Instructor Prep Course

POWER PLANT   (502)
3 sections - Compressor, Combustor, Turbine

Compressor

  Single entry, 14 Stage, axial flow

  Pressure ratio 9.5 to 1

  Diffuser - after 14 stage


Directs air to combustor


Supplies air to bleed air system from 14th stage


Supplies air to Speed Sensitive Valve

  Bleed valves- 5th and 10th stage.  Close at 94%.

Combustor

  Through-flow, Can-annular

  6 liners (chambers) - Divided into 3 sections


1.  Primary (mixer) - Mixes fuel and air


2.  Secondary (dilution) - Controls flame and cools gases


3.  Transition (tapered reducer) - Decreases pressure/increases velocity

  2 ignitor plugs (plus 4 dummy plugs used to hold the combustion liners in place)

  Peak combustion temp:  SYMBOL 187 \f "Symbol" 3,400SYMBOL 176 \f "Symbol" F  (most of the compressed air is used for cooling)

  Drain valves-
Closed by differential air pressure during engine start (( 1-4 psi)



Opened by spring tension (when pressure drops below 8 to 10 psi)



Located at bottom of outer casing

Turbine

  7 Tangential Struts allow heat expansion - rear bearing turns slightly as struts expand

  Turbine thermocouples: 18 dual-element

  Turbine Coupling Shaft: Connects turbine to compressor rotor.  Power is extracted and


transmitted to power driven accessories, the reduction assembly, the gear train, and the


prop.

Engine stages:
Compressor- 14 stages / Turbine- 4 stages

Engine Mounted Accessories (SSOOFF):
 Speed Sensitive Control
(electrical)






 Speed Sensitive Valve

(mechanical)






 Oil Pump (engine)

(power section & filter)






 Oil Pump (engine)

(scavenge)






 Fuel Pump






 Fuel Control

Torquemeter shaft:
Outer- reference shaft to torsional deflection of inner shaft




Inner- transmits power from engine to gearbox




2 magnetic pickups show deflection for Torque Indicating System




Roller bearing at shaft midpoint prevents shaft whip and vibration




2 Tie struts maintain rigidity and alignment between gearbox and engine

Powerplant to Prop:
2 stage, step-down gear train with a 13.54 to 1 ratio


Primary stage (Spur Gear Train)

( 3.125 to 1 step down


Secondary stage (Sun & 5 Planet Gears)
( 4.33 to 1 step down

Reduction Gear Assembly:

Reduction Gear Train

Prop Brake





NTS System


Safety Coupling





Reduction Gear Accessories

Engine Safety Features - Prevents the engine from turning backwards


1.  Negative Torque System


2.  Prop Brake


3.  Safety Coupling

Reduction Gear Accessories (GHOST):
Generator


Hydraulic Pump


Oil Pump (prop)


Starter


Tach Generator

Fuel/Heat Strainer:
Can raise fuel temp from -70SYMBOL 176 \f "Symbol"F inlet temp to at least +34SYMBOL 176 \f "Symbol"F outlet temp.


Oil bypass- When fuel temp SYMBOL 179 \f "Symbol" 70SYMBOL 176 \f "Symbol"F (Thermostat controlled)


Designed to prevent fuel icing.


Strainer has 200 mesh screen with 6psid bypass valve

Low pressure switch - closes when fuel entering centrifugal pump drops below 8.5psi

Thermal relief valve:  50 psi (opens when fuel control shutoff valve is closed)


Prevents excess fuel pressure buildup due to thermal expansion

Centrifugal Boost Pump:  30 psi output


Ensures positive pressure to gear driven pumps

Secondary Fuel Pump (Gear type):  Capacity- 10.4 gpm

Secondary Fuel Pump Warning Switch:
Illuminates when secondary fuel pump pressure increases from 140 to 160 psi.  Turns on flight station warning light.

Primary Fuel Pump (Gear type):  Capacity- 11.6 gpm  (10% greater than Secondary Pump)

Fuel Pump Paralleling Valve:
Solenoid operated





Energized closed at 16% - De-energized at 65%

Fuel Enrichment:
Allows fuel to enter fuel control downstream of all metering devices


Closes when fuel manifold pressure reaches 50 psi.  


Enrichment burst lasts for 2 to 3 sec.


Electrical power removed at 65% rpm.

Fuel Control responds to (TRIP):
Throttle movement and positioning





RPM Inlet Temperature (Compressor) and Pressure (Compressor Inlet)

Temperature Datum Control (TD) System:

.


Designed to compensate for:
Component variations






Atmospheric variables






Fuel density


Temp Limiting Range:
0SYMBOL 176 \f "Symbol"-65SYMBOL 176 \f "Symbol" throttle travel.  The TD system control only acts when the limiting  





temperature is exceeded.


Temp Controlling Range:
65SYMBOL 176 \f "Symbol"-90SYMBOL 176 \f "Symbol" throttle travel.  The TD valve acts to control turbine



inlet temperature to a prescribed schedule corresponding to



throttle position.

Fuel Nozzles:
6 dual-tip



Inner (primary)- receives fuel all of the time



Outer- @ 67 psi, nozzle metering valve opens, allowing fuel to flow from both tips

Starting Control System (Power- Essential DC Bus):


1.  Accel. to 16% rpm-
Fuel shutoff valve in the engine fuel control is opened, the Ignition



(PIED)

relay is energized completing circuits to the ignition exciter, engine 





fuel pump paralleling valve closes, the fuel enrichment valve opens, 





and the manifold drip valve closes.


2.  Accel. to 65% rpm-
Ignition system de-energized, fuel pump paralleling valve opened,


 
(de-PIED)
manifold drip valve de-energized (but remains closed)


3.  Accel. to 94% rpm-
Electronic temp datum control switches from start limiting (830SYMBOL 176 \f "Symbol" C)





to normal limiting (TD take reduced from 50% to 20%), 5th and





10th stage bleed valves close due to air from the 14th state (Speed





Sensitive Valve).

Condition Lever- FEATHER


1.
The fuel shutoff valve on the engine Fuel Control is closed mechanically and



electrically.


2.
The propeller receives a feather signal mechanically and electrically energizes the 



feather solenoid.


3.
The propeller aux motor is turned on.

Propeller feathering (2 grounds):
 1. 86SYMBOL 176 \f "Symbol" switch      

 2. Pressure cutout switch (600-800 psi)

     Aux Feather Pump Motor- Essential AC

Fire Handle- PULLED


1.  The fuel shutoff valve (eng. fuel control) closes


2.  The engine oil shutoff valve closes


3.  The firewall fuel shutoff valve closes


4.  The firewall hydraulic shutoff valve closes


5.  The engine bleed air shuts off


6.  The engine starting control circuits are de-energized


7.  The propeller receives a feather signal and electrically energizes the feather solenoid


8.  Fire Extinguisher System control valves position


9.  Extinguishing Agent Discharge switch arms

High TIT


-If an overtemperature occurs, first retard the affected throttle toward FLIGHT/GROUND 


 IDLE and place the TD Switch to NULL (TD system goes to a 20% bypass state).  If this


 does not correct the high TIT, proceed with the ENGINE SHUTDOWN PROCEDURE.


NOTE: High TIT is usually caused by the TD Valve putting too much fuel into the engine.

Secondary Fuel Pressure Light (In Flight)

-Pull Ignition Control circuit breaker, if the light does not go out (failure of primary pump instead of 65% switch): Consider ENGINE SHUTDOWN PROCEDURE.


-On during climbout while on crossfeed:  If it goes out when you go back to tank-to-engine 


 
and remains off when you level off and go back to crossfeed, no problem exists.  It is a  


 
secondary fuel pump pressure switch which is set too low.

Speed Sensitive Control Failure (Sheared Shaft)


-Momentary illumination of Secondary Fuel Pump Pressure light


-Fuel correction light ON above 65SYMBOL 176 \f "Symbol" throttle travel


-TIT limited to 830SYMBOL 176 \f "Symbol"C  (Start Limiting)


-ProcedureSYMBOL 222 \f "Symbol"
1)  TD valve switch- NULL  (830( TIT can now be exceeded)




2)  Pull Ignition Control circuit breaker (prevents the ignition relay from




     turning on during momentary re-engagement of the sheared shaft).




NOTE:
The LOCKED position can not be used because it will energize the 





TD amplifier and return the engine to Start Limiting.

FUEL SYSTEM   (504)
The main and external tanks can be filled "over the wing" without using SPR.  The Aux tanks can only be filled using SPR, or by tank to tank transfer when on the ground.

Thermal switch in Boost Pump:  opens when any phase reaches 375SYMBOL 176 \f "Symbol"F  (can't be reset in the air)

Tank shutoff valves cut off fuel so that a 3% expansion space remains in each tank.

Outboard main tanks have baffles which allow only inboard fuel flow.  They restrict surge pressure in flight and assist in maintaining lateral balance during banking maneuvers.

The offload valve must be opened BEFORE fuel will flow from the SPR adapter to the fuel tank.

After SPR refueling, the drain pump will pump fuel from the SPR manifold into the #3 tank.

Crossfeed Primer Valve:
Valve opens both the crossfeed separation valve and the crossfeed primer


valve clearing the fuel from the crossfeed manifold and placing in into


the #2 main tank.

Crossfeed valves are 28 volt Ess DC sliding gate valves which are located in their respective dry bays.

Aux Tank


-Consists of 3 interconnected bladders (the bladders are not self-sealing)


-The aux fuel boost pump also serves as a dump pump.  Fuel will not gravity feed from the 


  aux tank if the pump fails (use this fuel first for long flights).

Total Fuel Indicator-
Automatically subtracts the amount of fuel in a tank that has an inoperative


tank gage.  Will only display the amount of fuel contained in tanks with


operating gages.  The indicator is de-energized if the master refueling switch


on the SPR control panel is in any other position other than off.

Boost Pump Output:
Main Tank 
(15-24 psi
(low pressure light at 8.5 psi)




Aux/Ext 
(28-40 psi
(tank empty light at 23 psi)

Fuel System Power Sources:


-All fuel boost pumps are powered by 3 phase, 115/200 volt, 400 cycle AC motors


Pump
Power Source
CB Location
(main)
1
Left AC
Pilot Upper


2
Ess AC
Pilot Side


3
Main AC
CoPilot Upper


4
Right AC
Pilot Upper

(aux)
Left
Main AC
CoPilot Upper


Right
Main AC
CoPilot Upper

(ext)
Left Fore
 Left AC
 Pilot Upper


Left Aft
 Main AC
 CoPilot Upper


Right Fore
 Right AC
 Pilot Upper


Right Aft
 Main AC
 CoPilot Upper

Valves:
Engine
Ess DC
CoPilot Side


APU
Isol DC
Pilot Side


SPR
Main DC
CoPilot Lower

Warn:
Low Pressure
Ess DC
CoPilot Side

Lights
Tank Empty
Ess DC
CoPilot Side

Takeoff- Tank to Engine on all engines.

Approach & Landing- Main tank boost pumps should be ON and the Crossfeed Separation Valve should be CLOSED.

       CAUTION:
When operating main tank crossfeed valves, observe fluctuation of fuel pressure for 



indication that the valve has opened.  When operating an engine on crossfeed from 



any tank that fuel has not previously been used, monitor TIT, torque, and fuel flow



approximately for 1 minute.

A normal pressure reading indicates satisfactory operation of the boost pump.

Boost Pump Failure:


1.  Place boost pump switch to OFF


2.  Pull boost pump circuit breakers


3.  Configure fuel control panel for alternate fuel supply

External Tank Boost Pump failure-  1st try other pump (see if light goes out)

NOTE:
If the pump, or any fuel boost pump, has lower than normal output, but is sufficient to supply the engines, its use may be continued.

Fuel Leak:


1.
If the leak is close to an engine, the engine may have to be shut down to reduce the risk of fire.


2.
A leaking tank may require fuel to be dumped.


3.
Do Not use reverse thrust when landing with a fuel leak- it could suck raw fuel into the



engine and cause fire in the engine nacelle.


4.
Land at the nearest airfield with enough runway to allow landing without the use of reverse thrust.


5.
Declare an Emergency to ensure that necessary emergency equipment is standing by.

Fuel Quantity Indicator Failure:  Pull circuit breaker immediately!

Fuel Dumping-
When dumping from an aux or external tank, the tank crossfeed valves will close and the respective dump valves will open (go tank-to-engine FIRST prior to dumping)



- After dumping, 7,800 lbs of fuel will be remaining 




Outboard Tanks ( 2,100 lbs each




Inboard Tanks   ( 1,800 lbs each 




Aux/Ext Tanks  ( Negligible   


NOTE:
To dump from a tank with an inoperative fuel quantity indicator, place the fuel



dump switch for that tank to dump FIRST.  Confirm that fuel is dumping, then



continue with dumping procedures for the other tanks.

Dump Mast Shutoff Valves-
They are wired through the Touchdown Switch and are closed on the


ground (28v Ess DC Butterfly Valves).

Primary Fuel Management:  Consider main tanks to be full when:
Outboard tank = 7,500 lbs









Inboard tank   = 6,900 lbs


Rule of Thumb:  Use Primary Fuel Management for cargo weights more than 10,000 lbs.


Use of Av-Gas:  One time flight & no more than 50 hrs use on that engine.
OIL SYSTEM   (506)
Dry Sump Oil System- No oil is stored in the bottom of either the engine or gearbox

Oil Type:    MIL-L-23699    (Emergency: MIL-L-7808 SYMBOL 222 \f "Symbol" amount should not exceed ½ tank capacity)

Oil Function:  Cooling, Lubricating, Fuel Anti-Icing (heating)

Oil Capacity:
Tank- 19.5 gal



Oil- 12 gal    (Air Expansion- 7.5 gal)



Warning Light- 4 gal  (28v Ess DC)

Oil Pressurization:  3.5 psi  (prevents foaming as aircraft climbs)

Oil Shutoff Circuit-
Each valve control circuit interacts with the corresponding engine starting


circuit.  The engine can be started only when the Fire Handle is pushed in


and the Oil Shutoff circuit has been closed.  (28v Ess DC)

Fuel Heat/Strainer-
It directs the oil supply around the fuel heater and is fully open when the fuel 


reaches SYMBOL 187 \f "Symbol" 75SYMBOL 176 \f "Symbol"F.  (NOTE: oil is bypassed, not fuel)

Gearbox Oil lubricates the following:
1.  Pinion input gear






2.  Prop shaft bearing






3.  Sun/planetary gears

Oil Cooler Bypass:     Starts Bypassing @ temp SYMBOL 187 \f "Symbol" 57SYMBOL 176 \f "Symbol"C          Full Bypass @ temp SYMBOL 187 \f "Symbol" 75SYMBOL 176 \f "Symbol"C

Oil Cooler Flap-
If full open and the oil temperature is still too high, try closing it slightly to see if


the adjusted air flow aids in cooling.

Oil Temp. Control Thermostat-
Designed to keep oil temp at SYMBOL 187 \f "Symbol" 80SYMBOL 176 \f "Symbol"C in the oil tank by controlling


the position of the oil cooler flap.  Located in the oil return line.

Oil Overtemp:
Over 100SYMBOL 176 \f "Symbol" C SYMBOL 222 \f "Symbol" Oil change



Over 200SYMBOL 176 \f "Symbol" C SYMBOL 222 \f "Symbol" Engine change

Oil Loss Rate-
The rate loss limit is .35 gal/hr.  An excessive oil leak should be noted in the 



Form 781.

Low Oil Quantity-
Continue to use the engine with the low oil quantity as long as the engine 


instruments indicate normal operations.  

Loss Of Oil Pressure:     1st SYMBOL 222 \f "Symbol" ENGINE SHUTDOWN PROCEDURE      2nd SYMBOL 222 \f "Symbol" Analyze malfunction

CAUTION:
If pressure loss was caused by a negative g condition and gearbox and engine oil pressures do not return to normal within 10 sec. after returning to a positive g condition, shut down the engine in accordance with the ENGINE SHUTDOWN PROCEDURE.  After the propeller stops rotating, an airstart may be attempted according to the AIR START PROCEDURE.

Oil Leak-
If the leak causes heavy smoke from the tailpipe, the engine should be closely monitored.  If a fire develops, the engine should be shut down.  If the engine is not shut down in flight (no fire),  it should be shutdown before landing.  This should prevent oilcombustion after landing.

An engine can be shut down for a gradual oil leak and then restarted prior to landing or as needed.

PROPELLER SYSTEM   (508)
Throttle Ranges:


Max Reverse (0SYMBOL 176 \f "Symbol" travel)-
Max reverse thrust with engine power SYMBOL 187 \f "Symbol" 60% at 100 KIAS or 30% static


Ground Idle (SYMBOL 187 \f "Symbol" 18SYMBOL 176 \f "Symbol" travel)-  Ground starting position, blades set for minimum thrust


Flight Idle (34SYMBOL 176 \f "Symbol" travel)-
Transition point between throttle control of pitch blades and prop governing 


Takeoff (90SYMBOL 176 \f "Symbol" travel)-  Max thrust

Propeller sections:


Spinner Assembly-
Streamlines airflow and allows cooling air to flow across propeller components


Dome Assembly- Contains the pitch changing mechanism and low pitch stop assembly.


Barrel Assembly-
Mounts the propeller to the engine, holds the blades, and houses the pitch lock regulator.


Control Assembly- Contains the pump assembly and valve housing.


Synchrophaser- Controls relative propeller speeds and phasing.

Dome Prop Fluid:
Decrease Blade Angle- Rear side of the piston




Increase Blade Angle- Front side of the piston

Prop Anti-Ice/De-Icing  (Anti-Ice: continuous /De-Ice: timed on and off (15 sec/min)  Rt. Hand AC)


-Spinner front section (1st 7") & afterbody:  Anti-Ice (SYMBOL 102 \f "Symbol" A)


-Aft section of front spinner, forward section of rear spinner, spinner plateaus: De-Ice (SYMBOL 102 \f "Symbol" B)


-Aft section of rear spinner, propeller blades: De-Ice (SYMBOL 102 \f "Symbol" C)


NOTE: Deicing Timer is 28v Ess DC and is located on the aft side of FS 245

Brush Blocks:
The brush block and deicer contact ring assembly are responsible for receiving and transmitting the aircraft electrical signals to the components of the propeller that are anti-iced and deiced. 

Centrifugal Twisting Moment (CTM)-  Constantly tries to flatten the blade angle due to the blade trying to align with the relative wind during its rotation.  Because of the CTM effect, the blade angle is actually decreased by reducing the amount of hydraulic pressure on the front of the piston. 

Aerodynamic Twisting Moment- Tries to increase blade angle due to forward motion.


NOTE:  CTM is 20 times greater than aerodynamic twisting moment.

Propeller Safety Features - Controls blade angle


1.  Low Pitch Stop


2.  Pitchlock 


3.  Prop Feathering

Low Pitch Stop-
Keep blade angle from dropping below 23SYMBOL 176 \f "Symbol".  The normal hydraulic pressure available for 

decreasing the blade angle during flight operations is SYMBOL 187 \f "Symbol" 100 psi SYMBOL 222 \f "Symbol" too low to unseat the servo valve.  When the throttle is moved into the ground range, the control assembly provides a pressure of 240 to 280 psi which will unseat the servo valve and retract the low pitch stop.

Propeller Brake-
Gearbox oil pressure above 23% rpm will hold it disengaged.  Below 23% rpm, braking surfaces are brought into contact.  The brake also engages to stop reverse rotation of the propeller.  When the prop is feathered, it will have a blade angle of  92.5SYMBOL 176 \f "Symbol" and will result in the prop spinning counter-clockwise which will lock the prop.  Unlocking the prop is accomplished by the aux feather motor (or the starter if the aux feather motor does not release the prop brake).

Feather Latches-
These latches lock the propeller in the feather position (92.5( blade angle) after feathering.  The latches will be overcome by hydraulic pressure when the propeller is unfeathered.  

Safety Coupling-
Decouples the power section from the reduction gearbox if negative torque exceeds SYMBOL 187 \f "Symbol" -6,000 in lbs.  
Do not operate an engine when it decouples.

Pitchlock Assembly-
Prevents CTM from decreasing blade angle in the case of an overspeed or loss of hydraulic 
pressure.  The pitchlock assembly will allow an increase in blade angle to allow prop feathering.

Pitchlock Range:
25-55SYMBOL 176 \f "Symbol" blade angle


Above 55SYMBOL 176 \f "Symbol"- allows unfeathering


Below 25SYMBOL 176 \f "Symbol"- allows ops in ground range


Pitchlock Regulator-
dumps hyd. fluid at 103.0% rpm


(Fuel control takes fuel at 103.5% rpm)

Control Assembly- 2 parts  (pump assembly and valve housing)


Prop Oil- 26 qts total  (6.5 qts in the pressurized sump)


Main Scavenge Pump-
Pumps oil from atmospheric sump to the pressurized sump at 





20 qts/min.  This keeps the pressurized sump at 6.5 qts.

Pump Assembly- 5 pumps


Pressurized:
Main Pump- 20 qts/min
Un-pressurized:
Main Scavenge Pump


Sump
Stand-by Pump- 40 qts/min
Sump
Aux Scavenge Pump



Aux Pump

Propeller Hydraulic Fluid Flow:


1.  Feather Valve


2.  High Pressure Relief Valve (opens at 1300 psi)


3.  Feather Solenoid (electrical feathering)


4.  Feather Actuating Valve (mechanical feathering and NTS operations)

On Speed Condition: 
SYMBOL 187 \f "Symbol" 5 qts of fluid supplied through the pilot valve assembly to the high pitch line.  




Compensates for CTM and internal leakage.

Overspeed Condition: 
Flyweights position the pilot valve assembly to meter more fluid pressure




to the high pitch line (pilot valve moves towards the speeder spring).

Underspeed Condition:
The speeder spring moves the pilot valve assembly to meter pressure to the low pitch line and to port the high pitch line to the pressurized sump (pilot valve moves towards the flyweights).

RPM Changes:
For rpm changes of 1% or more, the output of the standby pump is added to the



main pump (standby check valve opens at 12-15 psi)

Alpha Shaft-
Throttle and Condition Lever control it through the engine coordinator.  Allows NTS


plunger to move the feather valve in flight.  Cammed out in the ground range.

Beta Shaft-
Controlled by position of the #1 prop blade.  It indicates the actual blade angle on a


protractor in the gearbox and provides the follow up necessary for propeller control in


the ground range.

Alpha Shaft Components:


Manual Feather Cam-
Positions the manual feather linkage to allow NTS operation in the 





flight range and not in the ground range.  When the condition lever 





is placed in the FEATHER position, the manual feather cam opens





the feather actuating valve and pulls the feather valve into the 





feather position.


Speed Set Cam-
In ground range, increases tension on speeder spring to prevent flyweights from 

overcoming it until prop reaches overspeed of 110-113% rpm.  Now the pilot  valve, blade angle, and engine rpm are controlled by throttle position.


Beta Set Cam-
Positions the pilot valve in the ground range.  The prop is now a controllable pitch 




propeller in the ground range.


Back-Up Valve Cam-
Allows additional pressure to the low pitch lines between 0-28SYMBOL 176 \f "Symbol" throttle travel to allow retraction of the low pitch stop.  This higher pressure also provides a more rapid response while in the ground range.


Anticipation Potentiometer- Allows the propeller to respond directly to throttle movement.

Beta Shaft Components:

Beta Follow-Up Cam-
Re-centers pilot valve in the ground range after movement of the beta set cam on 
the Alpha Shaft.

Back-Up Valve Cam-
Allows higher pressure when blade angle is greater than 35SYMBOL 176 \f "Symbol" for decreasing blade pitch when blade angle is high.  Also for retracting feather latches when moving the prop out of feather.


86SYMBOL 176 \f "Symbol" Switch Cam-
It opens a back-up ground for the propeller electrical feather circuit when blade angle is greater than 86SYMBOL 176 \f "Symbol".  This prevents initial pressure surges when feathering from activating the Pressure Cutout Switch (600-800 psi).

Propeller Feather position:  92.5SYMBOL 176 \f "Symbol" blade angle

Pressure Cutout Switch:  600-800 psi switch at the valve housing (valve housing pressure)

Feather Relay-
The Feather Relay remains energized as long as the Condition Lever is in 



FEATHER.  This keeps the feather cycle from re-initiating when the pressure in the 

valve housing drops and Pressure Cutout Switch closes again (pressure drops below 


600-800 psi) (28v Ess DC).

NTS System-
The NTS plunger moves the Feather Actuating Valve that shifts fluid to move the



Feather Valve.  Actuates at SYMBOL 187 \f "Symbol" -1,260 (SYMBOL 177 \f "Symbol"600) in lbs of torque.

Synchrophaser functions:
1. Throttle Anticipation (anticipation potentiometer)





2. Speed Stabilization (tach. generator)



 

3. Synchrophasing


-It makes corrections to the blade angle by signaling the speed bias motor to adjust the


 speeder spring tension through a gear (clutch, brake, and speed rack) assembly.  The


 throttle anticipation circuit allows the propeller to respond directly to throttle


 movement.  The tach. generator provides an actual rpm signal for the speed bias motor to


 use (more precise speed control reference).


-Speed stabilization is accomplished by converting signals form each Tach generator to DC


 voltage and charge a capacitor.  As RPM varies, the fluctuation in capacitor charge is


 sensed by the synchrophaser amplifier, corrected to a useable signal, and sent to the


 speed bias motor, which adjusts speeder spring tension.  The speeder spring then


 repositions the pilot valve to correct blade angle and RPM.


-The synchrophaser can adjust propeller speeds in relation to a master RPM and #1 blade


 position for all slave propellers.  This is done by pulse generators that supply signals that


 correspond to the position of the #1 blade on each prop.  The master trim box


 potentiometers use these signals to adjust blade position in order to reduce noise and


 vibration.

Re-Indexing (on ground)- All throttles above 8,000 in lbs.  This will ensure that all propellers are in 


the flight range being governed by speeder springs and fly weights.

Re-Synching Switch- When the propeller Resynchrophaser Switch is held in the RESYNC position,


two circuits are completed in each slave propeller.  The brake and clutch are powered, and


the synchrophaser receives a signal which causes it to ignore all pulse inputs.

Re-Indexing vs. Re-Synching:  The difference between re-synch and re-index is that re-synch only 
centers the speed bias motor while re-indexing centers both the motor and the lever arm.

Tach. Generator Failure (continues to supply a diminished rpm signal)- A low rpm signal will cause 
the synchrophaser to reduce the blade angle in order to increase rpm.  This lightens the load on the torque shaft and causes the indicated torque to decrease.  The synchrophaser can change the blade angle only by a small amount, but this reduced torque condition will continue until corrective action is taken.  Go Mechanical Govern to solve this problem.

Failure of Low Pitch Stop to Retract:


1.  Bad propeller seals which slow the build-up of pressure.


2.  Failure of the low pressure relief valve.


3.  Failure of the back-up valve.

Propeller Oil Leaks- With the propeller is a static condition or running, the maximum acceptable


oil leakage from the propeller control shall be 1 drop every 45 seconds (4 oz. in 24 hrs.)


((Prop leak limits are found in T.O. 1C-130B-2-11)

Prop Low Oil Light- 2 qts. low in pressurized sump.

Prop Failure To Feather- A coupled prop to the power section while windmilling produces ( 6 times


more drag than a decoupled prop.


-When slowing to 150 KTAS, if you:
Can maintain 96% RPM 
( blade angle low







Can’t maintain 96% RPM 
( blade angle high


NOTE:
A low or flat blade angle at airspeeds between 150 and 180 KTAS with a decoupled 



propeller and reduction gearbox may produce overspeeds as high as approximately



140 to 180% RPM.

ELECTRICAL SYSTEM I   (510)
External AC Ready Light-
You have DC power control and AC power is in the correct phase


rotation.

External AC Power Switch-
It will remain in the AC EXT PWR position until one of the following 

   “Rattlesnake Switch”
conditions occur:





1. An operating engine driven generator is place on line





2. The ATM/APU Gen. Control Switch is placed to the ON position





3. External AC power is removed from the aircraft

Frequency Sensing Relay-  Output frequency drops below SYMBOL 187 \f "Symbol" 368 cycles per second.

Getting Power at Start-up With External Power:


1.  DC Power Switch- BATTERY  
SYMBOL 222 \f "Symbol"  all bus off lights- ON


2.  DC Bus Tie Switch- TIED

SYMBOL 222 \f "Symbol"  DC bus off lights- OUT


3.  External Power- Ext. AC/DC
SYMBOL 222 \f "Symbol"  all lights- OUT


     (check Ext. volts & freq. 1st)

Bus Transfer Rules:


1.  Wing-Wing


2.  Symmetrical-Symmetrical


3.  1 Gen- Essential & Main


4.  APU- Essential only

Differential Current Relay-  A current differential of  SYMBOL 187 \f "Symbol" 30 amps on any one phase of the generator 
will energize the differential current relay.  This completes a circuit to the generator 
control relay and removes excitation from the generator.

Field Trip- Completes a DC circuit which energizes a relay, opening the generator exciter field, 


reducing the generator output to zero.

Reset- Completes the circuit through the generator control relay to the generator exciter field.


This excites the generator field in the event residual voltage is insufficient for excitation.

Co-Pilot's AC Instrument Bus:
115v/400 Hz  3SYMBOL 102 \f "Symbol"   (Note: No automatic changeover)





Powers the pilot’s and copilots ADI’s

AC Instrument & Engine Fuel Control Bus:  115v/400 Hz  1SYMBOL 102 \f "Symbol"

-DC back-up:  1,500 v-a, 115v AC inverter from the Essential DC bus.


  (soon to be replaced by a 2,500 v-a AC inverter)


-Auto switchover SYMBOL 222 \f "Symbol" DC to AC only

ELECTRICAL SYSTEMS II   (512)
Battery-
Hot wired to the Battery Bus


Min. volts for use: 21v


Min. volts to close the Battery Relay: 18v


Min. volts batter will accept charge: 12v


Normal voltage: 24 v

Ext. DC Light-  Correct polarity

Ext. DC-  Powers Main, Essential, and Isolated Buses

TR Unit:
115v/ 3SYMBOL 102 \f "Symbol" AC SYMBOL 222 \f "Symbol" 28 v DC  (rated at 200 amps)


Protected by bleeder resistors connected between the positive output terminal and 


ground.  Circuit breakers for the bleeder resistors are located near the TR units on the


electrical control and supply rack.

Reverse Current Relay:


-The APP terminal allows control of reverse current flow through the RCR.


-The reverse current coil has little effect on the differential and bias coils unless the


  voltage of the battery terminal exceeds the voltage of the generator terminal by approx.


  1 volt.  This will cause the removal of the TR from the bus.

Reverse Current Relay Ratings:


Between TR units and Buses:
200 amps


Between Main & Essential DC:
600 amps


Between Essential & Isolated DC:
300 amps

Isolated DC on Battery Light-
Illuminate when DC power switch is in the BAT or EXT. DC PWR





position.  Also indicates failure of the RCR between Essential and





Isolated buses.  Follow these steps for an RCR failure:





1.  Conserve battery power





2.  Land as soon as possible





3.  Check out Battery Bus SYMBOL 222 \f "Symbol" voltmeter should read 24 volts or less



NOTE:
The relay for the ISO DC ON BAT indicator light receives power from the




battery bus through the indicator terminal on the reverse current relay 




located between the isolated and essential DC buses.

Electrical Malfunctions:


Generator Out Light-  any phase below 70 volts


Bus Off light-  average phase below 90 volts

Generator Out Light:


1) Freq/Volt/Load normal:
Possible power indicator relay or TR failure. Leave running, a



failed TR will not allow a reset of the generator.


2) Freq/Volt normal:
Possible "K" relay malfunction


    No load

Gen. Switch-OFF (monitor Volt/Freq)


3) Freq/Volt/Load zero:
Gen. Switch- RESET, OFF



a) If freq & voltage normal- resume normal ops



b) If freq & voltage is not indicated on all three phases or voltage 



 peaks then returns to zero- Gen. Disconnect

AC Bus Off Light:


1)  Affected generator- OFF


2)  Check Frequency & VoltageSYMBOL 222 \f "Symbol"
a) Normal (and bus off light remains ON)  with no item on




that bus failed- resume normal operations.



b) Abnormal- Leave generator OFF- monitor it


3) If other generator does not pick up the load- the bus is lost

Bus Isolation/Fire:


1.
If source is found- isolate by turning off/pulling the circuit breakers, or by removing the 



electrical plugs.


2.  If unable to locate source:



a.  APU and APU Generator- ON



b.  All Generator switches- OFF 



     (You now have Ess. AC, ESS. DC, Isol. DC and Battery only)


     If fire persists:



c.  Co-Pilot's inverter- DC Bus



d.  Oil Cooler Flap switches- OPEN/FIXED



e.  APU and Generator- OFF, STOP


3.  If APU is inoperative and you have an electrical fire:



a.  Co-Pilot's Inverter- DC Bus



b.  Oil Cooler Flap Switches- OPEN/FIXED



c.  All engine generators- OFF



d.  Remove 3 MAIN AC Bus current limiters at Station 245



e.  One engine generator switch- ON  (Essential AC Bus will be powered now)



f.  If fire persists: Generator switch- OFF

Main DC Bus Isolation- Pull 6 Main TR circuit breakers and the DC Main Bus Ground Control 




 circuit breaker.

Ess DC Bus Isolation- First pull the 6 Main DC TR circuit breakers, then pull the 6 Essential DC TR 



           circuit breakers along with the two ground control circuit breakers.


NOTE:  When pulling the TR unit circuit breakers, pull all three circuit breakers in A-B-C 



order for one TR, then pull all three circuit breakers in A-B-C order for the other 



TR unit.

Touchdown Circuits:


Touchdown Switch:
-Engine condition lever GROUND STOP (inop in flight)





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


Touchdown Relay:
-SCNS


       (left MLG)

-Airdrop Release (inop on the ground)





-Cockpit controls for ramp and cargo door (inop on the ground)





-Wheel brakes/anti-skid (brakes inop in flight)





-Landing gear control handle lock (unlock in flight)


Aux Touchdown Relay:  -DC Bus Tie Control switch (inop in flight)


      (right MLG)

HYDRAULIC SYSTEMS I   (514)
Utility Hydraulics:
Total Capacity- 12.5 gal




Reservoir-  3.2 gal

Booster Hydraulics:
Total Capacity-  9.3 gal




Reservoir-  2.0 gal

Auxiliary Hydraulics:
Total Capacity- 6.6 gal




Reservoir-  3.4 gal

Suction Boost Pump:
 3SYMBOL 102 \f "Symbol", 400 cps, AC motor (Ess AC)




-11 amp thermal breaker (self resetting if heat dissipates)




-Up to 20 gpm flow




-Pressure:  70-110 psi




-Warning Light:  20 psi  (out at 30 psi)




-Failure will result in a 100 to 200 psi drop in system pressure

Engine Driven Pumps:
Flow-  8.6 to 9.6 gpm  (depending on type of pump)




Pressure: regulated to 3,000 psi

Restrictor:
This bypass circuit cools the suction boost pump when there is no demand for


hydraulic fluid.  The restrictor limits flow to 1 gpm of fluid through the bypass.

Run-around Circuit:  SYMBOL 187 \f "Symbol" 1 gal  (low pressure relief valve opens at 20 psi)

24 Hr Check Valve- Keeps hydraulic fluid in the wings from draining into the reservoir.

High Pressure Relief Valve:


Starts to open-  3450 psi


Full open-  3850 psi  (allows fluid flow of 16 gpm)


Fully closed-  3100 psi

Differences between Booster and Utility systems:


1.  Capacity:   Booster- 9.3/2.0    Utility- 12.5/3.2


2.  Booster:  No check valve to hold pressure on emergency flap brake


3.  No ground test valve on the Booster system


4.  Only one return line on the Booster system (2 on the utility system)

Hydraulic Pressures:


Utility & Booster:   2,900-3,200 psi


Low Speed GI:   2,550 psi minimum


NOTE:
Normal pressure is based on the engine at 100% RPM, all flight controls neutral, 



suction boost pump on, and no system actuation.

Run-around Circuit Valves-
Consist of the motor driven firewall shutoff valve and the high pressure 


solenoid shutoff valve. Both valves are powered by Essential DC and are


shut off by the Engine Driven Hydraulic Pump Switches and the Fire


Handles.  The warning light is wired into the pump switches and will 


not illuminate if the fire handle is pulled.

CAUTION:
Engine pump switches activate the firewall valves and pump shutoff valves. They DO


NOT shut off the engine driven pumps.  The engine pump switches are to be left in the


ON position after engine shutdown.  If the switch is left in the OFF position, pressure


build-up due to thermal expansion of the hydraulic fluid may cause the suction line 


motor driven hydraulic firewall shutoff valve to fail. 

Hydraulic Low Pressure Warning Light:  1,000 psi  (range: 900-1,100 psi) or turning off and engine 


driven pump switch.  It is not wired to the fire handles though and the light will only come 


on when the pressure trapped between the solenoid valve and isolated valve is bled off.  Light 


turns off between 1,300 and 1,400 psi.

Suction Boost Pump:
SYMBOL 187 \f "Symbol" 100 psi rise when turned on.




Warning Light:  20 psi  (goes out at 30 psi)


CAUTION:
Starting an engine with an inoperative suction boost pump may result in



damage to the engine driven hydraulic pump. 

Hydraulic Accumulators (4):
SYMBOL 222 \f "Symbol"  3 at 1,500 SYMBOL 177 \f "Symbol" 100 psi  and Emergency Brake is 1,000 SYMBOL 177 \f "Symbol" 100 psi





SYMBOL 222 \f "Symbol"  3 at 50 cu-in and Normal Brakes is 100 cu-in

Accumulator Functions:


1. When the system demand is greater than output capacity, the accumulator will help 


    maintain system pressure.


2. When a pressure surge is felt in the system, the compressed air provides a cushioning 


    effect to dampen out the surge.

Hydraulic Gauges (power sources)


Utility System
(  #2 Instrument Transformer  (Pilots Lower)


Booster System
(  #1 Instrument Transformer  (Pilots Lower)

Malfunctions:


LOSS OF SYSTEM PRESSURE:
2 Engine Driven Pump Switches- OFF



Suction Boost Pump Switch- OFF



NOTE:
If loss of utility fluid, one place to check is the ground test valve by looking




through the left main wheel well view ports.


Failed Engine Driven Pump internal pressure regulator:
Pressure between 3,200-3,900 psi



Keep Engine Running!


Failed High Pressure relief valve:
Pressure is greater than 3,900 psi



Shut Down Engine (Cruise Engine Shutdown).


      CAUTION:
Do Not Isolate (using the Engine Driven Pump Switches) and engine that 





has a failed internal pressure regulator or a high pressure relief valve.  If 




the hydraulic pump shutoff valves are closed, the pressure line between the




hydraulic pump and the shutoff valve is isolated from its means of pressure 




control.  Excess pressure may build up until the hydraulic pump or line 




ruptures, dumping hydraulic fluid into the engine nacelle.


Hydraulic Low Pressure Warning Light:



1.  Shut off engine pump switch- affected engine



2.  Check reservoir




a.  Normal- No other action is necessary




b.  Decreasing- LOSS OF SYSTEM PRESSURE



NOTE:
It is normal for a large hydraulic pressure drop while actuating landing gear




and flaps during single utility pump operation.


Suction Boost Pump Light:  20 psi (usually accompanied by a 100 to 200 psi pressure loss)



1.  Suction Boost Pump Switch- OFF



2.  Check pressure and reservoir




a.  Pressure is static  and greater than 2,500 psi- Continue




b.  Fluid is decreasing or pressure is less than 2,500 psi- LOSS OF SYSTEM












PRESSURE


Isolation Check Valve Failure:  Both lights extinguish when you start 1 engine.   MX  may ask 



that you motor the other engine to back-flush and reset the check valve.  First turn off 



the operating engine's engine driven hyd. pump and drain off the pressure before you 



motor the other engine.  



CAUTION: This may cause debris to be flushed down the line.


Loss of the Utility System will result in loss of the following:




-Normal landing gear extension and retraction




-Normal flap operation




-Operation of the normal brakes and anti-skid




-Nosewheel steering




-One half of the boost to the flight controls

HYDRAULIC SYSTEMS II   (516)
Auxiliary Pump:
-115/200v 3( AC motor (Essential AC)




-No warning lights




-Pressure- Normal: 2,900-3,300 psi





     Max:  3,500 psi


-Operates:
Cargo ramp and door



Emergency extension of the nose gear



Emergency brakes



Utility hydraulics by use of the ground test valve

Handpump Pressure:
It can be read at the gage located at the ramp and door panel or on the




emergency brake pressure gage on the Hydraulic Control Panel.

ADS Arms- Connected throughout flight

ADS "OPEN" Light


1.  Left ADS arm microswitch is actuated


2.  Door is in the uplock 

Ramp And Door Operations:


NOTE: 
If the aft anchor cable support arms are not in the stowed position, the door will 



hit them during manual operations of the cargo door.  During electrical operations



of the cargo door, contacts will prevent ramp and door from operating electrically 



if the aft anchor cable support arms are not stowed.


Manual Operations (handpump):



Opening:
1. Move the door control lever to the open position and open door





2. Ramp selector valve to #1 to unlock ramp latches (3000 psi)





3. Ramp selector valve to #2 to lower ramp





4. Ramp selector valve to #3 ( NEUTRAL



Closing:
1. Ramp selector valve to #4 to raise ramp





2. Ramp selector valve to #5 to engage locks (3000 psi)





3. Ramp selector valve to #6 ( NEUTRAL





4. Move the door control lever to the close position and close door



NOTE: Ramp Selector valve- Rotate clockwise only.


Electrical Operations:
Use the door and ramp switches on the Ramp Control Panel.  Make 





sure that the ramp selector valve is in the 6N (NEUTRAL) position. 

Ramp-
3,000 psi is necessary to engage or disengage locks.  There are 5 locks on each side of


ramp.  In flight, use 4100 psi to close and lock ramp manually.  If ramp can not be locked


in flight, the loadmaster will turn the manual control knob to the #4 position and turn the 


aux pump on.
HYDRAULIC SYSTEMS III   (518)
Flap Movement:
0-15% 
  SYMBOL 222 \f "Symbol" Lift is increased




15-50%  SYMBOL 222 \f "Symbol" Lift and drag is increased




50-100%SYMBOL 222 \f "Symbol" Drag is drastically increased

Flap Extension:
Fully extended- 35SYMBOL 176 \f "Symbol" flap angle


Extension time-  8-15 sec


Retraction time-  10-15 sec

Flap Surge Damper:
Bring flap retraction, the surge damper prevents overspeeding caused by flight


air loads.  The damper has no function during flap extension.

NOTE:
The landing gear warning horn is interconnected with the flap system.  When the flap lever


is set at SYMBOL 187 \f "Symbol" 70% or more with the landing gear up, the landing gear warning horn will sound.


It cannot be silenced until the landing gear is down and locked or the flap lever is


retracted above 70%.

Flap Motor:  Utility hydraulic pressure drives the motor which positions the flaps.

Flap Brake:
Spring loaded, disc type flap brake is released with hydraulic pressure.  When applied,


the brake prevents movement of the flaps by aerodynamic loads.

Flap Control Valve:  Main DC, Co-Pilot's lower CB panel (powers the emergency flap brake valve)

Asymmetrical Sensing Switches:  Located at the ends of the torque shaft which drives the flap


segments.  Should the torque shaft malfunction, the timing of these switches will be 


disrupted and the Emergency Flap Brake will engage.

Emergency Flap Brake:  Hydraulically applied and spring released.


WARNING:
Do not release the manual override on the emergency flap brake valve while 



the airplane is in flight.  This manual override is for ground use only.

Flap Position Indicator:  Transmitter is mounted on the flap drive control unit located on the aft


face of the wing rear beam.  It is powered by 28v Main DC from the Tabs and Flaps Position


Indicators CB on the Aft Fuselage Junction box.

Flap Malfunctions:

WARNING:
If an outboard flap fails, it is possible that contact between the flap and aileron will


result in binding, and restriction of movement of the aileron.  Under these conditions,


if it is possible to control the airplane, NO attempt should be made to move the flaps.


If movement of the flaps must be attempted, return them toward the position last


selected before failure.  During flap movement, check aileron control constantly.  If


aileron control is freed, or if it is noted that binding increases, stop flap movement


immediately.

NOTE:  Anytime flap rubbing is suspected, do a Controllability Check.

WARNING:
Protection against asymmetrical operation is provided only during normal hydraulic 


flap operation.  (Not override or manual ops)

If flaps fail to operate normally, alternate methods are (in order of preference):


1. Override the flap selector valve located on the left hydraulic panel


2. Mechanical operation of the flaps

Electrical Flap Failure:


1.  Pull Wing Flap CB


2.  Place flap lever in the desired position (This assures proper rudder boost)


3.  Remove Utility Hydraulic panel cover


4.  Lower or raise flaps to desired position


     (Technique:  Have flap operator depress override button for 1 sec. at a time SYMBOL 187 \f "Symbol" 10%)

Loss Of Hydraulic Pressure:


1.  Pull Wing Flap CB


2.  Place flap lever in the desired position (This assures proper rudder boost)


3.  Turn off #1 & #2 engine driven hydraulic pumps and Utility suction boost pump. 


     Deplete Utility hydraulic pressure.


4.  Engage handcrank on input shaft


5.  Hold handcrank firmly to prevent rotation


6.  Remove input shaft pin


7.  Engage the manual extension system (rotate counterclockwise to its stop and pull out


     ( 2 inches)


8.  Move the flaps to the desired position  (Full extension SYMBOL 187 \f "Symbol" 650 turns)


9.  Replace input shaft pin


10. Remove crank


11. Leave manual shift handle out


12. Return pressure to the utility hydraulic system (if able)


NOTE:
A slipclutch is provided in the manual gearbox to prevent the operator from



overloading the drive system. 

Asymmetrical Flap brake-  If flap movement stops before the flaps have reached the desired


position, failure of the flaps to move in either direction may be due to engagement of the


emergency flap brake.  The flap handle should be positioned to correspond to the position


of the flaps, and no further in-flight movement of the flaps should be attempted.

Flight Control Boost Packs:  There are check valves within the boost packs that will allow fluid 


from the return line back into the supply line when there is no system pressure.  This


serves two purposes: it provides a dampening effect on the flight controls when the 


airplane is static and it also allows fluid transfer when one side of the boost pack is OFF.


Otherwise, the side not working would restrict the operation of the side with pressure.

Rudder Boost- Loss of electrical power will cause the diverter valves to de-energize to the low side


and route fluid through the pressure reducer.  (28v Essential DC)



Pressure:
1,100 to 1,400 psi ( Flap lever set 0-15%





2,900 to 3,200 psi ( Flap lever set 15-100%

Aileron Pressure Reducer-  Reduces aileron booster pressure from 3,000 psi to 2,050 psi.  This


reduces the roll rate of  aircraft with external fuel tanks.

WARNING:
If a control booster assembly is suspected of having failed in a hardover position, verify


that the cockpit control matches the hardover maneuver being experienced and then


place the respective control boost switches to OFF.  Expect that greatly increased


forces will be required to move the control for which the hydraulic assistance have


been turned off.  Turning the Elevator Control Boost switches OFF will alleviate the


hardover situation, leaving the airplane out of trim in the nose down direction.  


Immediate correction of trim will be required after the control boost switches are


placed to the OFF position. (Booster shutoff valves are 28v Ess DC/Copilots Lower)

Flap Position Indicator Failure:  Check Tabs And Flaps Position Indicator circuit breaker located


on the Aft Fuselage Junction Box  (Main DC)

Landing With Complete Loss Of Hydraulic Assistance For A Flight Control:


1.  reduce weight and speed of the airplane as much as possible


2.  Make a long, flat approach to reduce the amount of flare necessary and fly the airplane


     onto the ground.


3.  Use normal trim and engine power to reduce control forces


4.  Land with 0-50% flaps  (50% flaps recommended)

Controllability Check:


1.  Conduct a preliminary check for airplane damage and personnel injuries


2.  Attempt to climb to 10,000 ft AGL


3.  Consider dumping fuel to lighten load


4.  Complete the Descent Checklist


5.  Configure the airplane for landing


6.  Gradually slow the airplane in 5 kt increments while evaluating the control capabilities


     in turns and simulated landing approaches.  Any impending control problems are


     indicated by an excessive rolling, yawing, or pitching moment.  The airspeed is


     decreased until the desired landing speed is attained or an undesirable control problem


     is approached.


7.  If stall buffet occurs, immediately accelerate the airplane to a safe flying speed.  If a


     stall buffet occurs, plan touchdown speed to be 1.2 times speed at buffet for the


     selected flap setting.  The landing flare requirement can be decreased by making a low,


     flat landing approach.


WARNING:
Do not slow to a point where full flight control deflection is necessary to control 



the aircraft

HYDRAULIC SYSTEMS  IV   (520)
The main gear doors are connected by the linkage to each aft main strut.

Landing Gear Control Selector Valve- Essential DC

Extension Time:  Main landing gear- 19 sec. or less

Restrictor Valve- The struts strike this valve as it approaches the UP position, at which time the


restrictors slow the flow of hydraulic fluid and slow gear retraction the remaining distance.

NOTE:
When the gear is fully extended, the landing gear selector valve remains in the down


position and is held there by spring detents.  This provides a source of hydraulic pressure 


for nose wheel 
steering.  Hydraulic pressure is not required to hold down the main gear.  


When the weight is on the gear, a friction washer tightens on the bottom of the jack screw,


preventing rotation and inadvertent gear retraction on the ground.

Landing Gear Break Locks- Spring applied and hydraulically released

Brake Pressure Selector Valve-  De-energized open when normal brakes are selected (Emergency- 


energized closed by Ess DC).  When the landing gear is in the up position, the normal brake 


selector is energized closed by the touchdown relay through the landing gear control CB on 


the Ess. DC bus.  When emergency brakes are selected, the normal brake selector valve is 


energized closed (Main DC through the Anti-Skid circuit breaker) and the emergency brake 


selector valve is de-energized open.

Brake Pressure Reducer:  Reduces pressure from 3,000 psi to 2,030 psi.

Parking Brake Pressure:  SYMBOL 187 \f "Symbol" 1,400 psi

Parking Brake Handle-  There is a switch in the linkage of the parking brake handle that will turn 
the anti-skid system off when the parking brake handle is pulled.  This in turn illuminates 
the anti-skid inop. light.

Min. speed for anti-skid operations:  15 kts.

Shuttle Valve- Purpose of the valve is to separate the hydraulic systems from each other.  In the 


event of an electrical power failure, allowing both brake selector valves to open, the


system with the highest pressure would be directed to the brake assemblies by the shuttle


valve.

Hydraulic Fuses-  Hydraulic fuses are installed in the emergency brake lines of each brake, up


stream from the shuttle valves.  If a hydraulic line fails, this fuse will stop fluid flow and


prevent complete loss
of the system.

Nose Wheel Steering-  When the steering control valve is in the neutral position, the shimmy


dampening orifices in the steering actuators provide snubbing action to dampen


oscillations of the nose wheel, thus preventing nose wheel shimmy.  Torque arms transmit


steering action to the strut piston.

Centering Cam- Centers the nose wheel after it leaves the ground.

Nose Wheel Turn Limit:
60SYMBOL 176 \f "Symbol" (20SYMBOL 176 \f "Symbol" when weight exceeds 155,000 lbs or taxi speed is 20 kts or


higher)

If any landing gear fails to extend after normal operations of the landing gear lever, check:


1.  Circuit breakers (2) (Co-pilot's Ess. DC)


2.  Utility hydraulic pressure


3.  Utility hydraulic fluid

Alternate Gear Extension Methods (in order of preference):


1. Override the landing gear selector valve


2. Manual gear extension of main gear


3. Emergency hydraulic extension of the nose gear


4. Nose landing gear manual extension after complete loss of hydraulic pressure


5. Main gear extension (free fall) after normal and manual extension methods fail


NOTE:
When all other normal and emergency procedures fail to extend the main landing



gear, and it does not free fall, lower the gear by rotating the jackscrews.  Rotate 



aft strut first (due to gear doors being attached to the aft strut).

CAUTION:
If a hydraulic leak is the cause of a malfunction, or if hydraulic pressure was lost after 


repositioning the landing gear lever, IMMEDIATELY place/check the landing gear lever


in the UP position.  Then pull the landing gear control CB to center the landing gear


selector valve.  If the gear handle is left in the down position, the selector valve will


not move when the Landing Gear circuit breaker is pulled due to the down detent.

NOTE:
If you have to hold the manual override button in when overriding the main landing gear control 


valve, it means the control valve might not be in the down detent.  If the gear continues to extend 


when the button is released, you will still have downside hydraulics and nose wheel steering.

CAUTION:
With complete utility hydraulic system failure, do not use nose wheel steering on 


landing roll.  Inadvertent use of nose wheel steering may allow hydraulic fluid to be 


bled from the shimmy dampener and allow the wheel to shimmy or turn from center.

Main gear handcrank:  SYMBOL 187 \f "Symbol" 330 turns


NOTE: To aid in manual extension of the main landing gear, depressurize the aircraft.

Main gear position check:  The main gear should be down and locked if the 4 hex nut bolts are aligned 


with the 4 half moon cutouts in the inspection window.

Nose Gear Free Fall-  This method does not ensure that the gear will move to the down & locked position.  


Slow to 120 KIAS or below, then after the handle is pulled, accelerate as rapidly as possible but 


not above 165 KIAS.  It may take 30 to 45 seconds to extend the nose gear.  On landing, keep the 


nose wheel off the ground as long as possible, then smoothly lower it to the runway.  DO NOT 


TAXI!  Do not enter the nose wheel well with an unsafe gear 


indication prior to supporting the nose of the airplane.


CAUTION:
If a malfunction is encountered in lowering the landing gear, once the landing



gear is down and locked, it will not be removed from this position.  If one or



more landing gear will not retract, do not attempt to obtain an up and locked



condition by recycling the gear.  Extend the gear and attempt to obtain a down



and locked condition.  Visually confirm all the gear is down and locked and land



as soon as practical.

Nose Gear Tire Failure:


1 Tire- Normal landing


2 Tires- Keep nose wheel off ground as long as possible.  After nose gear contact, use max



  reverse and min. nose wheel loading.  Taxiing is not recommended.

Main Gear Tire Failure-  If a MLG tire is flat, touch down the nose gear as soon as possible and use 
max reverse thrust.  Taxiing is not recommended.  If both tires are flat, line up on the side 
of the runway corresponding to the good tires.  Use wheel brakes of good tires only.

Unsafe Nose Gear Indication- Look through the inspection window to ensure that the band of


fluorescent paint on the actuator is visible, verifying the gear is down and locked.

Landing With Nose Gear Up:


1. Give warning over PA and give 6 short bells


2. Secure all cargo.  If cargo can be moved, shift it into a maximum allowable aft center of


    gravity location.


3. Depressurize the aircraft and close all engine bleed valves


4. Open and secure the forward, center, and aft escape hatches and the paratroop doors.


    Turn off all unnecessary electrical equipment.


5. Pull the landing gear warning light circuit breaker


6. Don helmets and gloves; lock shoulder harnesses


7. Request foam on the runway (3000’ by 30’)


8. Make a normal approach and assume a normal landing attitude


9. Give 1 long ring and a PA announcement prior to landing


10. After landing, keep aircraft as level as possible.  After nose contact, use reverse thrust


      but do not let the nose rise off the ground.  Do not use wheel brakes.

Landing With All Gear Up:  Same as landing with nose gear up except consider:


1. Jettison of cargo


2. Dump or consume all unnecessary fuel.

Use Of Tiedowns:  Tiedowns may be used if:


1. A main landing gear shelf bracket is broken (preventing drag pin engagement)


2. A main landing gear has not completely extended (preventing drag pin engagement)


3. Crew determines the existence of an unsafe condition

Immobile Nose Wheel steering-  Do Not turn the nose wheel or try to force it.

Anti-Skid Failure- If one wheel tests unsatisfactory on the anti-skid test, you should turn the 


anti-skid system OFF to prevent uneven braking and a tendency to swerve (and even blow a


tire).

Nose Wheel Shimmy-  Indicates an imbalance in one or both of the nose wheel tires or a failure of 
the Nose Wheel Steering System SYMBOL 222 \f "Symbol"


If takeoff is continued- raise nose wheel as soon as directional control permits.



If aborting or landing- use up elevator and max reverse.

PNEUMATIC SYSTEMS   (522)
Engine Bleed Air-  158 ppm/ 125 psi/ 635SYMBOL 176 \f "Symbol" F  (@ sea level and standard day)

Engine Diffuser Section-
The power section component that feeds bleed air to the bleed air


manifold.

Divider Valve-  Separates the flight deck and cargo compartment air conditioners.

Duct Compensator-
Provides slip joint (bellows) to allow the ducts to expand and contract while 


maintaining an airtight seal.

APU Bleed Air Valve-
Will only open after APU reaches 95% rpm.  Should not be opened till after a 


1 minute warm-up.  (4 minutes for Cold WX ops.)

Engine Bleed Air Valves:
ON- Pressure is regulated to 45 psi in the manifold.





OVRD (Override)- Valve is full open.


"A" Solenoid Failure:
Valve will go to the closed position and can not be opened.


"B" Solenoid Failure:
Valve will be in the regulating position (regulating to 45 psi).   





Reduce manifold pressure below 45 psi  to open the engine bleed air





valve (use APU bleed air for start- min of 35 psi vs engine bleed air of





70 psi).

Bleed Air Pressure Gage-
Any time the Flight Station air conditioner is on, the gage will read 6 psi


lower than the actual pressure in the main bleed air manifold.

APU: Min. bleed air pressure- 35 psi


NOTE:
Failure to attain this minimum pressure may be an indication of an open valve, a



leaking duct, or low output from the APU.

Engine:  Min bleed air pressure- 70 psi.

Bleed Air System Check:
APUSYMBOL 222 \f "Symbol" 30 to 15 psi in no less than 8.5 seconds.





EngineSYMBOL 222 \f "Symbol" 65 to 35 psi in no less than 10 seconds. 


NOTE:
If the pressure had not dropped when the bleed air valve closed, it would have



indicated that the bleed air valve was stuck in the ON/OVRD position.  If the



pressure had dropped too rapidly, it would have indicated a possible duct



failure/malfunction of another valve.  

The Engine Inlet Air Duct Anti-Icing System-  Provides protection for the engine air inlet scoop, 


the oil cooler inlet scoop, the inlet guide vanes, and the extension shaft.  If electrical 


power is lost, the inlet guide vanes, inlet housing, and the extension shaft are 


automatically anti-iced.  The engine inlet guide vanes and extension shaft can only be 


anti-iced if the engine is operating.  (28v Ess DC)

There are 6 valves for the wing and empennage anti-icing system.  4 for the wing and 2 for the 


empennage.  These valves are electrically controlled (28v Ess DC) and pneumatically 


operated.

Piccolo Tube- Bleed air temp (600SYMBOL 176 \f "Symbol" F) is mixed with ambient air bringing the temperature down to 


350SYMBOL 176 \f "Symbol" F and is then channeled evenly throughout the leading edge surfaces.  Pressure in the 


piccolo tube is SYMBOL 187 \f "Symbol" 125 psi.  After passing through the venturi, this pressure is exhausted into 


the engine dry bay and then exits through ducting at the rear of the compartment.

Anti-Icing Temp Control-
Keeps the temperature of the wing and empennage anti-icing between 


158SYMBOL 176 \f "Symbol" F and 180SYMBOL 176 \f "Symbol" F.

Air Conditioner Water Separator-  Removes 70 to 85% of the moisture.

Water Separator Anti-Icing Control Box- It prevents the water separators from icing by maintaining water 


separator exit temperature at 37 (±3)SYMBOL 176 \f "Symbol"  F.

Aux Vent- Closes the airflow valve and allows ram air into the air conditioning ducts.  A diverter 


valve in the Flight Station A/C system prevents ram air from entering the defogging vents.  


This is the position of the AC Master selector switch when an external conditioned air 


source is used.  

Manual Temperature Control:

Hot to Cold- 35 seconds






Cold to Hot- 4 minutes

Cooling Turbine Fan-
Moves air through the ram air inlet when the aircraft is on the ground, 




ensuring proper operation of the heat exchanger.

Underfloor Heating-
Will not work when A/C Master switch is in the AUX VENT or OFF position.  It 


maintains a temperature of SYMBOL 187 \f "Symbol" 80SYMBOL 176 \f "Symbol" F.  Whenever the underfloor heat is turned


on, an overhead duct auxiliary fan operates, which ensures proper circulation


of air entering the cargo compartment.  A underfloor heating fan switch will


operate this fan independently of the underfloor heating as long as underfloor


heating is turned off.

Flight Station Airflow Switch (with both air conditioner systems operating):


MIN (Diverter valve full open):
Flight Station- 30%
Cargo Compartment- 70%


NORMAL (Diverter valve partially open):
Flight Station- 60%
Cargo Compartment- 40%


INTMED (Diverter valve partially open):
Flight Station- 80%
Cargo Compartment- 20%


MAX (Diverter valve closed):
Flight Station- 100%
Cargo Compartment- 0


NOTE:
This FLT STA Airflow Switch may be used to provide some airflow from the cargo 



compartment system to the flight station when the flight station system is not 



operating.  The Flight station airflow switch should be positioned to MIN to obtain 



maximum flow to the flight station for this condition.

Pressurization Limit:  15.8 in Hg  (structural limit)

Safety Valve:  -.76 in Hg to 15.9 in Hg

Pressure capable with 15.8 in Hg differential pressure:


Cabin Altitude
Aircraft Altitude

-1000 ft
16,500 MSL


Sea Level
18,500 MSL


1000 ft
20,000 MSL


5000 ft
28,000 MSL


8000 ft
35,000 MSL


10,000 ft
41,000 MSL

Cabin Pressure Controller  (Controls outflow valve):


1.  Maintains constant cabin pressure


2.  Keeps the airframe within differential pressure limits


3.  Controls rate of change during climb and descent

Rate Knob:  Rate of cabin altitude change


Min-  30 to 200 fpm


Max-  1,600 to 2,900 fpm


NOTE:
Ideally, the rate should be set so the aircraft altitude and the desired cabin altitude



are reached at the same time.

Emergency Depressurization Switch:


1.  Outflow and Safety valves open


2.  Both air conditioning flow regulator valves close

Depressurizing (using the cabin pressure controller)


SYMBOL 163 \f "Symbol" 10,000 ft:  Set the pressure controller to the same altitude as indicated on the altimeter


> 10,000 ft:   1. Master Switch- A/C Man Press. 2.  Manual Pressure Control Switch- Decrease


Once depressurized SYMBOL 222 \f "Symbol" Go A/C No Press


NOTE: In both cases, you are depressurized when the differential pressure gage reads zero.

APU Fire Light (with APU not running)- Might indicate a bleed air leak in the area of the left wing 
root.

Primary Bleed Air Leak Indicators:
1.  Reduced bleed air pressure






2.  Loss of engine torque

If bleed air is being lost from the system:


1.  Engine Bleed Air Valve Switches (on the affected wing)-  CLOSED



CAUTION:
If an engine bleed air valve cannot be closed (valve closure is




determined by observing torque increase on the affected engine) and




the bleed air system is leaking, it may be necessary to shut down the




engine.

     SYMBOL 222 \f "Symbol" If closing the engine bleed air valves does not contain the problem


2.  Bleed Air Divider Valve Switch-  CLOSED

     SYMBOL 222 \f "Symbol" If the uncontrollable loss of bleed air cannot be isolated


3.  All Engine Bleed Air Valve Switches-  CLOSED

Failure Of Outflow Valve (overpressurization)-  Close Engine Bleed Air Valves until differential 
pressure is within limits.

Window Pane Cracks:
Flight Deck (1 or both panes):  10 in Hg


Cargo Compartment-
1 pane:
10 in Hg



2 panes:
0 in Hg 

MISCELLANEOUS SYSTEMS   (524)
Turbine Overheat Warning System-  Consists of thermal switch detectors, keyer units and indicator 


lights.  4 thermal switches mounted in the hot section of the nacelle, aft of the firewall.  One 


detector can fail and the rest should provide overheat warning (wired in parallel). (Essential DC)

Turbine Thermal Detectors:  Set to SYMBOL 187 \f "Symbol" 700SYMBOL 176 \f "Symbol" F  (371SYMBOL 176 \f "Symbol" C)

Nacelle Overheat Warning System- Consists of thermal detectors and warning panel/indicator


lights.  6 thermal detectors connected in parallel.  One detector can fail and the rest


should provide overheat warning.  (Essential DC)

Nacelle Thermal Detectors:  Set to ( 300( F (149( C)

Fire Warning System- Consists of a sensing element (Inconel tubing) and an amplifier (control) unit


There is 55 ft of Inconel tubing in each engine nacelle and 15 ft in the APU compartment.


There will be no effect on the fire detection system unless there are multiple breaks in the 


Inconel tubing.  The system operates by means of a control unit which detects changes in 


the resistance of the Inconel tubing.

Fire Detection:  Essential DC (memory aid: It is ESSENTIAL to DETECT)

Fire Protection:  Battery Bus  (memory aid: It takes BATTERY to ASSAULT (extinguish) the fire)

Fire Extinguisher Bottle- Holds 19 lbs of extinguishing agent with nitrogen under 600 psi of 
pressure.  A serviceable bottle will have a pressure of 600 to 640 psi @ 70(

NOTE:
Agent will not extinguish with the discharge switch activated if a fire handle has 



not been pulled.  Directional control valve in the left aft wing root is directed to 



the left wing unless the #3 or #4 engine fire handle is pulled (route set to the #2 



engine initially).  When two fire handles are pulled, the agent is directed to the 



engine for the last handle pulled.

Oxygen System:


Filler-Buildup Vent-
Provides a means of filling the lox converter and allows pressure build-



up.  When the lox cart servicing hose is connected to the filler-buildup



vent valve, the valve automatically moves to the FILL position.  When 



in the BUILDUP position, the combination filler-buildup vent valve



allows gas to flow back into the converter and enables pressure to



increase.  the valve automatically moves to the BUILDUP position



when the servicing cart hose is disconnected. 

Weight Limitations Chart:
Gives us how much fuel we can load for a given cargo weight (primary & 


secondary fuel management).


NOTE:  Not a factor until cargo weight approaches 30,000 lbs.
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