  throttle lever  re
















positioning. 20% bypass and all fuel metering is then accomplished by fuel 















control.


e. Throttles and condition levers








1) Throttles




a) Reverse








 0 - 18(



b) Ground idle







18(  (LSGI 9 - 30()




c) Flight idle








34( (governing 34( - 90()




d) Crossover








65(












e) Takeoff                                          
90(


2) Condition lever / switches




a) Ground stop







Effective only on the ground . Circuits for stopping engine are completed 















through the landing gear touch down switches.












b) Run









Effective only on the ground and inflight, run position is used for starting 
















engines and for subsequent operation.




c) Air start








This position is used for inflight restarting of engines. Holding the condition
















lever in Airstart completes the same circuits that are used for starting on the 
















ground.




d) Feather








This position is used for emergency shut down inflight and on the ground.
















Fuel is shut off by  mechanical linkage to the fuel control and with an 
















electrical
circuit. The propeller also receives a mechanical an electrical 
















signal to feather.  

f. Alternate methods of engine shutdown / starting



1) Buddy start








See -1



2) Windmill taxi start








and 



3) Airstart












     55-130
(11-C130)



4) Cruise engine shutdown











            Requirements


NOTES

F. Characteristics of the Engine and GTC Fire, Overheat, and Suppression System.


1. Detection










Engine nacelle, Horse collar area, and GTC compartment. Consist of  a 
















sensing element, control box, indicators, and wiring to furnish control 
















and power to the systems.



a) Fire
















1) Inconel tubing






Sensing element, serves as a protector for an internal thermistor core. 
















Senses high rise in temperature or fire. 




2) Amplifier








28 V DC power source.  Control box located in fwd section of each dry bay 















for
the engines and in the LH MLG wheel well behind the mud guard for the 














GTC.




3) Indicators








2 steady red lights in the "T" handles.




4) Test function







When the test relay is energized contacts of this relay  ground the sensing 















element inner core.



b) Nacelle overheat






The nacelle encloses the area around the engine. Normally, area provides 















adequate heat dissipating and thus prevents heat build up. Engine 
















malfunctions or adverse operating may cause temperature to rise 
















excessively. 

1) Detector's
Temperature sensing element . It functions as a switch to bring together  two contact points





a) Quantity







6 connected in parallel






b) Temperature






300(F 




2) Indicators








1 Master and 4 individual on copilots inst. panel.




3) Test function







The test only checks the wiring and lights, not the detectors.



c) Turbine overheat






If the temperature rises above preset value the detector  will close 
















creating a ground to the flasher unit and  the lights in the fire handle
















illuminate.

1) Detector's
Temperature sensing element . It functions as a switch to bring together  two contact points.





a) Quantity







4 detectors connected in parallel.





b) Temperature






 700(F (371(C)




2) Indicators








2 flashing lights in "T" handles, keyer unit used to produce flashing signal.




3) Test function 







The test only checks the wiring and lights, not the detectors. Do not hold the 














test switch longer than 30 seconds, any longer could damage keyer unit.
















Wait 1 minute before testing again.



d) Circuit protection






28 V ESS DC.

2. Suppression / extinguishing




Pressure 600 - 640 / 70(F day.



a) Fire handles








5 handles located on fwd overhead panel.




1) Engine / GTC






When any one handle is pulled, it arms the fire extinguishing system and 















activates the fire isolation system.




2) Items controlled






Directional control valves , and routes current to the agent discharge switch.





3) Priority









Directs agent to last fire handle pulled.



b) Extinguishing




1) Components and operation

a) Bottles
2 bottles located in the upper LH MLG wheel well area. The agent CB or DB(may be used when CB is not available) in each bottle are serviced to 

approx. 19 LBS each CB or 22 LBS. each DB. DB is HALON 1202 type

 agent. Pressure 600 - 640 / 70(F day.





b) Firing mechanism / squid


An explosive charge called a squib is packed into a threaded bolt and 
















screwed 
into the bottle. The explosive charge is set off electrically through a 














switch in the flight station after the fire handle is pulled.





c) Two way check valve



Installed at the junction point between the two bottles. Serves mainly to pre















vent agent fired from one bottle from discharging into other bottle.





d) Directional control valves 


Located in # 2 & # 3 dry bays, 1 in the upper LH wing root area, and 1 below 














the two extinguisher bottles.




2) Controls





a) Fire handle






When fire handle is pulled the agent discharge switch and  fire directional 















valves are energized  through the fire extinguisher control valve assembly.





b) Agent discharge





When the switch is activated an explosive charge is set off . The expanding
















gases force the circular knife through the copper diaphragm and the agent  














is released into the tubing and through the discharge outlet.






c) Power source





28 V DC, Battery bus.

NOTES

Discuss the location of the bottles and the directional control valves in LH wheel area and #2 & 3 dry bays.

G. Characteristics of the Propeller System


1. Major propeller components



a) Barrel assembly / purpose




The three main functions of the barrel assembly are 
















(1) Retain the blades. 
















(2) Transmit engine torque to the propeller blades.
















(3) Provide a positive method of retaining the propeller to the reduction gear 

















assembly propeller shaft.

 



b) Pitch lock assembly






located in the barrel assembly. Consist of a stationary pitch lock ratchet ring,
















a pitch lock rotating ratchet, a pitch lock valve and flyweight assembly




1) Purpose








Prevents the blades from decreasing pitch if overspeeding occurs,
















or hydraulic pressure is lost.




2) Operation














a) Normal







The stationary and rotating lock rings are held disengaged by propeller oil 















pressure which is controlled by the pitch lock regulator assembly. In order 
















that pitch lock action does not interfere with normal reversing and 
















unfeathering of the propeller the pitch lock rings are mechanically held apart 














by cam action when blade angle is below 25( and above 55(.





b) Pitchlock operation




If oil pressure is lost, the two ratchet rings engage. When engaged the 
















propeller
pitch can still be increased to allow feathering. When an
















overspeed of approx. 103% is sensed by flyweights in the pitch lock 
















regulator assembly, oil pressure
is removed to allow the two pitch lock 
















ratchets to engage and prevent a decrease in blade angle. To release the 















pitch lock, the overspeed must be corrected to restore oil pressure, and the 














blade angle must be increased above 2( to disengage the ratchets. 
















If a  prop is operated pitched locked,
















1. TD valve switch for affected engine LOCKED.
















2. Engine bleed air switch CLOSED.
















3. Establish 96-98% rpm with throttle and / or airspeed.
















4. Upon reaching a suitable landing area attain 150 KTAS (if possible).
















5. Upon reaching 150 KTAS or a point where 96% rpm cannot be maintain

















with throttle , whichever occurs first shut down the engine IAW ESP. 
 





c) Pitchlock range





Operates in the alpha (flight) range when blade angle is between 25 and 















55(.


   C.
Dome assembly 






Mounted in the forward section of the barrel assembly. Contains the 

















mechanism
for changing propeller blade angle.




1) Pitch















a) Piston








When the piston moves forward blade angle decreases , if the piston moves 














aft blade angle increases.





b) Rotating and stationary cams

The cams are assembled as unit. The aft end of the cam is splined to the 















barrel. Two sets of ball bearings support the rotating cam inside the
















stationery cam. Gear teeth on the aft end of the rotating cam, mesh with the 














blade segment 
gears.
 The direction of track slopes in the rotating cam is 















opposite to the direction of track slopes in the stationery cam.




2) Low pitch stop






Located in the dome . Has three low pitch stop levers, a moveable wedge, a 














servo valve, a servo piston, springs, and oil transfer tube.





a) Purpose







Is a safety device used to prevent the propeller from going into the beta 
















range when aircraft is inflight. It mechanically stops the dome piston from 















decreasing blade angle below 23.25 degrees unless stop levers are

retracted.

b) Operation


1 Engaged - flight
The piston moves forward, rotating the cam to decrease blade angle. As the 

piston
 moves forward, it slides over the stop levers. When the piston moves



to position that the lips of the stop levers engage, the stop levers stop the


piston. To further decrease blade angle , the wedge must be retracted.


Decrease pitch is ported to the servo valve around the transfer tube. This
pressure is approx. 100 PSI in the flight range but not high enough to unseat 
the  servo valve.





  2 Released - ground




In the beta range, the throttle control rotates the alpha shaft, and unseats 















the backup valve to increase pressure across the governor metering valve. 














The highest valve of either increase or decrease pressure is ported to the















back of the low pressure relief valve. When the stop levers stop the

















movement of the piston, the pressure builds up in the decrease line. A 
















pressure of 240 to 280 PSI  unseats the servo valve and moves the piston.















This allows the levers to retract and the piston can move the propeller 
















blades toward the reverse pitch.



d. Control assembly






Non rotating unit mounted on the rear barrel half extension.




1) Pump housing






Located in the lower part of the control assembly. The rotating propeller
















contains 16 qts. Of oil while the prop shaft/ control cavity and the housing















assembly plumbing hold 2 to 3 qts. Total system capacity is 26 Qts.





a) Pump's







Main pressure, standby, main scavenge, aux pumps.





b) Pressurized sump (AFT)


Has 3 gear type positive displacement pressure pumps. Has approx. 6 qts of 














fluid.





c) Atmospheric sump (FWD)


Contains the gear driven main scavenge pump, the auxiliary electrically
















driven scavenge pump, and the sump relief valve. Holds approx. 1 qt of
















hydraulic fluid. The sump relief valve maintains 15 to 20 PSID pressure
















differential in the pressurized sump. 


 


d) Low oil warning system



Prop low oil warning light is a float controlled actuated switch in the 
















control assembly . When oil quantity drops to approx. 2 qts below normal















in the pressurized sump the prop low oil warning light for that prop and the
















prop low oil quantity light will illuminate.





e) Servicing







IAW the applicable maintenance technical order. (Discuss procedure)

2) Valve housing






Contains various cams, valves, and switches which control the flow of 
















hydraulic fluid to the propeller pitch changing mechanism.





a) Pilot valve, speeder spring,

The pilot valve is controlled by the mechanical action of the flyweights
















opposing and fly weights
the force of the speeder spring. When the
















propeller is in an on speed condition, the pilot valve meters sufficient fluid to
















the increase pitch or forward side of the dome assembly piston to overcome














the centrifugal twisting moment and occurs, the maintain the required blade
















angle. When an overspeed condition flyweight force overcomes the speeder














spring force, and the pilot valve
moves to
increase the flow to increase
















blade angle and cause the propeller to slow down. If the propeller slows
















below governed speed , the force of the speeder spring overcome the force
















exerted by the flyweights, and the pilot valve meters fluid to the aft side of















the dome assembly piston to decrease blade angle and allow the propeller 















to increase speed.




b) Feather valve, solenoid valve,


When the condition lever is moved to the feather position the pilot valve is















and actuating valve ported to increase pitch, and the feather valve moves to 
















the feather position. The condition lever also actuates a switch in the control 
















pedestal, completing a circuit to the holding coil of the propeller feather
















override button. When the button pulls in it completes a circuit to energized 
















a feather solenoid and the auxiliary pump motor. The feather actuating
















valve and feather solenoid valve route fluid to position the feather valve and














pilot valve for propeller feathering.





c) Pressure cutout switch



When the propeller blades reaches feather angle, a pressure buildup occurs 














and actuates a pressure cutout switch in the control assembly, which
















opens the holding circuit for the propeller feather override button.

(Discuss which one you can fly without and why) Pressure cutout switch opens at approx. 600-800 psi.





d) Blade angle control











1 Flight







Alpha range
(34(- 90() range is from flight idle to full power. Propeller blade 














constant angle changes are controlled by propeller governor which 
















maintains RPM within limits.







2 Ground







Beta range, (0-34() In this range, the propeller functions as a  controllable 















pitch propeller.




e. Spinner assembly





Encloses the dome, control assemblies, in a stream line housing.





1) Airflow








Air inlet in the nose of the spinner admits cooling air.





2) Cooling air






Cooling air enters the inlet and passes over the dome assembly, Barrel 
















assembly, and control fins assembly. Air is exhausted out through
















the vents in the cowling in the engine nacelle.


2. Propeller Governing System



a. Ground range







Beta range  (0-34() on the coordinator assembly.




1) Blade angle







In this range the propeller functions as a controllable pitch propeller. During 














ground operation, changes in throttle position mechanically affect the fuel
















flow and the propeller blade angle.




2) Rpm control







The propeller does not control RPM within the ground range. The speed 















servo assembly along with the speed flyweight in the fuel control adjust fuel 
















for blade angle change in the ground range.



b. Flight range








Alpha range (34(- 90() on the coordinator assembly.




1) Mechanical governing





a) Blade angle






Propeller governing is accomplished by the action of the flyweight speed















flyweights opposing the force of the speeder spring. 

b) Rpm control






When the propeller is in an onspeed condition, the pilot valve meters
















sufficient fluid to the increase pitch or forward side of the dome piston to
















overcome the centrifugal twisting moment and maintain the required blade















angle. When an overspeed condition occurs, the flyweight overcomes the 















speeder spring force, and the pilot valve moves to the increase the flow to















the increase pitch side of
the piston  to increase blade angle and cause the














propeller to slow down. If the
propeller slows below governed speed, the















force of the speeder spring overcomes the force exerted by the flyweights,















and the pilot valve meters fluid to the dome assembly piston to decrease















blade angle and allow the propeller to
increase speed.




2) Normal governing





The speed of the propeller is controlled by the propeller governing system















within the flight range of the throttle lever maintain constant RPM.





a) Blade angle






In flight, changes in throttle position mechanically affect fuel flow and the 















propeller governor regulates blade angle, maintaining constant engine 
















speed.





b) Rpm control






The principal function of the propeller governing system is to maintain 
















constant 
engine operating RPM.





c) Synchrophaser





This is the main component of the synchrophasing system, which maintains 














a desired blade phase relationship between a master propeller and the three
















other propellers (slave propellers) . It also reduces the noise level and
















vibration in the airplane.






1 Speed stabilization



The propeller mechanical governor maintains a constant speed in the flight
















(alpha) range. However, with the propeller governor control switch in MECH
















GOV, throttle changes cause the governor to overspeed or underspeed
















while trying to compensate for changes in power. With the propeller

















governor control switch in normal, the stabilization circuit stabilizes the 
















mechanical governor.(This signal comes from the TACH generator)






2 Throttle anticipation



During normal governing operations, the throttle anticipation circuit stabilizes 














the propeller during fast throttle movement. It functions only in the alpha
















(flight) range during normal governing or synchrophasing mode of operation.
















(This signal comes from the Potentiometer located in the valve housing)






3 Synchrophasing




The synchrophaser uses signals from an anticipation potentiometer and an 
















engine driven tach generator to keep engine speed constant during and
















after throttle movements. Alpha shaft rotation, in the propeller control 
















assembly, drives an anticipation potentiometer. Signals from the anticipation
















potentiometer are routed to the synchrophaser unit which electrically
















modifies this signal into a or decrease pitch signal that is transmitted to the















two phase motor in the speed servo bias assembly. The synchrophaser
















anticipates changes in engine speed due to throttle movements and keeps















the engine from overspeeding or underspeeding during throttle movement.






4 Reindexing





Corrects for an out of sync condition. (See reindexing procedure in -1)
















(See procedures in back of book)


5 Switches and controls


Synchrophaser switch, propeller resynchrophaser switch are on the flight
















control pedestal, sync trim control knob (disconnected on solid state

















syncrophasers),and propeller governor control switches ( Normal / Off) on
















copilots side shelf, fuel governing switches on aft end of overhead  control 















panel.





6  Power source





115 V ESS AC single phase and 28 V ESS DC . The AC voltage is changed














to
operating voltages necessary for the amplifiers by a power supply in the 














synchrophaser assembly. The DC voltage is used for relay control and 















interlock.





c. Negative Torque System




1) Causes of negative torque



When the propeller tries to drive the engine section.




2) NTS operation












a) Reduction gear box / NTS


Positions the mechanical linkage of the feather actuating valve and the 
















feather actuator rod valve when a negative torque condition exist.





b) Valve housing





Contains various cams, valves, and switches which control the flow of
















hydraulic fluid to the propeller pitch changing mechanism.

1 NTS plunger





Actuated by the gear box  plunger when the propeller attempts to drive the 











springs when engine. A ring gear in the gear box moves forward against the
















plunger as a result of a torque reaction generated through helical splines. The 
















plunger pushes against a cam in the signal assembly to actuate control
















linkage connected to the valve housing. This increases blade angle to 
















relieve the condition, except if the throttles are below the flight range. A cam
















moves the actuator away from the NTS plunger rendering the system 
















inoperative to prevent the propeller from receiving a negative torque at high
















landing speeds when throttles are moved toward reverse. 







2 Feather valve and



The feather valve and NTS check system consist of a feather valve and NTS






   check switch





check switch, four lights, four NTS relays, and a feather valve switch and















NTS switch in each propeller control assembly. In the valve position it
















completes the light circuits from the ESS DC bus through the lights and
















contacts of each NTS check relay to the feather valve switch in each
















propeller control assembly. If the feather valve is manually positioned for
















feathering the propeller, it completes a circuit to ground the corresponding















light. This indicates the feather valve in position to feather the propeller. 
















In the NTS position it completes two circuits. One is completed from the 
















ESS DC bus through each indicator light to a set of contacts in each NTS
















check relay. The other from the ESS DC bus through the coil of each NTS















check relay to the
NTS check switch in the propeller control assembly.
















When a negative torque condition exist, the engine NTS plunger actuates a















linkage which closes the NTS switch. The relay will remain energized as















long as the feather valve and NTS check switch is in the NTS position.






3 NTS range






-1260 (+ - 600) inch lbs.






4 Safety coupling




Provided to decouple the power section from the reduction gear if a negative 














torque applied to the reduction gear exceeds approximately -6000 inch LBS,
















a valve much higher than required to operate the NTS system. 


d. Feathering System











1) Electrical





a) Fire handle






When a fire handle is pulled out it closes DC circuits to operate valves 
















which isolate the engine as follows.
















1. The shutoff valve on the Engine fuel control is closed.
















2. The engine oil shutoff valve is closed.
















3. The firewall fuel shutoff valve is closed.
















4. The firewall hydraulic shutoff valves are closed.
















5. The engine bleed air is shutoff.
















6. Engine starting control circuits are de-energized.
















7. The propeller is feathered.





























8. Positions the fire extinguisher system control valves.
















9. Arms the extinguishing agent discharging switch.





b) Condition lever





A condition lever, one for each engine is the primary control used for engine 














starting and stopping and propeller feathering and unfeathering.





c) Aux feather motor




The aux feather motor is used to feather and unfeather the propeller inflight . 














It is also used for static operation of the propeller on the ground. It operates 














when the condition lever is placed in either  the air start or feather position.















It also operates when the fire emergency handle is pulled.
















115 V ESS AC MOTOR 3 PHASE, ESS DC Conterolled.

2) Mechanical / condition lever



When moved to the feather detent, mechanical linkages transmit motion to 














the engine mounted coordinator and from the coordinator to the to the
















propeller and to the shutoff valve on the engine fuel control. Switches are 

also actuated by the lever as it is pulled aft which results in the following.
















1. The propeller receives a feather signal mechanically and electrically 


















positions the feather solenoid valve.
















2. The fuel shutoff valve on the engine fuel control  is closed both 




















mechanically and electrically. 
















3. The propeller Auxiliary pump is turned on, providing pressure to feather the 
















propeller.

















4. The nacelle preheat system remains operable only when the aircraft is on

















the ground ( if equipped).

3) 86 degree switch
The 86 (switch is used to prevent pressure surges in the propeller hydraulic system which could cause the pressure switch to open before the propeller is fully feathered. This a safety feature to ensure a continuation of the feathering 

action. When the propeller reaches a pitch angle of 86 degrees, the beta shaft has rotated to reposition the pressure cutout switch cam and open the switch. Pressure cutout switch completes the feathering cycle. The 86 (switch is required to be operational for flight.




4) Pressure cutout switch




The pressure cutout switch assembly will supply a parallel ground to the

holding coil of the feather override switch. The ground will be broken when the prop has reached full feather position (92.5(), a mechanical stop prevents any further travel. Fluid pressure builds up to approximately 600 to 800 PSI  the pressure cutout contacts open, feather override solenoid opens and stops the Auxiliary pump. The 86 ( switch is used to prevent pressure surges in the propeller hydraulic system  which may cause the pressure switch to open before the propeller is fully feathered.






















5) Feather override switch



When a condition lever is positioned to the feather position or a fire
















emergency handle is pulled a circuit is completed through the feather relay















to the feather override solenoid switch on the copilots side panel . This is
















energized closed to power the aux pump motor relay /auxiliary motor. When














the feather cycle is completed the pressure cutout switch opens which  de-















energizes the feather 
override  switch which opens the auxiliary pump motor 














relay . 




6) Feather check






A static check of the feather valve uses linkage from the FEATHER position
















of the condition levers. The throttle lever is set below flight idle with the
















engines not operating and the FEATHER VALVE AND NTS CHECK switch















placed in the VALVE position. The NTS check light switch light should
















illuminate immediately. This indicates the feather valve linkage has been 















moved by the condition lever.




7) Circuit protection





28 V ESS DC for the relays and switches, CB’s on copilots CB panel.
















115 V ESS AC 3 PH for the aux motor, CB’s on pilots side CB panel.



















NOTES
H. Characteristics of the Gas Turbine Compressor


1. Component's









Used for operation of the ATM and supplying bleed air manifold pressure for 
















engine starting, air conditioning or operation of other pneumatic systems.



a. Compressor and turbine




Located between the accessory section and the turbine.




1) Stages









2 stage centrifugal- type compressor driven by a single stage turbine. The 
















turbine drives the compressor and the GTC accessories which are the, starter















motor, oil and fuel pumps, an oil cooler and fan, and a governor.

2) Compressor flow
When operating at full speed, part of the compressed air is discharged into the power turbine to support combustion, and the remainder is available as pneumatic air.



b. Load control valve / operation



The load control valve controls the  amount of air which can be bled from the 















GTC.
Valve will only open when RPM is 95% or above. The rate valve  will not














allow loading of the GTC faster than it can supply the increase demand for air.





















c. Controls and circuit protection



Fire handle must be in and door open for normal GTC operation.




1) Control switch






A 3 position rotary switch (OFF, RUN, START) located on the GTC control















panel
is used to energize a self holding starter relay for the GTC starter.















The relay  will remain closed until 35% RPM or until starter switch is moved















to the OFF position. The switch is spring loaded to the RUN position when
















released from START.  Switch power is 28 V. ISOLATED DC.




2) Bleed air valve switch




A 2 position toggle switch (OPEN, CLOSED) controls the normally closed 















solenoid-operated bleed air valve. Applying bleed air load to the compressor
















is prevented by the 95% speed switch which completes the circuit to the 















bleed air valve only after operating speed is reached. 28 V ISOLATED DC.




3) Door switch and light




The 2 position toggle switch (OPEN-CLOSED) GTC door switch and the















door warning light are location the GTC control panel . The door warning















light illuminates when the door is not fully closed. 28 V ISOLATED DC for















the door and 28 V MAIN  DC for the light.




4) Fuel and Ignition system



Fuel for the GTC is supplied from any fuel tank (normally #2) through the 
















crossfeed manifold. 





a) Oil pressure switch




During the start cycle, when oil pressure reaches approx. 3 psi the fuel and 
















ignition circuits are energized by oil pressure.





b) Acceleration limiter




Located in line between the acceleration valve and the compressor discharge 















port. Energized closed from 0 to 35% through the start and ignition relay. From 














35 to 95% it is de-energized open until bleed air switch is placed open. 

















Acceleration from 35 to 95% is dependent on fuel pressure and compressor 















discharge pressure. If tailpipe temperature reaches 1250( F the 
















overtemperature thermostat opens and bleeds off compressor discharge















pressure. As compressor discharge drops, more fuel bypasses through the
















acceleration (with lower fuel flow to the fuel nozzle).


c) 35%, 95%, 110% switches



As the GTC starter starts to rotate oil pressure builds up. When it reaches 2 













to 3 psi, the oil pressure switch makes contact, energizing the fuel shutoff to













open, and the ignition is energized to on. When the RPM 
reaches 35% the













35% switch breaks the ground to the starting relay, starter is de-energized . 













The accelerator limiter valve is de-energized open, and start light

















extinguishes, and ignition is also stopped at 35% RPM. At 95% RPM  the















95% switch makes contact, illuminating the ON SPEED light. An overspeed














set at 110% will close the fuel shutoff valve to prevent overspeeding.

d.) Oil system
The oil system is positive-pressure, dry- sump type. Oil gravity feeds from the tank to the oil pump assembly(oil cluster). A motor operated shutoff valve in the supply line is controlled by the GTC fire handle.
















Oil enters the oil cluster through a check valve that has a 2 psi differential to 














prevent from gravity feeding back into the oil cluster when GTC is not
















running. The valve is held open by mechanical
link when operating, if the
















pump loses its prime, the gravity flow check valve can be opened manually
















the primer button.




1) Quantity








Tank capacity is 3 QTS., total system 4 QTS.(Shutdown at 1 qt low)




2) Oil cooler








The oil cooler located between the scavenge pumps and the oil tank. Air is 















forced through the oil cooler by a fan mounted on the accessory drive 
















housing and exhausted out of the ducting above the GTC exhaust tailpipe.















The flow also aids in the cooling of the GTC compartment during GTC
















operation. A
thermostatic bypass directs oil through the cooler or bypasses















depending on the oil temperature.




3) Servicing








The oil tank is located in the cargo compartment below the utility reservoir
















just forward of the left hand wheel well. The tank is vented to atmospheric
















pressure. The tank has baffling to separate the oil from the air as it returns















from the scavenge pumps and also strengthens the tank to withstand the















pressure 
differential when the aircraft is pressurized.


2. Operation



a. Start / duty cycle







1 Minute on / 4 Minutes off, continuos operation.



b. Warm up















1) Cold weather operation




4 Minutes of operation without load if temperature is 32( F and below




2) Normal








1 Minute of operation if temperature is above 32( F.



c. Use




1) Applying a load






A full load for the compressor is 126 PPM at 54 PSI absolute. The overload
















thermostat perverts the overloading of the GTC . Bleeding off to much air
















would not leave enough cooling air for the turbine section and the tailpipe
















temperature would go up. When the tailpipe temperature reaches 1200( F,
















the overload thermostat opens bleeding off the pressure in the open side of















the valve, the bleed valve partially closes limiting the amount of bleed.





2) Bleed air system check





Minimum Pressure 35 psi / pressure 30-15 psi in no less than 8.5 seconds.




3) Engine start







Bleed air manifold is pressurized from the GTC for engine start.



d. Shutdown / cooling time




1 Min. Cool down time prior to shutdown

NOTES

Do not open the GTC filler cap inflight, oil tank is vented to the outside atmosphere.

GTC current limiter (200 amp) and starter relay located behind the lower forward pilot’s CB panel.

(Same size current limiter as the cargo winch)

I. Characteristics of the Bleed Air / Anti-icing Systems

1. Bleed air sources



a. Engine bleed air 







14th stage bleed air, approx. 125 psi at 600 (F temperature.



b. GTC bleed air







Small jet engine located in LH landing fairing, approx. 54 psi at 435(F.



c. External air cart







Comparable to the GTC for bleed air source.


2. Bleed Air System



a. Bleed air ducts







Consist of stainless steel ducts extending across the wing outbd of #1 to 















outbd of # 4 engine. Directs compressed air to the pneumatic operated 
















systems.



b. Duct insulation







Used to insulate the ducts to prevent high temperature from being
















transmitted to aircraft structure. (Fuel tanks, wiring in leading edge, etc.)



c. Bleed air valves




1) Check valves







Total of 12 used in system to control flow of air from pressure sources to 















pneumatic components .












a) Engine








1 in each engine nacelle to prevent loss of pressure into the compressor of 
















an engine that is not running. (Flapper type spring loaded closed)





b) GTC








Located in duct leading from GTC to prevent loss of manifold pressure into
















the GTC compressor.





c) External cart






Located in duct leading from ground compressor inlet to prevent loss of 
















manifold pressure into the external air connection when engines are 
















operating.




2) Engine bleed air valves




4 each, 1 located in the aft of the fire wall in each nacelle(horse collar)




3) Wing isolation valves




2, located in each side of the fuselage just outbd of the point where the
















manifold enters the fuselage. Used in an emergency to isolate manifold
















pressure from the LH or RH wing.




4) Power sources






28 V ESS DC



d. Urinal drain ejectors






Bleed air flows out the urinal drains anytime the manifold is pressurized to 















prevent drains from freezing inflight. (Normal system pressure bleed)



e. Bleed air pressure gage




Used to monitor pressure in the manifold. ( reads approx. 6 psi lower with 















flight deck air conditioner on)


3. Wing and empennage anti-icing 



The leading edge anti-icing system is divided into 6 sections for anti-icing 
















 purposes. 2 sections each  wing , 2 sections for the empennage. Each
















consist of a shutoff valve, ejectors, and control components.



a. Nozzle's









The nozzles are part of the ejector assembly. As air flows from the nozzles it 
















mixes with ambient air within the leading edge. Air circulates in the leading
















edge excessive pressure is exhausted into the dry outbd bays .



b. Shutoff valve








6 shutoff valves which are pneumatically actuated and electrically controlled
















to control the flow of air from the bleed air system to the ejectors where it is 
















ejected into the nozzles.



c. Mercury thermal switch





The mercury thermal switch opens the valve control circuit to prevent 
















overtemperature in the leading edge. (6)


d. Temperature bulbs






Temperature bulbs are resistance- type that sends a signal to the indicators 
















on the overhead panel. Placed so they sense temperature of the air in the 
















leading edge area.



e. Thermostats








Bimetallic thermostats close light circuit on rising temperature.



f. Indicators









6 leading indicators, one for each section of the anti-icing system.
















Indicator ranges:
















INOPERATIVE Approximately 75( F and below























NORM OPERA RANGE
 Between 75( F and 200( F
















OVERHEAT  Approximately 200( F and above.




g. Overheat lights







7 overheat lights on the right side of the overhead panel that 



















illuminate when temperature exceeds 200( F (215( F with replacement 
















thermostats).



i. Power source 








28 V ESS DC



j. Operation









SEE -1 restrictions 




1) Ground








Will not be used to remove ice from the surfaces. Can be used for test only
















no longer than 30 seconds. Monitor gages and overheat lights when 
















operating.




2) Inflight









Regulation of the temperature within the leading edge is achieved
















automatically by thermostatic control of valves to keep the temperature in















the leading edge between  158( F-180( F. Warning lights illuminate if the
















temperature exceeds approximately 200( F or more.
















(215( F with replacement thermostats).


4. NESA windshield anti-icing




Heated windows, 3 front windshields, 2 side windshields, and 2 lower on the 















pilots side lower. NESA heat reduces the thermal shock and the possibility of 
















cracking the windshield .



a. Windshield panels






Total of 23 windows in the cockpit, 9 heated



b. Thermistors








Serves as a temperature sensing element for the automatic control circuit.
















A thermistor is a temperature sensitive resistor.



c. Transformers








(2) High voltage AC power is supplied to the windows from the transformers
















that steps power up to 290 volts in normal and 450 volts in high.



d. NESA windshield switches /



Control circuits of the system are energized from the MAIN DC bus by two 




operation








switches on the overhead nesa control panel. In NORMAL or HIGH  DC is 















supplied to two automatic control boxes, and  four power relays.  




1) Normal, high, and cold start


When Normal is selected the normal power relay is energized  when heat is 














required for the windshields. In HIGH position the high power relay is 
















energized when heat is required, use HIGH only inflight when ice forms
















faster than normal can remove it. Cold start buttons are used to provide
















manual control of the windshield heating to raise the windshield

temperature gradually from extremely cold temperatures. If temperature of   the windshield panels is below -43( C (-45(F) the control systems do not function automatically. Cold start buttons operate when control switches are in the normal position. Pressing the buttons apply AC power to the windows when the buttons are depressed for 5 seconds on, 10 seconds off until the
















temperature of the windshield is above -43( C (-45(F). 

2) Caution for turning off system


Panels feel excessively hot.
















Electrical arcing is observed in one of the panels.
















One of the panels containing thermistors is not heating. 
















( could cause other  panels in the same system to overheat).




3) Power sources






115 V LH AC operated, 28 V Main DC controlled.

NOTES

Verify wing and empennage shut off by observing the temperature gages and the overheat lights.

Holes located in the bottom of each wing tip allow bleed air to exit the leading when the system is operating. This allows bleed air to flow to the leading edge wing tip so the entire leading edge will be heated.

Just because engine instruments indicate they closed one may not have closed all the way.

J. Characteristics of the Engine Propeller Anti-ice / Deicing Systems


1. Engine anti-icing system





NOTE: When system automatically comes on power changes will be

noticed as TORQUE, TIT  and FUEL FLOWS  will be affected.



a) Protected areas







Engine intake, oil cooler scoop, compressor inlet , and torque shaft. 



b) Air flow sources







Two systems are provided for engine inlet air duct anti-icing. One routes
















bleed air from the bleed system to passages in the engine inlet duct and oil 














cooler scoop. The other routes air from the compressor diffuser section of
















the engine to passages in the compressor inlet vanes.



c) Valves










The engine inlet air duct and oil cooler anti-icing  is shutoff by a solenoid
















valve which is energized closed. The air flows when the valve is de-
















energized open. The guide vane anti-icing airflow is controlled by two
















pressure actuated valves, which are controlled by a single solenoid valve.















When the solenoid valve is energized, the pressure actuated valves shut off














the airflow, and when the 
solenoid valve is de-energized, the pressure-
















actuated valves open. Both valves are termed fail-safe, meaning that anti-















icing is provided when the system power supply is lost.



d) Controls









The electrical controls are interconnected with the ice detection system so















that the duct anti-icing can be turned on automatically when the detection
















system senses icing.




1) Switches








Four switches located on the overhead anti-icing control panel  have two 
















positions, OFF-ON. With the switch in the ON position anti-icing can be 
















operated manually or automatically. 




2) Ice detectors







Ice detection system is used as an automatic control for turning on the
















engine inlet air duct  anti-icing , and the propeller anti-icing and de-icing
















systems.
Probes in # 2 and # 3 intakes if they become iced over and the
















prop and engine anti-icing master switch is in the AUTO position the

















detector units trigger a control relay. 

  

e. Operation




1) Manual








To manually operate the systems position the prop and engine anti-icing















system master switch to MANUAL and the engine inlet air duct anti-icing















switches to ON.




2) Auto









To allow the system to operate automatically by the ice detection system, 















position the prop and engine anti-icing system  master switch to AUTO,
















and the engine inlet duct anti-icing switches to ON.




3) Reset









To shut  system off while leaving it subject to automatic control, position the 















prop and engine anti-icing system  master switch to RESET and release to 
















AUTO. 



f. Circuit protection







28V ESS DC.


2. Propeller Anti-icing / Deicing System


System is interconnected with the ice detection system to automatically 
















come on when icing is detected. 



a. Protected areas







Spinner (3 sections), propeller afterbody,  and blade heaters.




1) ABC phases







"A"  phase power controls  anti-icing for the forward section of the spinner
















and the propeller afterbody.
















"B" phase power controls de-icing for the spinner middle and rear section.
















"C" phase power controls de-icing for the blades.




2) Anti-icing Vs deicing




Anti-icing is continuos heat type system, to where de-icing is controlled 
















through a deicing timer heating only one propeller at a time. The heating
















elements are heated 15 seconds during each one minute cycle.




3) Timer









The de-icing timer is a 28 V.  ESS DC motor driven, rotary switch, with eight  














positions
. The switches close in sequence of 15 seconds. All four blades of
















the selected propeller are de-iced simultaneously, 15 seconds on then 45 















seconds off. The timer cycles from # 1 propeller to # 2,# 3,# 4 and back 
















to # 1
propeller in 60 seconds, then cycle is repeated.



b. Control




1) Switches








The PROP & ENG ANTI-ICING MASTER switch on the control panel has
















three positions AUTO, MANUAL, and RESET.  Four propeller ice control
















switches, one for each propeller, are provided on the control panel  for the
















propeller
de-icing.




2) Ice detectors, brush block, 


Ice detectors located in # 2 and # 3 intakes detect icing conditions. The




    and deicing ring






brush block is located on the control assembly is used to transmit electrical 














power through  the slip rings on the de-icier contact ring holder assembly.
















Each contact brush assembly touches the contact rings on the blade to form














an electrical circuit for the blade heating element.

 

c. Operation




1) Manual








When the PROP & ENG ANTI-ICING MASTER switch is placed to the
















MANUAL
position, and an individual propeller ice control switch is turned on,
















28 V ESS DC energizes the spinner nose power relay. Phase “A” AC power
















is applied through the contacts of the relay to continuously anti-ice the
















spinner nose and afterbody.




2) Auto









In the AUTO position, an ice detection system automatically turns on 
















the propeller anti-icing and de-icing system when ice is detected.(Prop ice















control switches have to be on to operate)




3) Ground use





a) Engines running





The engines must be running to dissipate heat to prevent damage to the
















heating elements. Never operate the system for more than 2 cycles while on














the ground.

 



b) Engines not running




Do not use if engines are not  running. Trouble shooting by maintenance















only for ground operation  w /o engines running.




4) Blade de-ice below limits



If blade deicing ammeter falls below 65 amperes, do not fly into icing
















conditions. Normal  reading 65-90 amperes
.



d. Circuit protection







115 V.  RH AC bus for blade heaters and spinner front and afterbody.

Discuss the no ice light coming on during LSGI or during engine start.

NOTES

K. Characteristics of the Air Conditioning / Pressurization Systems


1. Air Conditioning System normal operation



a. Flight deck air conditioning unit




1) Flow regulator






30 PPM with engines and 15 PPM with GTC operation.




2) Flight deck refrigeration shutoff   

The flight station has a manual override feature to permit continued




    valve override






operation or shut down in case of a malfunction. A “T” handle located under
















the nav table has 3 positions (override- handle down, neutral - center
















position, and off- handle up) to manually operate the flow regulator .

3) Heat exchanger
The refrigeration unit is made of two stages of cooling, the first stage is air to the heat exchanger, and the second stage is a high speed turbine cooling.






a) Turbine







The turbine speed varies from 10,000 to 85,000 RPM’s depending on the
















weight of the air applied. In the process of driving the turbine, the air under 















goes expansion. Expansion and loss of energy are used to drive the turbine
















which causes the air temperature to drop. The turbine can be capable of















discharging temperature below freezing.





b) Fan








The fan is driven by the turbine which provides a load to provide efficiency
















and prevent overspeeding of the turbine. The compressor fan picks up some
















of the cooling air in the heat exchanger, compresses the air, and directs it to
















a group of nozzles located at the heat exchanger exhaust. This creates a jet
















pump effect to increase the flow of cooling air through the heat exchanger.




4) Temperature control valves


The valve is actually two valves controlled by a single motor. The valve 
















determines how much passes through the heat exchanger. The position of
















the turbine bypass determines how much air is directed to the cooling 
















turbine. In auto approximately 5 minutes are required for the valve to travel
















from one extreme position to the other. In manual operation it will travel 
















from full cold to full hot in approximately 4 minutes and full hot to full cold in 
















approximately 35 seconds. 




5) Water separator






Removes 70-80% of the moisture condensed in the process of refrigeration. 
















(Has no ice screen) Fog may be seen coming from vents when a cold 
















temperature has been selected.




6) Anti-icing control box




Regulates temperature going through  the water separator for anti-icing of
















the water separator. Two thermostats provide signals to the control box to
















add more or less heat to prevent freezing.  




7) Windshield defogging




Provided to direct heat for windshield defogging. Has two manually operated 















handles to position valves in the ducting to pilots and copilots windshields.
















Note: In extreme cold weather operation the cooling enhancers in the
















ducting should be closed to direct heat to the windows to warm the windows














to prevent cracking
of the glass due to the cold temperatures.




8) Temperature control box



Three thermostats in this circuit provide input signals to a computer logic
















circuit in the temperature control box. The logic circuit then determines the















direction in which the temperature control valve will drive.





a) Cabin thermostat




Located on the RH AFT side of the overhead panel. Operates in AUTO only
















to provide the desired temperature selected.





b) Blower








Circulates air temperature over the cabin thermostat to regulate the
















temperature to the desired setting.




9) Foot warmers











a) Pilots foot warmer




Manual control valves for directing heat to the pilots and copilots foot area.





b) Navigator's foot warmer


Manually controlled "T" handle at navigator's table directs heat to nav feet 















area.




10) Auxiliary vent valve




Allows outside ram airflow in flight when AUX VENT is selected. When 
















selected valve will not open until differential  pressure is below .28 PSID
















(0.6 HG) to prevent the differential pressure from collapsing the air

















conditioning low pressure ducts.



b. Cargo compartment air conditioning

70 PPM unit.




unit




1) Temperature control box -



Independent of the cargo compartment temperature control system. 





 floor heat





2) Underfloor heat






Controlled by a two position switch (OFF, ON) on the overhead air 
















conditioning control panel. When the aircraft is operating at high altitudes,















where outside air temperature is very low, the cabin temperature tends to















decrease. This decrease occurs because warm air rises to the top of the
















cargo compartment. To correct this condition, underfloor heating is provided.





a) Shutoff valve






Opens when the switch is placed ON. In the event of an overheat of about
















180( F a thermoswitch will de-energize the solenoid , and the valve will 
















close.





b) Thermostats






Modulates the diverter valve to maintain a temperature between 70(F to 
















80 (F. This is controlled through the more heat and the less heat relays.





c) Recirculating fan





Operates when the under floor heat switch is placed ON to ensure proper 















circulation of the air entering the cargo compartment from the overhead
















ducts. The fan automatically turns on when the underfloor heat switch is
















positioned to ON. Fan power is 115 V LH AC bus which is ESS DC
















controlled from a switch on the overhead control panel.




3) Temperature control valves


The valve is actually two valves controlled by a single motor. The valve 
















determines how much passes through the heat exchanger. The position of
















the turbine bypass determines how much air is directed to the cooling
















turbine. In auto approximately 5 minutes are required for the valve to travel
















from one extreme position to the other. In manual operation it will travel 
















from full cold to full hot in approximately 4 minutes and full hot to full cold in
















approximately 35 seconds.




4) Temperature control box



Three thermostats in this circuit provide input signals to a computer logic
















circuit in the temperature control box. The logic circuit then determines the















direction in which the temperature control valve will drive.





a) Cabin thermostat




Located on the LH mid way  between the utility reservoir and the crew door















in the cargo compartment. Operates in AUTO only to provide the desired
















temperature selected.





b) Blower








Circulates air temperature over the cabin thermostat to regulate the
















temperature to the desired setting.




5) Ice control screen





As turbine discharge air temperature drops below 32( F, the moisture on the
















screen freezes. As the ice builds the turbine speed slows down, the
















temperature rises melting the ice, the cycle repeats holding turbine
















discharge temperature slightly above freezing.

6) Water separator






The water separator consist of a large hollow housing and a cyclonic - type
















condenser. As air passes through the bag, the moisture is condensed into 
















droplets of water. Guide vanes are positioned on the inside of the cone
















shaped frame causing the air to swirl. The swirling motion throws the

















droplets against the side of the housing where they drain by gravity to an















overboard drain. The water separator removes 70 to 80% of the moisture















condensed in the process of the refrigeration. A pressure relief valve in the
















nose of the condenser opens if condenser bag becomes clogged with ice of 














foreign material.




7) Auxiliary vent valve





Allows outside ram airflow in flight when AUX VENT is selected. When
















elected valve will not open until differential  pressure is below .28 PSID
















(0.6 HG) to prevent the differential pressure from collapsing the air

















conditioning low pressure ducts.



c. Differences between the Flight Deck and the Cargo Compartment Air Conditioning Systems




1) Flight  Deck System





Supplies a maximum of 30 PPM through the distribution ducts.
















15 PPM if AIR COND - GTC if selected.





a) Windshield defogging



One difference between the two systems is all air passes through the water 
















separator for the flight station. If aux vent is selected ram air is prevented
















from being directed on the windshields for defogging.





b) Pilots foot warmer




Operational during aux vent and normal operation for pilot and copilot foot 















area.





c) Navigators foot warmer



Operational during aux vent and normal operation for nav and crew bunk 















area.




2) Cargo  Compartment System /

Supplies a maximum of 70 PPM through the distribution ducts. A butterfly





Under floor heat






valve maintains a constant airflow at all altitudes to remain at 70 PPM
















airflow. The underfloor diverter valve can provide up to 43 PPM of air to the
















floor heat supply ducts. 


2. Pressurization system normal operations
Pressurizing the aircraft means raising the air pressure inside the aircraft
















higher than outside atmospheric pressure. 



a. Outflow valve








Pneumatically positioned by pressure signals from the pressure controller.
















Can also electrically position a motor. It exhaust air into the atmosphere
















through a louver in the RH side of the aircraft.
















The major components of the out flow valve.
















1. A butterfly valve and housing .
















2. A mechanical linkage system.
















3. An actuator diaphragm.
















4. A jet pump.
















5. An electric motor actuator.



b. Cabin pressure controller




Automatically controls the cabin pressure.




1) Isobaric chamber





The isobaric control system positions the outflow valve to maintain a
















constant cabin pressure. 




2) Differential chamber





The differential controls system positions the outflow valve to vary the cabin 
















pressure altitude when max differential pressure is reached (15.16" HG).




3) Rate of climb chamber




The rate control system positions the outflow valve to maintain a constant
















rate of cabin pressure change up to the isobaric altitude selected. Knob 
















settings are:
















MIN rate 30-200 FPM, MID 900 FPM, MAX 1600-2900 FPM 



c. Safety Valve








The safety valve is electrically controlled pneumatically opened in a non-
















pressure condition or for emergency depressurization. Normally closed but 
















will open to relieve pressure if positive differential pressure reaches
















15.9 " HG or higher or if the negative pressure reaches -.76 "hg.



d. Check valve








A hinged flap installed in the cargo compartment air conditioning and 
















pressurization system to prevent a rapid loss of cabin pressure in the

event of failure of the air recirculating duct system. Allows inward flowing air, but will close if inward pressure is lost.




e. Cabin pressurization controls




1) Air conditioning Master Switch

See chart in section 1 of the 1C-130E(H)-1.





a) OFF





b) AIR COND AUTO PRESS








c) AIR COND MAN PRESS






d) AIR COND NO PRESS





e. AIR COND GTC





f. AUX VENT




2) Cabin pressure controller



Consist of a cabin differential pressure gage, a rate of climb indicator, a
















cabin altitude selector knob, a rate selector knob, and an altitude selector 















indicator. 




3) Manual pressure control switch

A 3 position (Increase, OFF, Decrease) toggle switch on the air conditioning 














control panel. The switch is powered when the AC master switch is in the 

AIR COND MAN PRESS position. Increase turns the actuator toward closed, decrease turns it toward the open position. After switching from AUTO to MANUAL the pressure  control switch must be held to increase or decrease for 40 seconds to gain control of the outflow valve.  (28 V ESS DC).




4) Emergency Depressurization 


Door is located in the center escape of cargo compartment which can be 





door / handle





released
by a "T" handle on the LH  AFT side of overhead control panel.
















Complete depressurization takes approx. 15 seconds after handle is pulled.




5) Emergency Depressurization


A guarded switch located on the overhead control panel is used to open the 




Switch







safety valve in the LH Aft side of the cargo door. After switch is activated it 
















takes approx. 30 seconds for aircraft to depressurize.  (28 V Battery Bus). 




6) Pressurization test valves



For ground use only by maintenance. Safety wired open.



f. Cabin Pressurization System



Located on the overhead AC and pressurization control panel and the 




Indicators








copilots inst. Panel.




1) Differential pressure gage



Indicates differential pressure in inches of mercury.




2) Cabin rate of Climb Indicator


Indicates the rate of change of cabin altitude in feet per minute.




3) Cabin altimeter






Indicates cabin air pressure altitude within the range of 0 to 50000 ft.



g. Pressurization chart






See chapter 4 in –1

NOTES

L. Characteristics of the Oxygen System


1. Oxygen System components / location





a. Converter









25 liter converter located in the RH side of the nose wheel well.



b. Heat exchanger







Increases the temperature of the oxygen delivered to the regulators and
















insures any oxygen still in liquid form will be changed into gaseous form.



c. Regulators








A diluter-demand automatic pressure breathing regulator is Installed at each














crew members station, 2 on the crew bunk and 4 in the cargo compartment.  











2. Portable oxygen bottles






4 bottles (2 in cockpit and  2 in cargo compartment with smoke mask) when 
















charged to 400 PSI can supply a 30 minute supply of oxygen. 


3. Recharge hoses








Located at each portable bottle station and  used to recharge the portable 















bottles when needed to approx. 300 PSI.. 


4. Switches, controls, and  indicators



a. Oxygen regulator components






1) Visual flow indicator





Indicates flow and rate through regulator.




2) Regulator pressure indicator


Indicates pressure on system.




3) Supply lever







Turns oxygen supply ON / OFF to the regulator.




4) Diluter lever







Two position lever may be used to shut off the air port manually and allow
















the regulator to deliver pure oxygen. 




5) Emergency toggle lever



Oxygen is supplied at a slightly higher pressure. The test mask position is 















the same except the lever is spring loaded back to the normal position.



b. Liquid Oxygen quantity Indicator


Located on the copilot's instrument Panel lower RH side. It is a capacitance















    
type quantity indicator which monitors the total liquid oxygen available in the 














converter. Power source 115 V. AC INST. AND ENG FUEL CONT.



c. Press to test switch






Allows functional checking of the indicator when button is depressed.



d. Oxygen low level warning light


A warning indicator light next to the oxygen quantity indicator  that

















illuminates when liquid oxygen level drops below 2.5 liters. 28 V ESS DC

e. Oxygen shutoff valve
Located on the aft side of station 245 RH side is used as a means to shut              off
oxygen from the converter to the main distribution lines.
















NOTE:  (Verify ON position in knob window  when checking during preflight)   


5. Operation










For normal operation the supply lever is placed to the ON position and the
















diluter
lever set at 100% position.


6. Circuit protection / power supply



Quantity Indicator 115 V AC INST. AND ENG FUEL CONT. 
















Low level warning light 28 V ESS DC


7. Servicing










Servicing of the converter is accomplished by maintenance personnel.
















Portable oxygen bottles can be serviced by the crew members as needed















from the
recharger hoses. 


8. MCR 55-130 requirements





See 55-130 chapter 


9. Oxygen duration charts






See duration charts in section 4. Discuss oxygen use when all crew

















members are using oxygen.

















M. Characteristics of the Hydraulic System



1. Utility Hydraulic System normal



Utility pressure supplied from the #1 & #2  engine driven pumps is directed



operations









to the utility system flight control boost packs, flap drive,  main and nose
















landing gear normal brakes, and nose wheel steering. 



a. Reservoir / Servicing





The reservoir is a 3.2 gal capacity vented  to the interior atomsphere and















can be serviced inflight if needed. MIL-L 83282 fluid is used. 21 spare quarts














are carried on board aircraft if needed in an emergency.   



b. Suction boost pump






Located below the reservoir to ensure adequate supply of hydraulic fluid to the
















engine driven pumps to prevent cavaition of the engine driven pumps.




1) Pressure output






70-110 PSI (0-20 GPM) Low pressure light comes on at 20 PSI.




2) Circuit protection





115 V. ESS AC 3 phase motor. ESS DC controlled. 




3) Suction Boost Pump switch


A two position (ON/OFF)switch on the copilots lower instrument panel is 
















28 V ESS DC controlled.




4) Thermal protectors





11 amp internal thermal switch opens if the pump overheats and will reset
















after the pumps cools.




5) Low pressure warning light


Located on the copilots lower instrument panel  and will illuminate if the 
















pressure drops below 20 PSI.




6) Primer check valve





Allows flow of hydraulic fluid to the engine driven pumps when operating. 















Prevents the gravity flow of fluid back to the reservoir when system is not
















operating. Located in the flap well area inbd side life raft tub.



c. Hydraulic pump







Located on #1 & #2 engine reduction gear box. 




1) Displacement






Each pump is a variable delivery demand type. The pumps not only supply a 














volume of hydraulic fluid but also controls pressure within the hydraulic
















system. Capable of providing hydraulic fluid under pressure (3000 PSI) to
















the different components requiring hydraulic pressure. 
















(2900 - 3200 PSI normal system pressure)




2) Pressure filter






10 micron non bypassable type located on the RH side of the engine. Is
















used to prevent system contamination of fluid to the system components. 




3) Shutoff valves






1 motor and 1 solenoid type requiring 28 V ESS DC for operation.
















The motor shutoff valve is a gate type that has an internal switch to remove 














power to prevent the motor from burning out. The solenoid actuated valve is
















spring loaded to the open position and energized closed.




4) Hydraulic Pump switch




This a two position (ON / OFF) switch, 1 for each pump located on the
















copilot instrument panel, when turned off closes the  shutoff valves in the















dry bay. The switches are normally in the ON position to prevent fluid from















being
trapped in between
the shutoff valves, which could cause valve 
















damage. 28 V ESS DC





5) Run-around circuit





Created when the pump switches are turned off. This feature is provided to 

prevent damage to the engine-driven pumps that would otherwise result from lack of fluid and overheating.



d. Pressure regulation











1) Low pressure warning switch


Down stream of the solenoid shutoff valve and prior to the one way check 















valve.

2) Low pressure warning light
Located between the solenoid shutoff valve and prior to the one way check valve.Light comes on if engine pump output pressure drops below approx. 1000 PSI.




3) Circuit protection





28 V ESS DC




4) One-way check valve




Also called the isolation check valve. Located down stream of the solenoid 















shutoff valve and prevents the other pump pressure from entering the
















pressure line. Indication would be light going out on engine start of engine 















not operating.




5) Utility hydraulic pressure gage

Located on the copilots instrument panel, one for both pumps. Xmitter
















located on hydraulic panel next to the reservoir. 26 V AC INST. AND ENG















FUEL CONT. BUS (fuses protected) ( # 2 inst. pwr transformer )




6) Pressure relief valve




Provides protection from system overpressures (3450 psi)




7) Accumulator







Provides pressure reserve and damping effect during demand  and pressure
















fluctuations. Preload of the accumulator is 1500 +- 100 PSI.




e. Ground Test System





A ground test valve is provided to pressurize the utility hydraulic system with
















the auxiliary system pressure without running engines. A single nine port 















valve provides supply, return, and case drain functions. The valve is for
















ground use only, can not be used inflight since the controls are located it the














LH wheel well fairing and must be positioned manually. 


2. Booster Hydraulic System normal


Booster pressure supplied from the # 3 & # 4  engine driven pumps is
















directed to operate the booster system flight control boost packs only.



a. Reservoir / Servicing





The reservoir is a 2.0 gal capacity vented  to the interior atomsphere and















can be serviced inflight if needed. MIL-L 83282 fluid is used. 21 spare quarts














are carried on board aircraft if needed in an emergency.   



b. Suction boost pump






Located below the reservoir to ensure adequate supply of hydraulic fluid to
















the engine driven pumps to prevent cavaition of the engine driven pumps.




1) Pressure output






70-110 PSI (0-20 GPM) Low pressure light comes on at 20 PSI.




2) Circuit protection





115 V. ESS AC 3 phase motor. ESS DC controlled.




3) Suction Boost Pump switch


A two position (ON/OFF)switch on the copilots lower instrument panel is 
















28 V ESS DC controlled.




4) Thermal protectors





11 amp internal thermal switch opens if the pump overheats and will reset
















when the pump cools.




5) Low pressure warning light


Located on the copilots lower instrument panel  and will illuminate if the 
















pressure
drops below 20 PSI.




6) Primer check valve





Allows flow of hydraulic fluid to the engine driven pumps when operating. 















Prevents the gravity flow of fluid back to the reservoir when system is not
















operating. Located in side the aircraft next to the booster reservoir.




c. Hydraulic pump






Located on #3 & #4 engine reduction gearbox. 

1) Displacement






Each pump is a variable delivery demand type. The pumps not only supply a 












volume of hydraulic fluid but also controls pressure within the hydraulic
















system.Capable of providing hydraulic fluid under pressure (3000 PSI) to the
















different components requiring hydraulic pressure. 
















( 2900 - 3200 PSI normal pressure)




2) Pressure filter






10 micron non bypassable type located on the RH side of the engine. Is
















used to prevent system contamination of fluid to the system components. 




3) Shutoff valves






1 motor and 1 solenoid type requiring 28 V ESS DC for operation.
















The motor shutoff valve is a gate type that has an internal switch to remove 














power to prevent the motor from burning out. The solenoid actuated valve is
















spring loaded to the open position and energized closed.




4) Hydraulic Pump switch




This a two position (ON / OFF) switch, 1 for each pump located on the
















copilot instrument panel, when turned off closes the  shutoff valves in the















dry bay. The switches are normally in the ON position to prevent fluid from















being
trapped in between
the shutoff valves, which could cause valve 
















damage. 28 V ESS DC





5) Run-around circuit





Created when the pump switches are turned off. This feature is provided to 

prevent damage to the engine-driven pumps that would otherwise result from lack of fluid and overheating.



d. Pressure regulation











1) Low pressure warning switch


Down stream of the solenoid shutoff valve and prior to the one way check 















valve.




2) Low pressure warning light


Located between the solenoid shutoff valve and prior to the one way check
















valve. Light comes on if engine pump output pressure drops below approx. 














1000 PSI.




3) Circuit protection





28 V ESS DC




4) One-way check valve




Also called the isolation check valve. Located down stream of the solenoid 















shutoff valve and prevents the other pump pressure from entering
















the pressure line. Indication would be light going out on engine start of 
















engine not operating.




5)Booster hydraulic pressure gage

Located on the copilot's instrument panel, one for both pumps. Xmitter
















located on hydraulic panel next to the reservoir. 26 V. AC INST. AND ENG















FUEL CONT. BUS (fuses protected) ( # 1 inst. pwr transformer )




6) Pressure relief valve




Provides protection from system overpressures (3450 psi)




7) Accumulator







Provides pressure reserve and damping effect during demand  and pressure
















fluctuations. Preload of the accumulator is 1500 +- 100 PSI.




3. Auxiliary hydraulic System normal operations



a. Reservoir / servicing





The reservoir is a 3.4 gal capacity vented  to the interior atomsphere and















can be serviced inflight if needed. MIL-L 83282 fluid is used. 21 spare quarts














are carried on board aircraft if needed in an emergency.   



b. Hydraulic pump







A electric motor driven hydraulic pump used for normal operation of the
















ramp door,  emergency brakes when selected, emergency extension of the
















nose landing gear and provide a means of operating the components of the
















utility hydraulic system when systems are tied together.




1) Three-phase electrical motor


Fluid cooled  motor, an ESS DC controlled relay located behind the pilots
















CB panel is used to power the aux pump from the ESS AC bus.
















 ( discuss the new type relays that are sealed)




2) Pressure displacement




The pump is a variable- volume output type which will maintain
















approximately 3000 PSI  output pressure. 
















(2900 - 3300 PSI normal pressure)

3) Pump switches (2)





1 ON / OFF toggle switch located on the copilots instrument panel and
















another located on the ramp control panel controls the aux pump relay
















located behind the pilots CB panel. Both energize the same relay.




4) Turning the pump off




Wait a minimum of 10 seconds after the pump is turned OFF, to allow the















accumulator to discharge, before turning pump back on. Failure to do this















will over load the motor and open the  pump CB’s.




5) Power source






Motor, 3 phase 115 V ESS AC, aux pump relay  28 V ESS DC control for the
















aux pump.




6) Handpump







A handpump in the system provides an operational source of system
















pressure for ground or inflight operation. A direct reading gage located near 














the handpump shows system pressure.



c. Pressure regulation




1) Auxiliary hydraulic gages



2 gages, one located on the copilots instrument panel  powered  by 26 V AC 














from the AC INST. AND ENG FUEL CONT. BUS (FUSES)  by use of a
















remote transmitter, and the other one is a direct reading gage located in the














cargo compartment near
the handpump.




2) Emergency brake indicator


Will indicate hydraulic pressure from the aux pump or the handpump 
















operation.




3) Accumulator







Provides pressure reserve and damping effect during demand  and pressure
















fluctuations. Preload of the accumulator is 300 PSI.




4) One-way check valves




2 - one way check valves are installed, one in the pressure line leading from
















the aux pump and one leading from the handpump. The check valves allow 














handpump pressure to operate the system when the handpump is operated














and the electric pump is off.



d. Ground test valve






A ground test valve is provided to pressurize the utility hydraulic system with
















the auxiliary system pressure without running engines. A single nine port 















valve provides supply, return, and case drain functions. The valve is for
















ground use only, can not be used inflight since the controls are located it the














LH wheel well fairing and must be positioned manually. 




e. Ramp and door






Ramp and door operation can be accomplished by the aux pump or 
















handpump. (Ground operation) IAW 1C-130E(H) -1

For cargo door operation with the aux pump (Verify ramp and door controls













are in neutral first) (CLOSE, NEUTRAL, OPEN) locate the
toggle switch, turn

the aux pump switch ON, move and hold toggle switch tothe OPEN position 

until door is full open and in the uplock. To close the cargo door (On (E) 

model aircraft prior to AF 72-1288) hold  the door switch to OPEN position 

and while holding switch pull the manual door release handle until the uplock 

is released,release the toggle switch to NEUTRAL and door will close, re
lease manual release handle. (On aircraft after AF 72-1288 and (H) models

 use close position to close cargo door).

For ramp operation a
three position ( RAISE, NEUTRAL, LOWER) toggle switch will be positioned to LOWER to open the ramp. To raise the ramp, move the switch to the RAISE position. Both switches are spring load back to the neutral position.For handpump operation of the cargo door make sure the aux pump is not
operating, locate the three position (OPEN, NEUT,CLOSE) cargo door selector valve, select OPEN on the selector valve and operate the handpump until the cargo door is in  the uplock, return selector to NEUT. To close the cargo door select OPEN again, using the handpump, pump up the pressure until the door weight is off the uplock, pull the manual door release handle, move selector to NEUT and door will close. Return selector to neutral position, and door will close. For handpump  operation of the ramp a six position selector ( 6N, 1, 2, 3N, 4, 5, and back to 6N) knob is used. (Rotate knob CW position only to prevent seal damage inside valve).Position 1 unlocks the ramp locks, position 2 lowers ramp, position 3N is neutral, position 4 raises ramp, position 5 engages ramp locks, and 6N is a neutral position.

(See –1 ,section 1  for more detail operation on using handpump.)















NOTES




Total system capacities of the hydraulic systems


Utility


Booster


Auxiliary


Note 11-258 for oil storage bins and location/ Quantities. (Weight and balance book on acft.)

      MISC:

      Spare fluids (See 11-258)(in back of weight and balance book on aircraft)

     22 qts engine oil MIL-L- 23699

     22 qts hydraulic fluid MIL-H-83282


      (See page 1-2 in 1C-130E(H)–1 for more info on emergency oil and fluid use)



M. Characteristics of the Flap / Flight Control System


1. Flap System normal operations



Normal operation is hydraulic pressure from the utility system, when the flap 














handle is positioned to the flap setting selected with the flap handle.



a. Introduction








 




1) Description







The flaps are fowler type, located under the trailing edge of the wings. As
















the flaps are extended , the wing area is increased, which produces more lift
















which improves aircraft attitude control at low airspeeds. Time for full
















extension is between 8-15 seconds, and 10-15 seconds for full retraction. at
















100% flaps form a 35 ( angle  with the wings. 





2) Flap motor                               
Utility hydraulic system pressure used to power a reversible  hydraulic motor 














for flap operation.




3) Units activated for flap operation

Hydraulics motor, a cam actuated microswitch follow up mechanism, torque 
















tubes, gearbox, and drive screw  assemblies.



b. Emergency flap brake valve/



The Emergency flap brake is a  (28 V DC Main DC) solenoid operated




circuit protection






hydraulic valve. In its de-energized
position, hydraulic pressure passes
















through it to the flap selector valve. In the event of a flap torque tube failure















or coupling coming apart, the asymmetric brake is applied.



c. Flap lever









Flap handle positions the flap quadrant in the pedestal, also includes a pulley
















and lever, a friction brake, and two switches. The first switch allows high
















rudder boost at flap settings below 15%, the other switch is at the 70% 
















setting. ( At 70% and below on the flap handle, horn will not silence until
















gear is down and locked).



d. Flap drive control unit





Consist of a ring cam, which is moved by the cable system, and two
















switches. One of the switches is closed for up travel and the other is closed
















for down travel. As the flap lever is moved the up or down switch is closed
















by the rotating cam, which energizes the flap control valve.



e. Wing flap control valve 





A solenoid operated (28 V Main DC) directs hydraulic pressure to the up or 














down side of the flap motor for extension 
or retraction of flaps. Has two
















override buttons marked raise and lower for use in case of electrical failure.



f.  Flap brake








Each time the raise or lower solenoid valve is actuated the flap brake is
















released allowing the flap drive motor to operate for flap operation. 



g. Flap motor








The hydraulic motor is a 9 piston, reversible motor.



h. Asymmetrical sensing switches


There are 3 switches and 3 cams located in each of the asymmetry brakes.
















The cams are timed to prevent any 2 switches from being ‘MADE” at the

same time as long as the flaps are symmetrical. One of the switches on each side is closed at all times. When 2 of the switches are made in series the asymmetrical  flap brake control valve will energize.




1) Location








A wing flap asymmetry brake is splined-coupled to the outermost jackscrew 
















actuator on each side of the aircraft. 




2) Function








The asymmetrical flap brake control valve, when energized, removes
















pressure from the flap control valve and directs pressure to the flap
















asymmetry brakes, this locks the torque tubes. In the energized position 
















the valve also connects the pressure port of the flap control valve to return.
















This relieves hydraulic pressure on the spring applied flap brake to lock the
















drive assembly, allowing the brake to lock the drive assembly.



i. Emergency flap brakes





Two  emergency flap brakes, one located at each of the outbd flap drive 
















gearboxes.  They are spring loaded released and hydraulic pressure applied
















from pressure supplied from the emergency flap brake valve. Can only be 
















manually released on the ground.



j. Manual shift handle






A "T” handle located on the LH fwd MLG wheel well is used to shift from 
















hydraulic to manual drive in case of an emergency.



k. Handcrank








The handcrank can be used to manually extend the flaps by rotating the stub  
















next to the “T” handle. (SEE EMERGENCY PROCEDURE IN SECTION 3)
















After manually extending the flaps install the pip pin in the stub to prevent
















the flaps from rising due to the air load on the flap surface.



l. Position indicator












1) Location








Located on the copilots instrument panel.




2) Transmitter







Located on the bottom of the flap drive control unit. Transmits a signal to the 
















indicator in the cockpit in 10 % increments. Flaps gage should read
















0% ( 0%, 50% (  8%, 100% ( 7% for the different flap settings.





3) Control power






28 V Main DC (CB located on the Aft junction box)



m. Rudder boost pressure




High rudder boost is available at flap settings below 15%. The switch is
















located in the center pedestal below the flap handle on the quadrant..  


2. Flight Controls Systems Normal Operations



a. Flight Control Systems Introduction / Rudder System




1) Introduction





a) Flight control systems



The flight controls include main surface control systems, which are aileron, 
















rudder, and elevator systems and tab control systems.
















Control is by cables, pushrods, bellcranks, and torque tubes. 





b) Flight control boost packs


The boost packs are mechanical systems with hydraulic boost. Pressure 
















is supplied from the utility and booster hydraulic systems and from the 
















aux  system on the ground. 




2) Rudder System






The rudder booster assembly is a single tandem type hydraulic actuating
















cylinder which furnishes most of the force  to activate the 
rudder.























a) Controls movement about vertical axis







b) Receives utility & booster pressure







c) Diverter valves & pressure reducers

















During normal operation, fluid supplied at approx. 3000 PSI pressure 
















routed by solenoid- controlled, normally de-energized diverter valves.
















(fail safe to the low side)( located on the rudder pressure reducer control 















panel) The panel also has a pressure relief valve set at approx. 1600 PSI
















to prevent overpressure in low rudder boost.






1 Rudder Booster Pressure 

The transmitter switch is 28 V ESS DC powered located on the rudder 







Switch






reducer control panel in the aft  LH and RH cargo door area.






2 Flaps extended below 15%

For landing and takeoff when flaps are extended below 15% the pressure 
















will read 3000 PSI. A micro switch in the flap quadrant
is activated when the














flap handle is positioned to power the diverter valve to the high pressure 















side or de-energized it to the low pressure side.

3 Flaps retracted above 15%

Pressure reduced to approx. 1100 - 1400  PSI (1300) at cruise This is




done to prevent excessive loads on the vertical stabilizer and rudder
















hinges points.






d) Pressure gages





Two  pressure transmitters transmit pressure to two pressure indicators 















on the copilot's instrument panel. The gages are powered from the #1
















instrument transformer (booster) and the # 2 instrument transformer 

















(utility). Gages will indicate pressure prior to it entering the boost pack so 
















normal and reduced pressures will be indicated depending on the flap 
















setting above or below 15% flap handle positioning.





e) Shutoff valves





2 booster shutoff valves, normally open, are used to isolate the rudder 
















boost packs (utility or booster) in case of an hydraulic leak on the boost 
















pack. 






1 Booster Shutoff Switches

Two  guarded (OFF/ON) switches energize normal off solenoids to isolate















the boost pack selected. A light above the switches indicates the circuit is 















activated, not that the valve closed. After a boost pack is isolated a

















hydraulic check valve in the return line prevents return pressure from
















other
operating systems from entering the boost pack. 




2 Circuit protection




28 V. ESS DC (CP lower CB panel)


3) Aileron System






The aileron booster is a single tandem type actuating cylinder which 















furnishes most of the force to actuate the ailerons.



a) Controls movement about Longitudinal axis



b) Operated by pilots or copilots control wheel



c) Control valve






Controls fluid flow in and out of the actuator from inputs from the 
















control wheels.




1 Location






Located on the boost pack aft side.




2 Applies utility pressure


Pressure from the utility and booster systems position the cylinders





 and booster pressure


from inputs from the control wheels to the control valve. 




d) Actuating cylinder




Single tandem type 



e) Booster shutoff switches


2 booster shutoff valves, normally open, are used to isolate the aileron 














boost packs (utility or booster) in case of an hydraulic leak on the boost 














pack.




1 Control switches




Two  guarded (OFF/ON) switches energize normal off solenoids to isolate













the boost pack selected. A light above the switches indicates the circuit is 













activated, not that the valve closed. After a boost pack is isolated a















hydraulic check valve in the return line prevents return pressure from














other operating systems from entering the boost pack. 















2 Circuit protection




28 V. ESS DC (CP lower CB panel)



f) Pressure reducers




Two pressure reducers, one for utility and one for the booster  system 














reduce hydraulic pressure down to 2050 PSI as not to exceed structural














limitations of the aircraft. (external tank pylons).  A Pressure relief set at














2300 is used as a backup in the event of pressure reducer failure.



4) Elevator System






The elevator booster assembly has dual actuating cylinders connected to 














the booster  assembly output lever that operates the elevator  control















surfaces. 3000 PSI  pressure used for actuator operation . 




a) Controls movement around lateral axis




b) Operated by pilots or copilots control column




c) Boost pack














1 Location






Located on the aft bulkhead in the cargo compartment near the rudder 















unit.





2 Cylinders operate in sync

The assembly is controlled mechanically by the fore and aft movement of 














the yoke in the flight station. Each cylinder has a single piston actuator 















and are connected as a single unit to work as single unit. 




d) Boost pack selector valve


The selector valve receives inputs, from the control column fore and aft 















movement through cables, to flow hydraulic fluid to the actuating cylinder















to position the elevator surface to the input position selected.




e) Shutoff valves






2 booster shutoff valves, normally open, are used to isolate the elevator 















boost packs (utility or booster) in case of an hydraulic leak on the boost 
















pack. 





1 Control switches



Two  guarded (OFF/ON) switches energize normal off solenoids to isolate













the boost pack selected. A light above the switches indicates the circuit is 













activated, not that the valve closed. After a boost pack is isolated a















hydraulic check valve in the return line prevents return pressure from














other operating systems from entering the boost pack. 






2 Circuit protection



28 V. ESS DC (CP lower CB panel)

NOTES
N. Characteristics of the Trim Tab System 


1. Trim Tab System







 



a. Introduction








Trim tabs are provided on the control surfaces to aid in trimming airplane 
















during flight.



b. Aileron trim tabs







The ailerons have two trim tabs, LH is adjustable with an electric motor,

















and the RH one is fixed and ground adjustable to compensate for inherit 
















unbalance about the longitudinal axis of the airplane.



     
1) Location








Trailing edge of the aileron assembly.




2) Function








Lateral trim is obtained through the operation of a trim tab on the LH aileron
















by a switch on the flight control pedestal.



c. Aileron trim tab actuator




The actuator is screwjack AC motor operated by 115 V  ESS AC single
















phase power and controlled by 28 V. ESS DC power from  a switch on the
















flight control pedestal. Tab movement is controlled by moving the switch















right or left, switch is spring loaded to the off position . Two control relays 















are energized by the switch. (LOCATED ON UPPER LH SIDE OF 245)



d. Elevator trim tabs






The elevators have two electrically operated adjustable trim tabs.





1) Location








Trailing edge of the elevator assembly.




2) Function








Adjust for nose up and nose down trim by sliding thumb switches located on
















the pilots and copilots control wheels in normal or by a switch located on the














flight control pedestal in emergency.



e. Elevator trim tab actuator





The motor is operated by 115 V  ESS AC single phase power and controlled 













by
28 V ESS DC power. Tab movement is controlled by moving the sliding 














thumb switches forward or aft and is spring loaded to off position . Two dual













control DC relays are energized by the switches for tab movement. In the














emergency position 28 V. ESS DC controls the tab movement from  a















switch the flight control pedestal. Tab movement is controlled by moving the













switch on forward or aft, switch is spring loaded to the off position . The AC














and DC motors are both in the motor housing together and connected by 














flexible shafts that transmit twisting  motion to 90( gear boxes and
















screwjacks for trim tab positioning.



f. Rudder trim tab







1 trim tab





1) Location








Trailing edge of the rudder




2) Function








Adjust for yaw.



g. Rudder trim tab actuator




The motor actuator is operated by 115 V  ESS AC single phase power.



h. Trim Tab Control Panel




Located in the flight control pedestal.



I. Trim Tab Thumb Switches




Located on the LH pilots and RH copilots control wheels.



j. Trim Tab Position Indicators



3 position indicators located on pilots inst. panel, powered by MAIN DC from 














the aft junction box.



2. Switches, controls, and Indicators






a. Trim tab switches and controls 







1) Rudder Trim Control




3 position switch, Nose LT, Nose RT, and spring loaded to the off position.
















Indicator reads 0-20( LT and   0-20( RT in 5( increments.




2) Aileron Trim  Control




3 position switch, LH wing UP and LH wing DN and spring loaded to the off 














position. Indicator reads 0-20( UP and  0-20( DN in 5( increments.




3) Elevator Trim Control




(2) 3 position thumb switches and (1) 3 position Emergency operation
















switch, both spring loaded to the off position.  Indicator reads 0-25( UP and















0-25( DN in 5( increments, actual trim tab movement is limited by switches















to 6( nose up and 25( nose down. Mechanical stops are set at 8( nose up 















and 27( nose down. 




4) Elevator Tab Power




A 3 position toggle switch, located on the flight control pedestal on the





 Selector Switch






center console. In normal position 115 V ESS AC is the power source
















for tab operation, in emergency position 28 V ESS DC power operates
















the trim tab, and in the off position all circuits are de-energized to the
















elevator trim tab system. 




5) Thumb Switches





Two thumb switches on the pilots and copilot's control wheels operate the 
















elevator trim tabs in the normal position.




6) Elevator Emergency 




A 3 position switch on the center control pedestal operates the elevator





Trim Tab Switch





trim tabs in the emergency position.




7) Circuit protection





115 V. ESS AC motor operation, 28 V. DC controlled in normal, and 
















28 V. ESS DC in emergency position.

NOTES
O. Characteristics of the Landing Gear  System / Brake System


1. Main Landing gear







The main landing gear consist of four strut -wheel assemblies paired in 
















tandem configuration and connected by a drag strut.



a. Strut assembly







The strut assembly is serviced with hydraulic fluid and air pressure which 
















act together to absorb the shock of landings and while taxing cushions the















aircraft to prevent structural damage. An axle  on the lower section of the















strut  for is the attaching point of the wheel  and brake assembly.



b. Torque strut








The torque strut connect the two strut assemblies together to maintain 
















wheel alignment.



c.  Retracting mechanisms









1) Hydraulic motor






A 9 cylinder fixed displacement, reversible hydraulic motor is used to
















operate each of the MLG retracting mechanisms. Direction of rotation is
















determined by
fluid flow, and this is determined by the positioning of the
















landing gear selector valve. The motor is mounted on the forward side of the 














single speed gear box.




2) Main landing gear gearbox


The gear box incorporates a normal drive feature, an emergency manual
















drive feature, and a hydraulically released, spring applied unlock brake.  For
















normal operation, a sliding clutch connects the motor drive gear to the 
















output  gear.




3) Gearbox
(90()






(2) 90( gearboxes driven by the main landing gearbox are connected to
















together 
by a horizontal torque tube that rotate vertical torque tubes.





4) Vertical torque shaft




The vertical torque tubes rotate the jackscrew which raises  or lowers the
















gear by means of a ballnut connected to the strut lower flange. 




5) Ball screw













1 Ball nut








The ballnut is connected to the strut lower flange and as the jackscrew
















rotates raises or lowers the gear.  The vertical tracks
keep the strut aligned














as it travels 
up and down. When the gear reaches the full up position a
















pressure reducer slows the gear speed down to prevent the gear from
















slamming into the upper bumper stop, which consist of ring spring which















softens the impact of the ball nut as it reaches its limit of travel. When
















lowering the gear, it contacts the lower bumper stop which consist of a 3















piece ring spring which softens the impact of 
the ball nut as it reaches its 















limit of travel.






2 Down and locked Vs unsafe

Discuss and show the down and locked visual indications. The ball nut 
















contacting the lower bumper stop is the -1 procedure. Discuss the main
















landing gear tie down procedure with chains and the new tie down device.




6) Friction washer






The friction washer is designed to hold the MLG down when utility hydraulic 














pressure is off the system. The weight of the MLG compresses a washer 















between the cap nut and the flange above the washer to  prevent the
















jackscrew from rotating.  




7) Drag pins








Two dowel  pins extend from the bottom of the strut lower flange and fit into 














holes in the shelf bracket when the MLG extends. the dowel  pins, tracks 















and shoes take the fore, aft and side loads of the landing and takeoffs.




8) Main Landing gear doors



The MLG doors operate from linkage attached to aft strut. 


   2. Nose Landing System



a. Nose landing gear actuator



The NLG actuator is a combination drag strut and hydraulic actuating
















cylinder incorporating an internal lock.




1) Internal lock







The internal  lock is a cylindrical segment (lugs) that slide in radial holes in
















the piston head.





2) Lock indicator piston




Movement of the lock piston forces the segment locks outward and extends
















the lock indicator piston.




3) Retracting operation




During operation pressure applied to the up port causes the lock piston to
















move from between the lock segments and retract the lock indicator.




4) Down and lock indicator



Extends out of the end cap to provide a visual down and locked indication
















and also contacts the microswitch to provide a down and locked indication
















on the control panel on the copilot's instrument panel.




b. Nose gear uplock assembly




1) Retracted








When retracted, the uplock link of the nose gear forces the latch guide 
















upward and the latch jaws engage the uplock link.




2) Ball detents







Ball detents inside the actuator housing wedge from between the fingers
















keeping the jaws locked.





3) Extension








For extension, hydraulic pressure moves the actuator wedge from between
















the fingers, allowing the uplock to release. 




4) Manual release T handle



Located next to the copilots seat for emergency extension of the NLG, with
















all hydraulic pressure removed.



c. Nose gear door linkage




Connects to the trunnion on the NLG, opens and closes the FWD and AFT 















doors
with retraction and extension of the NLG.


3. Nose wheel steering



a. General description






Used to steer the aircraft on the ground by pilot input to the control wheel by 
















use of cables, pulleys, chains, and actuators.



b. Components and their functions







1) Steering control valve 




Spring loaded to the neutral position, ports fluid to the steering actuators.




2) Steering actuators





2 are located on the aft side of the NLG strut supply power for turning the 















strut.




3) Torque arms







2 torque arms connect the strut to the steering actuators. Disconnected for 















towing to prevent damage to the actuators since the aircraft can be turned 
















shorter during towing. (Always check pin scissors for proper installation.)




4) Strut piston







Acts as a shock absorber for the NLG during taxi, takeoff, and landing.




5) Landing gear centering



The NLG uses an internal cam when the weight of the aircraft is off the
















gear to center the NLG. (Arrow in cockpit should be centered in flight).



c. Limitations








120( turn arc with torque arms connected and up to 180(, 90(  from center 
















with arms disconnected (towing). (See weight limitations)
 



d. Operation








The airplane is steered during taxi by directional control of the nose wheel.
















The steering control valve is positioned by the input signals from the pilot as 
















the steering wheel is rotated right or left of center. The control valve directs 
















fluid to the actuators to turn the nose tires RT or LT. Orifices in the steering 
















cylinders provide snubbing to dampen oscillations of the nose wheel and to
















prevent shimmy. 


      4. Main landing gear operation



a. Landing gear selector operation


Positioning of the 2 position (UP, DOWN)landing gear handle on the
















copilot’s instrument panel directs the gear actuating mechanism  to raise or 














lower the nose and main landing gears.

  

b. Landing gear selector valve 



When the lever is moved to  the down position, The NLG uplock is released




 down position







the MLG brake locks that hold the gear in the up position are released,
and














the NLG and the MLG extend.












.



c. Main landing gear down operation

When the landing gear handle is positioned to the down position, it enters a















detent to  hold the gear handle down. After landing, the touchdown switch
















de-energizes the landing gear lever release solenoid, engaging a
















mechanical locking device to hold the gear lever down.



d. Landing gear selector valve 



When the landing gear handle positioned in the UP position, a solenoid
















operated selector valve directs pressure to move the gear UP. 



e. Main landing gear up operation


When the landing gear handle is positioned to the up position, a solenoid















operated selector valve directs pressure  from the utility hydraulic system to
















release the nose gear downlock and the landing gears retract.



f. Landing gear selector valve 



When the gear is full UP, the up limit switches de-energize the solenoid




neutral position







valve to the neutral position, fluid flow stops, brakes are spring applied to















hold the gear UP.


5. Nose gear operation



a. Down operation







When the landing gear handle is placed down hydraulic pressure through 















the landing gear selector valve ports fluid to the NLG actuating cylinder , 
















the nose downlock indicator piston, and the nose gear uplock. Pressure is 
















also available for nose wheel steering.



b. Up operation








When the landing gear handle is placed UP hydraulic pressure through the 















landing gear selector valve ports fluid to the NLG actuating cylinder , the
















nose downlock indicator piston, and the nose gear uplock.



c. Emergency operation





A manually operated NLG emergency extension valve located in the cargo 
















compartment just aft of 245 on the LH side can be used to extend the NLG
















by use of the Auxiliary pump or the handpump. If no hydraulic pressure is 
















available a handle left of the copilots seat can be used to extend the gear.
















(See section 3 in the -1)(Gear can only be lowered) Nose wheel steering 
















will not be available during this procedure.


6. Normal / Emergency Brake System






a. Normal brakes







Pressure supplied from the utility hydraulic system.




1) Check valves






Allows pressure to be trapped in the line if operating pressure is lost. This 
















keeps a preload on the accumulator to allow more than one brake
















application if need in an emergency.





2) One way restrictor





Installed on the normal brake accumulator and provides a priority of pump
















flow to the brake assemblies during anti-skid demands.




3) Accumulator / brake applications

100 cu in, Air charged to increase supply of hydraulic pressure in case of 
















pressure failure,  preload of 1500 ( 100 psi,  allows about 2 applications if















anti-skid is turned off, 1 application if not. 2 brake applications at 2900 psi,
















one @ 2250 psi.




4) Pressure transmitter




26 V. AC, AC INSTRUMENT AND ENG FUEL CONT. BUS  (FUSES) 
















# 1 & 2 inst. pwr transformers. Located in the nose wheel well RH side 
















under the LOX converter. Sends a signal to the pressure indicator on the 















copilots instrument panel .( NORMAL BRAKES)




5) Brake selector valve




When normal brakes are selected the normal brake selector valve is

















de- energized to open and the emergency brake selector is energized 
















closed.




6) Dual brake control valves



Located beneath the flight station floor, outbd of the flight control columns.















The valve on the LH side is for the LH brakes and the RH one for the RH















brakes. Both can be actuated by either the pilots or copilots brake pedals.




7) Hydraulic fuse






(2 fuses, one for each brake) The hydraulic fuse is a valve that blocks
















pressure 
when a  predetermined pressure drop and fluid loss occurs.
















 Without this protection the failure of a hydraulic component downstream of
















the of the valve could cause complete loss of fluid in the system. Located in














the top of the wheel well above the bulkhead fittings.




8) Shuttle valve







Located on the brake assembly, allows the system with the higher pressure














will cause the shuttle valves to shift as necessary to provide pressure to the 














brakes.




9) Parking brake shutoff valve


The parking brake is applied by depressing the brake pedals,  and pulling















the "T" handle on the pilots side. When the parking brake is set with power
















ON the airplane the anti-skid switch ON, a valve is positioned to block the
















return port of the anti-skid valve. This prevents rapid leakage and
















subsequent release of the pressure used fro setting the parking brake.



b. Anti-skid System






The anti-skid system prevents skidding of wheels when too much brake
















pressure is applied during airplane deceleration's. 




1) Transducer







4 Transducers, one in each axle assembly controls the braking action 
















through the anti-skid valves when the wheel begins to approach a  skid 
















condition.




2) Anti-skid control valve




One located above the booster reservoir on the right forward side of the RH 














wheel well, and the other is on the LH hydraulic panel fwd of the utility 
















hydraulic panel. 




3) Anti-skid control box




Uses four modules to sense wheel speed and make necessary inputs to the
















anti skid control valve for proper brake pressure modulation.




4) Anti-skid Test panel




26 V AC INSTRUMENT & ENG FUEL CONTROL BUS power.
















A three position switch (FWD, OFF, and  AFT) and four green indicator
















lights ( LEFT FWD, RIGHT FWD, LEFT AFT, AND RIGHT AFT).




5) Anti-skid operation





The system prevents the skidding of the wheels when too much brake
















pressure
is applied during deceleration. This is accomplished through a
















brake releasing system controlled by the signals from wheel speed
















transducers mounted in the axle of each MLG. 




6) Positive locked wheel 




The transducers form part of an electrical circuit which prevents landing with 




protection circuit




the brakes on, and which releases the brakes in case of a locked condition.




7) Landing with brake pedals



Do not land with brake pedals depressed. Wheel Tire and MLG damage





 depressed 







could occur in case of anti skid failure.




8) Test function







When the test is placed to the fwd or aft  position 26 V, 400 CY power is
















applied is to the anti skid control box simulating a skid condition. When the















switch released to off, the selected lights should illuminate momentarily.
















Wait at least 3 seconds between fwd and aft test position to prevent
















erroneous test indications. Illumination of the lights indicate that the anti
















skid control box would of have responded to an actual condition.



c. Emergency Brakes






Used when normal brakes are inop or during an emergency.




1) Hydraulic source 





Pressure supplied from the auxiliary hydraulic system.




2) Check valves






Allows pressure to be trapped in the line if operating pressure is lost. This 
















keeps a preload on the accumulator to allow more than one brake
















application if need in an emergency.





3) Accumulator /






50 cu in, Air charged to increase supply of hydraulic pressure in case of





brake applications





hydraulic pressure failure,  preload of 300 psi, allows about 1 brake
















application.




4) Pressure transmitter




26 V. AC, AC INSTRUMENT AND ENG FUEL CONT. BUS  (FUSES) 
















# 1 & 2 inst. pwr transformers. Transmitter located in the nose wheel well 















LH side forward of the aircraft battery compartment box. Sends a signal to















the pressure indicator 
on the copilots instrument panel . (EMERGENCY 















BRAKES)




5) Brake selector valve




When emergency brakes are selected the emergency brake selector valve















is de-energized to open and the normal brake selector is energized closed.




6) Dual brake control valves



Located beneath the flight station floor, outbd of the flight control columns.















The valve on the LH side is for the LH brakes and the RH one for the RH















brakes. Both can be actuated by either the pilots or copilots brake pedals.




7) Hydraulic fuse






(2 fuses, one for each brake) The hydraulic fuse is a valve that blocks
















pressure 
when a  predetermined pressure drop and fluid loss occurs.
















Without this protection the failure of a hydraulic component downstream of
















the of the valve could cause complete loss of fluid in the system. Located on
















the drag strut on the upstream side of the brake shuttle valve.




8) Shuttle valve 






Located on the brake assembly, allows the system with the higher pressure














will cause the shuttle valves to shift as necessary to provide pressure to the 














brakes.

NOTES

Discuss gear components, pork chop fittings, brake shuttle valves, hydraulic lines, brake fuses, normal/emergency, ETC.
d. Use of wheel brakes





See section 7 in 1C 130B -1




It is absolutely necessary that the airplane brakes be treated with respect. When landing or taxing conditions




permit use reverse thrust as much as possible to maintain safe taxi speeds and thus minimize brake wear and 




heat build up in the brake/ wheel/ tire assembly.




Taxing: 









a. Pilots must ensure brakes are not dragged to control taxi speed.
















b. Reverse thrust and LSGI are the primary means of controlling taxi speed.
















    Stop the aircraft if oil temperatures are excessive, cool the oil

















temperatures, continue the taxi, repeat if necessary.
















c. Use brakes as little as possible for turning the airplane on the ground.
















d. Do not taxi into crowded areas if overheated brakes are suspected or 
















known.




Landing:









a. The full landing roll and propeller reversing should be used to minimize

















brake wear.
     
















b. After landing where brakes are not used and only checked during ground

















roll allow 10 minutes cooling time preceding the next takeoff to account

















for brakes during taxi. This is required because CFL increases due to the

















brakes being above ambient temperature.

















1. Caution when applying brakes with a tailwind.

















2. Note, If runway available exceeds CFL by 300 ft. the 10 minute cooling


















time may be omitted.
















c. If landing ground roll must be minimized, the following procedures provide

















maximum braking offset.

















1. Immediately after touchdown, lower the nose and smoothly apply


















steady increasing brake pressure until maximum pedal travel is 


















achieved.

















2. If a full anti skid braking  is used for landing, the gear should be left 

















extended after an immediate takeoff for a minimum of 15 minutes


















before the gear or another brake landing is attempted.

















3. Unless operational required, a mission sortie should not terminate with


















a landing requiring full anti skid braking.

















4. If a short field landing requiring full antiskid braking is followed by a

















engine running off load (I.E. brake being used and set) heat may build
















up in the tire/ wheel/ brake assembly. Minimize the brake use, keep

















the personnel clear of the wheel well area, be prepared to evacuate 


















aircraft if overheating is indicated. WARNING: Failure to cool brakes


















could result in tire explosion or wheel well fire.
















d. If conducting a series of full anti skid braked landings the minimum

















airborne cooling interval between landing is 15 minutes. To operate at

















this minimum gross weight is limited to 130,000 lbs. or less, landing gear

















extended in the pattern, no tailwind factor.
















e. A partially brake landing is defined as a 3 second brake application with 

















steady brake pressure at approximately 90 KIAS.

















1. The landing interval during stop and go or full stop taxi back profiles is 
















limited by the time required to fly a normal traffic pattern.

















2. When conducting a series of partially braked landings at minimum 

















intervals, full
 brake applications must not be exceed 3 seconds,


















gear to remain extended during traffic pattern, gross weight limited to 


















130,000- lbs or less, and no tailwind factor.


                                                                      

3. When conducting a series of touch and go landings, no minimum 


















interval  for brake cooling time is required.
















f. Regardless of the braking technique used, the following precautions will
















   minimize brake wear and should be observed.

















1. If antiskid is inoperative use extreme care when applying brakes


















during touchdown and before applying reverse thrust, or anytime
















   
  
there is a considerable lift on the wings.

















2. Heavy pressure can lock the wheels.

















3. WARNING: After any full antiskid braking operation above 130,000


















lbs.(aborted takeoff, eng out/ flap landing ETC.) assure adequate


















brake/ tire cooling prior to further operation.






























4. Approximately ground cooling time is 65 minutes.

















5. Main wheels have 3 fusible plugs installed on the inside of the wheel


















assembly. When wheel temperature rises above to above 390 (F the


















plugs core melts, allowing tire to deflate at a safe rate.


Parking: 
If brake failure indicated, or used excessively, or hot, request the fire department crash crew to inspect 






the tire and brakes as a fire is possible.

1. All other personnel stay clear 300 ft.

















2. If conditions require to be close to the tire/ wheel assembly approach

















    from the fore or aft only.

















3. Peak temperatures occur in the brake assembly in approximately

















    1-5 minutes and in the tire and wheel assembly 20-30 minutes after


















a  maximum braking.

















4. If hot brakes are suspected or known one side set the opposite 


















brake, chock the nose gear and proceed with the ground

















    evacuation. If both brakes are hot chock the nose gear only, and 

















    proceed with the ground evacuation.
















   5. Do not taxi or tow for at least 15 minutes after overheated brakes.
















  6. Record in the AFTO forms 781 if hot brakes are known / suspected.

Digital flight recorder (DFDR)








The DFDR unit located overhead at FS 891, WL 270  (tail section) records data from a flight data acquisition unit in the cargo compartment FS 330 (hog trough). The recorder has a  tape capacity is 25 hours of airplane systems and flight data.

The unit receives signals from the following systems:





ENGINES: 



PROPELLER:


   HYDRAULIC:





COMMUNICATION:




Tachometers
  

Synchrophaser


   Low pressure warning

 
Intercommunication system





Torquemeters


Low oil warning
 


   






 
      UHF # 1 & 2





Low oil warning










LANDING GEAR:


  
 VHF # 1 & 2






Condition levers

FLIGHT CONTROLS:


Landing gear position


   HF # 1 & 2





Throttles 




Flap position










Fire warning



Elevator position


MANEUVER LOAD DATA:

FLIGHT DATA:








Nacelle overheat

Rudder  position


Three axis accelerometer


Airspeed






























Altitude

To test the recorder a  guarded switch (same switch as the CVR test switch) above the nav table is used to bypass the external  power relay  which allows the DFDR to be tested as the CVR is being tested. When internal aircraft  power is applied to the DFDR system, the recorder starts operating.  A  monitor light comes on if the recorder stops recording.

Power source 115  V. ESS AC &  28 V. Main DC for the monitor light.

Cockpit voice recorder (CVR)








The CVR is a continuous operating magnetic tape device that receives
signals from the pilots, copilots, engineer, and cockpit area microphone. The cockpit area microphone located above the pilot's head is dedicated to the fourth channel of the voice recorder. The tape is capable of recording for 30 minutes, recording beyond 30 minutes are erased. The recorder is equipped with an underwater located beacon assembly that is battery powered, water sensitive activated, and radiates a  pulsed signal into the surrounding water. A test switch (button) controls a circuit within the recorder. When pressed a 600 HZ tone is applied to the four channels which can be checked with a headset plugged into the headset test jack to test the aural indication and to test the meter for a visual go-no-go indication. To test the recorder a  guarded switch above the nav table is used to bypass the external  power relay  that allows the CVR to start operating when the external power is disconnected. 

Power source 115  V. ESS AC.

(See1C-130E(H) –1 section 2 on test operation of CVR)(page 2-22/23)



e. Section VII limitations

LIMITATIONS - 1                                                                                                                 

PWR  SECTION OIL PRESSURE
Max (start & warm up)




100 psig

Maximum allowable


  


60 psig

Normal




 



50 ( 60 psig

Minimum (LSGI)



 


50 psig (Normal at 100% RPM) 

Minimum allowable 





Below 50 psig if normal at 100% RPM( See note, section V)

Allowable fluctuation


 

( 10 psig from mean



GEAR BOX OIL PRESSURE

Max (start & warm up)




 Above 250 psig 

Maximum allowable





 250 psig

Normal








 150 ( 250 psig

Minimum (LSGI)



 


 50 psig (Normal at 100% RPM)

Minimum allowable





 130 mission accomplishment ( See note, section V)

Allowable fluctuation


 

( 20 psig from mean

OIL QUANTITY

Maximum








12 Gallons

Normal








4 ( 12 Gallons

Minimum








4 Gallons

OIL TEMPERATURE

Maximum ground (30 min)



85( (100( C

Maximum flight    ( 5 min)



85( (100( C

Normal








60( (  85( C

Minimum 








40( C

Minimum (for start)

            

 (40( C  MIL-L- 23699

Minimum (feather check)



20( C 

ENGINE TORQUE

Oil temperature below 0( C.



Minimum

Oil temperature below 0(



( 40( C.

4500 in-lbs

Maximum allowable





19,600 in-lbs

Maximum continuous




18,000 in-lbs

NTS action 







(1260 ( 600 in-lbs

Propeller reversing check



1000 in-lbs


Minimum (for runup) 




8000 in-lbs

Maximum (10 kt wind  @ 30()


7000 in-lbs

Torque comparison check



200 in-lbs increase

LIMITATIONS - 2

STARTING TIT

Maximum (for enrichment)



100( C

Maximum (normal start)




200( C

Abnormal torching





Inspect

Normal starting TIT





750((830( C

Max during start






830( C

720( C or below






Stop start, Maintenance action prior to flt.

720( – 750( C







Record 781,Temp controlling check

830(( 850( C







Record in 781

850(( 965( C 






Stop / start, record in 781

Exceeds 965( C






Stop / start, inspect

Exceeds 977( C (5 sec)




Inspect before flight

Exceeds 1070( C (momentary)


Inspect before flight

ENGINE TIT

Takeoff maximum (5 min)



961( – 977( C

Military (30 min)






977( C

Climb









932( C

Maximum continuous




932( C

Crossover








740( – 780( C

Normal limiting






977( C

ENGINE RPM %

Maximum for lightoff




35%

Maximum for oil pressure



35%

Low speed ground idle




69% – 75.5%

Normal ground idle





94% – 102%

Maximum reverse





96% – 106%

Flight idle








92.5% – 100.5%

Normal








98% ( 102%

Starter disengagement




60%

Allowable flux






( .5%

AC ELECTRICAL
Frequency range






380 ( 420 cps

Minimum voltage





110 volts

Maximum voltage





125 volts

Maximum AC load


1.05%
 


LIMITATIONS - 3

DC ELECTRICAL

Maximum voltage





30 volts

Minimum








25 volts

Maximum DC load





1.03%

Battery voltage (normal)




24 volts, 36/31 amps

Battery voltage (minimum)



21 volts





Battery voltage (SCNS)




21 volts

PROPELLER DE–ICING

Minimum load






65 amperes

Maximum load






90 amperes

Timing cycle







15 sec. on, 45 sec. off

Maximum ground use




Two cycles

BLEED AIR SYSTEM
GTC pressure output





35 psi minimum

GTC bleed air check





30 – 15 psi NLT 8.5 sec.

Engine bleed air check




65 – 35 psi NLT 10 sec.

PRESSURIZATION

Maximum allowable





15.8 in. HG

Aux vent valve open





.28 psid or .6 in. HG

Safety valve open





– .76 to 15.9 in. HG

Windshield crack 1– pane



10 in. HG



Windshield crack 2– pane



10 in. HG



Cargo portal crack 1– pane



10 in. HG



Cargo portal crack 2– pane



Zero pressure

LEADING EDGE ANTI–ICING
Maximum ground use




30 sec. (maintenance only use)

Inoperative range






Below 75( F

Normal range







75( – 200( F

Overheat range






Approximately 200( F

Radome ground use





Do not operate

WINDSHIELD ANTI–ICING 
Maximum OAT ground check


+ 27( C

Cold  start use






– 43( C

Cold start cycle






5 sec. on, 10 sec. Off (Switches in normal)

LIMITATIONS - 4

AUXILIARY HYD PRESSURE
Maximum allowable





3500 psi

Normal








2900 – 3300 psi

EMERGENCY BRAKE PRESSURE

Max allowable






3500 psi

Normal








2900 – 3300 psi

1 brake application remains



2900 psi

NORMAL BRAKE PRESSURE

Max allowable






3500 psi

Normal








2900 – 3200 psi

2 brake application remains



2900 – 3200 psi

1 brake application remains



2250 psi

UTILITY / BOOSTER HYD PRESSURE

Max allowable






3500 psi

Normal 








2900 – 3200 psi

RPM for indication





On speed

RPM for normal pressure



On speed + 30 seconds

LSGI









2550 psi

RUDDER BOOST PRESSURE

0 – 15 % flaps (maximum)



1600 psi


15 – 100% flaps (maximum)


3500 psi

0 – 15 % flaps (normal)




1100 – 1400 psi


15 – 100% flaps (normal)



2900 – 3200 psi

0 – 15 % flaps (caution)




1400 – 1600 psi

HYD ACCUMULATOR PRELOAD
Utility / Booster system




1500 ( 100 psi

Auxiliary system






300 psi

Normal brakes






1500 ( 100 psi

Emergency brakes





1000 ( 100 psi

OXYGEN SYSTEM
Full service







25 liters

No-flow pressure






270 – 455 psi

Continuous use






270 – 340 psi

Regulators cockpit





6

Regulators cargo area




4

LIMITATIONS - 5

FUEL DISTRIBUTION

Symmetrical tanks





1000 lbs. maximum

Wing – to – wing






1500 lbs. maximum

Outboard – to – inboard




500 – 1000 more outboard

External tanks






1000 lbs.

Aux tank diff







No restrictions

FUEL SYSTEM
Aux/ Ext tank pump pressure


28 – 40 psi

Main tank pump pressure



15 – 24 psi

Low – pressure light





8.5 psi

Tank – empty light





23 psi

AIRSPEEDS

Thunderstorm penetration



Stall +65 kts (NMT 180)

Windmill taxi start





100 knots, 4000 ( remaining

10% flaps








220 knots

50% flaps








180 knots

100 % flaps







145 knots

Ramp and door open





150 knots

Cargo door open






185 knots

Air deflectors doors open



150 knots

Recommended for airstart



180 knots or less

Airstart, without NTS




130 knots below 5000(
Landing gear / lights





165 knots

Windshield wipers





180 knots

Bailout, crew door





150 knots

Maximum bank angle




60(
Maximum bank angle with flaps 

45(
TAXI OPERATIONS
Crosswind taxi (normal)




30 knots of 90( wind

Crosswind taxi (maximum)



60 knots of 90( wind

Turn limit 155,000 or above 20 kts

20(
Inboard prop clearance




5 ft., 9 in. 

Outboard prop clearance




6 ft., 5 in. 

Taxi speed







Brisk walk

Gross weight, taxi (max)




155,000 lbs.

Tire rotation speed (nose)



139 knots

Tire rotation speed (main)



174 knots

LIMITATIONS - 6

ENGINE GROUND OPS

LSGI range







9( – 30( throttle

LSGI downshift TIT (max)



850( C

MAXIMUM WEIGHTS
Maximum Taxi






155,000 lbs.

Maximum Takeoff





155,000 lbs.

EWP Takeoff







175,000 lbs.

Recommended Landing




155,000 lbs.

EWP Landing







175,000 lbs.

Normal Landing






130,000 lbs.

C.G. limits (normal)





15% – 30%

MISCELLANEOUS

GTC starter limit






1 min on, 4 min off

Airstart light-off RPM




30% normal / 40% must

Crew door jettison





3.1 in. HG

ELECTRICAL SYSTEM

A/C generator capacity




40 KVA

ATM generator capacity




20 KVA (30 KVA  w/fan)

Generator rating






115  VAC, 3 phase, 400 cps

Generators needed (4 buses)



Any two (engine)

Auxiliary AC power sources



Isolated DC bus

Pilots inverter power





Essential DC bus

DC power sources





Battery, 4 TR units

RH AC bus power





# 4 engine generator

LH AC bus power





# 1 engine generator

Main AC bus power





# 3 engine generator

Ess AC bus power





#2 engine / ATM generator

Battery bus items






AC external power












Alarm bell












DC voltmeter












Emer exit light extinguish

Emer depressurization












ELT reset












Fire extinguisher system












Isolated DC  bus - on batt













Jump lights












SKE battery

LIMITATIONS - 7

AIRCRAFT GENERAL

Wing span






132 ft., 7 in.

Length of aircraft





99 ft., 6 in.

Height of aircraft





38 ft., 6 in.

Stabilizer span





52 ft., 3 in.

Cargo compartment




41( L X 9( H X  10( W

CARGO EQUIPMENT

Tiedown  ratings (wall)



5000 lbs.

Tiedown  ratings (floor)



10,000 lbs.

Tiedown  ratings (capped)


25,000 lbs.

Ground troops 





92

Paratroopers






64 + equipment

Litters








74 + 2 attendants

EMERGENCY EQUIPMENT
Fire extinguishers




4 Halon hand-held

First aid kits 






23 total ( 2 in cockpit)

Hand axes







2 (minimum)

Life rafts







4 ( 20 person)

Crew seat inertial reel



2-3  G’s

Smoke mask/oxygen bottles 

4 with A-21 regulators

Passenger oxygen kits (POK)

3 (minimum)

Emergency escape breathing device (EEBD) 5 


Escape rope






3 (1 per escape hatch)

Emergency exit lights



7 (1 per exit)

Life preserver unit (LPU)


1 per crew member)


1

