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US Airways B737-300/400 Notes    


Boeing B737-300/400 Notes

Training Notes by Eric Parks

Copyright ( 2001-2002  Eric Parks

 Disclaimer: NOT approved by US Airways B737-3/400 Flight Training Dept.

For study only, use at own risk, last update – 04/17/02

These notes are intended to be used in conjunction with the

Flight Operations Manual and Boeing B737-3/400 Pilots Handbook.

As always, the FOM, PH and the

US Airways Boeing B737-3/400 Training Department are your final authorities.

For corrections, suggestions or comments email: eparks@compuserve.com
Welcome aboard the -300!

“If it ain’t Boeing, I ain’t going”

“You can slow down or you can come down

but you can’t slow down and come down!”
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Authors notes:

These notes are not intended to be a comprehensive look at every aspect of the 737-300/400. I only intend them to cover the basics. I hope they help in studying for initial or recurrent or as a quick reference during line operations. They are written from the view point of a US Airways line pilot because that is who I am. I have included what I find helpful and left out what I thought obvious or too obscure. There are pilots at US Airways that have been in the 737-300/400 Training Dept. longer than I have been with the airline! So if you find something that you feel should be included or corrected please let me know, I am always seeking to “improve the product”.

Eric Parks, 

eparks@compuserve.com

Note: Express permission is given to distribute these notes free of charge under the following conditions:

· Nothing may be charged for the notes

· No changes may be made without express consent of the author

· Authors copyright must be included

Note: Copy shops may distribute and charge for cost of copies alone, no charge for the content allowed.

Trust in the LORD with all thine heart; and lean not unto thine own understanding. In all thy ways acknowledge him, and he shall direct thy paths. Proverbs 3:5,6

Limits
(memory items in bold italics, U stands for US Airways imposed limit)

Note: additional limits are listed in PH, this is reduced to memory limits

Weight Limits (PH 2.2)

	
	B737-300 (B1)
	B737-300 LR (B2)
	B737-400

	Max Taxi:
	135,500 lbs.
	139,000 lbs.
	143,000 lbs.

	Max Takeoff:
	135,000 lbs.
	138,500 lbs.
	142,500 lbs.

	Max Landing:
	114,000 lbs.
	114,000 lbs.
	121,000 lbs.

	Max Zero Fuel:
	106,500 lbs.
	106,500 lbs.
	113,000 lbs.

	Seats:
	126 (12-114)
	126 (12-114)
	144 (12-132)


Note: when fuel is loaded in Aux fuel tank the Max. Zero Fuel Wt. must be reduced by the weight of the aux fuel.

Operation Limits (PH 2.3)

Max 90°  crosswind component (including gusts) 

for Takeoff and Landing:





29 knots (U)

Max 90°  crosswind component (including gusts) 

for Landing when visibility is less than ¾ mile

or RVR 4000, runway less than 7000 ft.

and runway wet or contaminated:




10 knots (U)

Max 90° crosswind component (including gusts)

For CAT II/III:






10 knots (U)

Limiting tailwind component for takeoff and landing:

10 knots

Max operating altitude:





37,000 ft.

Max flap extension altitude:




20,000 ft.

Speed Limits (PH 2.4)

VMO








VMO pointer
MMO








.82
Turbulence







280 kts./.73M
Note: in severe turbulence below 15,000’ and below max landing weight aircraft may be slowed to 250 kts. in clean configuration (PH 3a-13-3)

Max. speed with Mach Trim INOP




.74M

VLO (extension)






270 kts./.82M

VLE








320 kts./.82M

VLO (retraction)






235 kts.
Max Flap Operating Speeds:

	Flaps Setting
	-300
	-400

	1
	230 kts.
	250 kts.

	2
	230 kts.
	250 kts.

	5
	225 kts.
	250 kts.

	10
	210 kts.
	215 kts.

	15
	195 kts.
	205 kts.

	25
	190 kts.
	190 kts.

	30
	185 kts.
	185 kts.

	40
	158 kts.
	162 kts.

	Alternate flap system
	
	230 kts.


Max speed with Window Heat INOP below 10,000 ft.

or any altitude where bird strike is likely: 



250 kts.
Ice & Rain Protection (PH 2.6)

Engine anti-ice must be on during all ground and flight operations when icing conditions exist except during climb and cruise when the temperature is below:

-40°  C SAT.

Icing conditions exist on ground:


OAT 10°  C (50°  F) or below

Icing conditions exist in flight:


TAT 10°  C (50°  F) or below
Electrical (PH 2.8) 

CSD :






Amber HIGH OIL TEMP light
	Max Gen Loads
	Engine Gen load
	Max APU inflight
	Max APU ground

	-300
	125 amps
	125 amps
	150 amps

	-400
	140 amps
	140 amps
	160 amps


T/R voltage range:






24 to 30 volts
Max T/R load (with cooling):




65 amps
Max T/R load (without cooling):




50 amps
Battery voltage range:





22 to 30 volts
Fuel (PH 2.9)

Max fuel temp.

 




+49( C
Min. fuel temp.






–37( C (U)

Each Main tank:






10,000 lbs.

Center Tank:







15,500 lbs.

-300 aux.







2,800 lbs.

-400 aux.







3,300 lbs.
Max allowable fuel imbalance between Mains:


1000 lbs.

Pneumatics, Air Conditioning & Pressurization (PH 2.10)

Max external air pressure:





60 psi

Max Dispatch Altitude with one pack INOP:


25,000 ft. (U)

Max pressurization differential:




Red Radial 

Max cabin differential for landing:




.125 psi

Hydraulics, Brakes & Landing Gear (PH 2.11)

Min fuel for ground operation of electric pumps:


1,676 lbs.
Relief valve pressure:





Upper Red Arc
Powerplant (PH 2.15)

Maximum:







Red Radial (upper)
Cautionary Range:






Yellow Arc

Normal Operating Range:





Green Arc
Minimum:







Red Radial (lower)
	
	Max EGT Limits:
	

	Takeoff
	Red Radial
	5 mins.

	Takeoff
	Red Radial + 10( C
	Transient, 20 secs.

	Max Continuous
	Green Arc
	Continuous

	Starting (ground & flight)
	725( C
	-


	Engine Oil Pressure:

	Normal range:
	Green Arc

	Minimum:
	13 psi

	If engine oil pressure is in the yellow band with

 takeoff thrust set , do not takeoff.


	Engine Oil Temperature:

	Normal Operating range
	Green Arc

	Allowable for 15 mins:
	Yellow Arc

	Maximum:
	Red Radial


Starting Pressures – Minimum prior to Starter Engagement:

30 PSIG at sea level, decreasing ½ PSIG per 1,000 feet above sea level

Starter Duty Cycle - 

First Attempt: 
2 min. ON, 20 sec. OFF
Second Attempt: 
2 min. ON, 3 min. OFF

 Engine RPM -  


Max N1:  Red Radial,  Max N2:  Red Radial
	Maximum APU operating altitudes:

	APU Bleed with electrical load: 
	10,000 ft.

	APU Bleed:
	17,000 ft.

	APU Electrical Load:
	35,000 ft.

	Maximum APU Operating Altitude:
	35,000 ft.


APU (PH 2.16)

Normal EGT:

Green Arc

Maximum EGT: 
Red Radial
Non-Memory Limits (PH 2.x):

Max runway slope:





+2.0%, - 2.0%

Flight Maneuvering loads:

flaps up:






+2.5g to -1.0g

flaps down:






+2.5g to 0.0g

Max takeoff and landing:




8,400 ft.

Inboard and runway turnoff lights (stationary): 

5 mins ON, 5 mins OFF

Taxi Light:






not for takeoff & landing

Wing Anti-ice: (No ground operations)

For Takeoff:






OFF

Not on prior to:





400 ft. AFE

Min N1 in or near MOD or HEAVY rain, hail or sleet:
45%

Alternate Flap Duty Cycle:

Flaps 0-15:






5   mins OFF

Flaps greater than 15:




25 mins OFF

No Speedbrakes below:




1000 ft.

Autopilot:

Takeoff:






1200 ft.

Enroute:






1200 ft.

Landing Single Channel:




50 ft.

Landing Dual Channel:




autoland

Non-precision approach:




50 ft. below MDA

Autoland / Auto go-around:




FLARE ARMED

EGT warning light illuminates when:

EGT is 931° – 939° C  more than 20 secs. or
if EGT exceeds 940° C

Ignition must be on for:

Takeoff, Landing and Engine Anti-Ice operation

PMC operation for takeoff:




Both either ON or OFF 

Reverser:






Ground use only

Captain Flows


Before Start: FFSWAP, HARF, BR

Brief Departure and Complete Pre-flight FMC loading

10 minutes prior to door closure after fueling is complete and ATC clearance received

F Fuel/Oil/Hyd quantities checked (Release Fuel/Min. 2.5 gals/RF)

F Fuel Panel set (4 or 6 pumps ON, crossfeed closed)

S Seat Belt Sign ON

W Window Heat ON

A A’s OFF, B’s ON (Hyd pumps)

P Press checked (enroute altitude, landing elevation, landing minus 200 ft. set)

H HSI and F/D switches set as needed

A Altimeters, Flight and Engine instruments set

R RTO set ON Autobrake

F FMC preflight setup complete

B Brakes set (Speedbrake down, detent & Parking Brake set)

R Radios set for departure

After Start:  GAAP

G GENS ON, engine/APU generators on as required

A A hyd pumps ON

A Anti-ice, engine anti-ice as required

P Pitot Heat ON

Before Takeoff:  RAY, FAB
R Recall checked

A APU ON or OFF as required

Y Yaw damper and Rudder checks

F FMC with W & B data, loaded, checked and reviewed

A Arm Auto throttles

B Brief the takeoff

Systems

Emergency (PH 1.x)

Emergency Lights:

Powered by individual batteries that should last about 20 mins. Activated automatically when ARMED and loss of #1 DC Bus or loss of all AC. Charging is done in both OFF and ARMED when power is available.

Note: do not test emergency lights during pre-flight as this will shorten battery life

Warning Systems (PH 5.35.x)
Light color legend

Red – Bad things are happening like fire or landing gear up, do something!

Orange (amber) – Bad things (but not too bad) are happening and you might want to look into it, pack trip, low fluids or pressures, faults, etc.

Blue – Just want to let you know, valve position, generator status, etc.

Master Fire Warning and Master Caution

Two Red Fire Warning lights are installed in the glareshield, one in front of each pilot. When a fire warning is given for engine, APU or cargo hold these lights will illuminate and the fire bell will sound. These lights may be extinguished and the fire bell silenced by pressing either light. Note that the bell can also be silenced by pressing the Bell Cutout switch on the fire panel. The fire lights in the fire handles will remain on as long as fire is sensed.

The Master Caution lights are also mounted in the glareshield, one in front of each pilot. These are orange (amber) and when they illuminate there is no aural. However each pilot has in front of them a display of system “areas” that are called System Annunciator Lights. This display will illuminate the appropriate area that contains the caution light to help the pilot to find the offending system.

The System Annunciator Lights look like this:

Captains side:

	FLT CONT
	ELEC

	IRS
	APU

	FUEL
	OVHT/DET


F/O’s side:

	ANTI-ICE
	ENG

	HYD
	OVERHEAD

	DOORS
	AIR COND


When the Master Caution light is pressed the Master Caution lights will extinguish and the associated light in the System Annunciator Lights will also go out. Please note that the actual caution light for the system will remain on. If you press the Master Caution and then wish to see the System Annunciator Light again just press the System Annunciator Light display in front of either pilot. This will recall any active warning and relight the Master Caution lights as well.

Another function of the System Annunciator Lights when using the recall function is to alert the pilots of any single channel failures in some systems. When the System Annunciator Light display is pressed all systems should light up and then when released all should go out again. If any system remains lit with no actual associated failure light then that system has had a single channel failure in a dual channel system. In this case the system has full function with the remaining channel and the recall function is alerting the pilot that one channel has failed.

Aural warnings include:  Auto pilot disconnect, Cabin altitude, Takeoff configuration, Fire warning, GPWS, Airspeed limit, Landing gear, IRS

Ice & Rain (PH 6.x)
Thermal anti-ice protection using engine bleed air is provided for the engine cowl and outer three slats on the wing. No other area uses engine bleed for anti-ice.

Wing anti-ice may not be used on ground other than the ground test. Engine anti-ice is only available when the engine is running. As with fuel valves when an anti-ice valve is selected on it the related blue valve open light will come on bright and when fully open will go to dim. When selected back off it will again go bright until off then go out.

Window heat is provided to the forward (1) and first side (2) windows and the overhead (4 & 5) windows. The FWD switch controls the forward main windscreen while the SIDE switch controls windows 2,4 & 5.

Electrical (PH 7.x)

115 volt, 400 cycle AC from two main generators and one APU generator. All three generators are identical, however the main generators have CSD’s (Constant Speed Drive) to govern speed while the APU generator has speed maintained by the APU itself.

DC from three TRU’s (transformer rectifier unit), battery and battery charger.

Power shifts occur by manually selecting desired power source. Any selected power source will “knock off” any prior power source on the same bus. In normal operation you do not have to “deselect” a power source, it is automatically deselected when the next power source comes online.

Automatic transfer of power is provided for critical items on the AC system.

All busses are supplied by multiple power sources on DC with automatic backup.

The AC system basically is divided into two sides, each side being separated from the other in normal operation with two generator operation. There is no “paralleling” of AC power.

Blue Light Special

The GEN OFF BUS lights are blue (status) lights to indicate whether the respective GENERATOR is online or off the bus. The GRD PWR AVAILABLE light is similar. Each has its own set of rules:

Engine GEN OFF BUS light – When illuminated it indicates that the GEN is available for use but is not currently online. Placing the GEN online by closing the GEN 1 or GEN 2 generator switch will turn off the light as the generator is now powering its respective bus.

APU GEN OFF BUS light – When illuminated it indicates that the APU GEN is available for use but is not currently in use. There are two APU GEN BUS switches, one for each side of the AC system. When either one of these switches is closed and the APU GEN is online on either side the APU GEN BUS light will extinguish. The remaining side may still be put online (if on the ground) even though the APU GEN OFF BUS light is now out

GRD PWR AVAILABLE light – When illuminated this light indicates that External Power has been connected to the aircraft and is available for use. When the Ground Power switch is positioned to ON ground power will power BOTH sides of the AC system and the GRD PWR light will remain illuminated. When another power source is selected and the ground power no longer is supplying power to the AC system the GRD PWR AVAILABLE light will remain on as long as the External Power within system limits remains connected to the aircraft. The light will go out when the power cord is removed or power turned off.

#1 & #2 GEN BUS and #1 & #2 MAIN BUS are supplied by respective engine generator, APU gen and ground power. They do not have automatic backup and cannot be supplied by other side of system. APU can be started and placed online on unpowered side to repower lost GEN and MAIN busses while inflight.

#1 and #2 TRANSFER BUS are supplied by GEN BUS on respective side during normal operation. If GEN BUS is lost the TRANSFER BUS will automatically repower from GEN BUS on opposite side.

TR #1 and TR #2 are supplied by their respective TRANSFER BUS. TR #3 is supplied by #2 MAIN BUS.

#1 & #2 DC BUS are supplied by their respective TR. In normal operation the TR’s are paralleled and can supply both DC BUSSES. TR #3 supplies the BATTERY BUS and backs up TR’s #1 & 2.

AC STANDBY is normally supplied by #1 TRANSFER BUS and can automatically repower by INVERTER powered by the BATTERY BUS.

DC STANDBY is normally powered by #1 DC BUS and has automatic alternate power supply from the BATTERY BUS.

Note that AC and DC STANDBY are “linked” and if one goes to its alternate power source the other will go as well even if the second bus still has its normal power source.

If all AC power is lost then AC and DC STANDBY busses will be battery powered through the BATTERY BUS and the INVERTER for a minimum of 30 minutes (Boeing promises!).

CSD should only be disconnected if CSD Low Oil Pressure or High Oil Temp amber lights come on. CSD can only be reconnected on the ground.

APU can power both #1 & #2 GEN BUS on ground but only one GEN BUS inflight.

BUS TRANS switch allows for inhibition of relays to isolate the two sides of the electrical system. Both Transfer Bus relays will be inhibited from the Alternate position and the Battery Charger relay will be inhibited from alternate. The DC system Disconnect Relay will open to prevent TR 2 & 3 from supplying DC Bus 1 or TR 1 from supplying DC Bus 2. Please note that if the normal power sources are available this switch will not depower any bus.

The BAT switch allows the Hot Battery Bus to connect to the Battery and Switched Hot Battery Buses. If TR 3 is available then the Battery Bus will connect to it instead. However, if the Standby Power switch is selected to BAT then the Battery Bus is forced to the Hot Battery Bus whether TR 3 is available or not.

STANDBY POWER is inhibited from the alternate power source (Battery Bus and Inverter) when on the ground. If normal source (Transfer Bus 1 or DC Bus 1) is not available on ground then bus is unpowered. Placing the STANDBY POWER switch to BAT will force the Standby busses to their alternate sources (as well as forcing the BATTERY BUS to the alternate HOT BATTERY Bus). In flight if one Standby Bus becomes unpowered then BOTH busses will go to their alternate power source.

The Standby Power check is done on every Originating checklist and can be confusing when first learning it. First, you must remember that the Right APU GEN switch should have been put on the Right Bus first during initial power up and then the Left Transfer Bus checked to see that it transferred properly. This means that the Left Transfer Bus has already been checked so now we will depower the right APU GEN Bus switch and see if the Right Transfer Bus will properly transfer. After turning off the Right APU GEN switch look to see if the TRANSFER BUS OFF light remains out while the Right BUS OFF light comes on. This indicates a proper transfer and both transfer busses have now been checked. 

Note: if the APU shuts down on depowering the Right BUS then this indicates that the BAT BUS relay is stuck on the TR3 position and this must be fixed

If the APU is INOP then the transfer checks should be done after both engines are started and the Engine GENS are available for switching. To continue the check without APU turn off the external power (GRD PWR) switch.

Now turn off the STANDBY POWER switch by selecting it to OFF. This should cause the amber STANDBY PWR OFF light just above the switch to illuminate. Also, the DC and AC volt meters and the AC FREQ meter should all go the bottom peg showing the busses are now unpowered. Additionally, look at the captains ADI and see that the ATT and Computer flags are showing. This is a good check showing standby power busses unpowered.

You should now select the STANDBY POWER switch to BAT. This will force both the AC and DC STANDBY busses to their alternate power source, the Battery Bus and the Inverter. The Battery Bus will also be forced to it’s alternate power source, the Hot Battery Bus. You should now observe the amber STANDBY PWR OFF light extinguished, the DC volt meter should read approx. 22-30 volts, the AC volt meter should read 115 volts and the AC freq meter about 400 CPS. Additionally, the captains ADI should have the ATT and Computer flags retracted out of view (Note: if IRS’s are not yet aligned the ATT flag will remain in view).

This concludes a good Standby Power check and you can now return the switch to its normal down and guarded AUTO position.

When the APU has finished starting on initial power up for the day the DC amp meter should show a large charge indication after the Right GEN BUS switch is placed ON. When putting the Left GEN BUS switch on the DC amps meter should “flicker” and return to a large charge indication. This check will show that the alternate and primary power sources for the BATTERY CHARGER are operational. 

The HOT BATTERY BUS is powered any time a battery is connected to the aircraft. (OK, we’ll be technical and say a powered battery is properly connected).

The SWITCHED HOT BATTERY BUS is powered whenever the BAT switch is ON. Note that if the STANDBY POWER switch is positioned to BAT the HOT BATTERY BUS will be powered by the battery regardless of the BAT switch position.

The BATTERY CHARGER restores and maintains the battery at a full power state. The BATTERY CHARGER is normally powered by the AC GROUND SERVICE BUS. This bus is powered by either GEN BUS #1 or external ground power. The BATTERY CHARGER alternate power source is MAIN BUS #2.

An auxiliary 28v DC power receptacle is provided to allow start of the APU in case of battery depletion.

Fire Protection (PH 8.x)
Protection available any time (Engine & APU extinguishers on Hot Battery Bus).

Detection available whenever battery is ON (Engine & APU on Battery Bus).

Two engine fire loops per engine, “A” & “B”. Loops monitor for both overheat and fire conditions. As long as both loops are operational both loops must see condition before warning is given. If one is faulted then remaining loop can give warning by itself. If loop faults during flight no warning is given and system will automatically deselect that loop, if both loops on one engine fault (OVHT DET selector in NORMAL) during flight then amber FAULT light will illuminate but no caution will be given. If a fault occurs then the next fire test will fail.

If one loop is failed on test then engine fire light will not illuminate, fire bell will not sound and Fire Warn will not illuminate. Select operational loop on OVHT DET selector. 

There are two fire bottles available to extinguish engine fires. Each bottle may be fired into either engine as needed.

Pulling an engine fire handle will affect the following items: FELTBAG-

Fuel shutoff valve closes

Engine driven hydraulic pump shutoff closes

Low pressure light deactivated for hydraulic pump

Thrust reverser isolation valve closes

Bleed valve closes

Arms fire extinguishing circuit

Generator breaker and field relay trip

APU fire detection has one loop. If APU detection senses fire then Fire Warn lights illuminate, fire bell sounds and APU will auto shutdown (extinguisher must be fired manually). A warning horn in the main wheel well will sound along with a flashing red light.

One fire bottle is available to the APU and it is not shared with the engines.

The lights in the Engine and APU fire handles will remain lighted as long as the fire condition is detected.

The fire bell may be silenced by pressing either the Fire Warn light or the Bell Cutout.

During Fire Control Panel check if the APU DET INOP or FAULT Lights fail to illuminate this means that the loop failure detection has failed. This is a “check of the checker”. The Fire Warning Systems may actually still be operating but you will not get a warning of a failure in the loop itself.

The wheel well is protected with a fire detection system that will give a Fire Warn light and bell but no extinguishing is available. The Wheel Well fire detection has one loop.

Lavatories have smoke detectors and under counter fire extinguishers that can automatically discharge if fire is detected. However, the smoke detectors and under counter extinguishers are separate systems that are not related.

Cargo smoke detection and fire suppression is provided. Two fire bottles are available for both the forward and aft cargo bins. Crew must manually arm and fire bottles. Bottles can be fired into either cargo bay by itself or both cargo bays at the same time. After first bottle fires the second bottle will fire automatically. First bottle will fire for about 40 secs. and second bottle will fire about 15 minutes after first bottle and will last for about 45 minutes. This totals 60 minutes of fire suppression. 

Normal Fire Test Indications:

OVHT/FIRE test switch to FAULT/INOP:
5 lights

Master Caution (2)

OVHT/DET annunciator

FAULT

APU DET INOP

Note: if APU DET INOP or FAULT do not illuminate warning systems are inoperative

OVHT/FIRE test switch to OVHT/FIRE:
11 lights, fire warn bell

FIRE WARN (2)

MASTER CAUTION (2)

OVHT/DET

Engine 1 fire shutoff handle light

APU fire shutoff handle light

Engine 2 fire shutoff handle light

Wheel Well fire light (AC only)

Engine 1 OVERHEAT light

Engine 2 OVERHEAT light

Note: Wheel Well fire light only when on AC power, if APU or External not on (during Safety & Power On Checklist) Wheel Well light will not illuminate for a total of 10 lights.

Finally check the squibs! To be sure the fire extinguisher bottle squibs will fire when activated they also have a test.

EXT TEST switch to 1:  all three green lights illuminate

EXT TEST switch to 2:  all three green lights illuminate

Fuel (PH 9.x)
	Surge

Tank
	# 1 Main

Left Main

(Left Wing)

10,000 lbs.
	Center Tank

15,500 lbs.
	# 2 Main

Right Main

(Right Wing)

10,000 lbs.
	Surge

Tank

	
	
	PATS Aux Tank (optional)

-300 2,800 lbs.

-400 3,300 lbs.
	
	


Each Main and the Center tank has two electric AC fuel pumps. All the AC fuel pumps are identical, however the Center tank has check valves that open at a lower pressure than the Main Tank check valves, therefore when all the Main and Center Tanks pumps are on (with fuel in each tank) the Center will be the one providing fuel to the manifold. The Aux tank does not have a pump, instead air pressure is used to force the fuel to feed to the Center tank. The Center tank also has a scavenge jet pump that works for 20 mins. after both Center tank are turned off. The scavenge jet pump is powered by #1 forward AC pump pressure and pumps to the #1 Main tank.

Normal fueling priority is Mains first, then Center, then Aux but they do not have to be fueled in that actual sequence. Burn should be from Center first, (if less than 1000 lbs. is in Center tank do not take off on Center, take off on Mains).  Transfer Aux fuel (if present) when Center is below 13,500 lbs. but above 10,000 lbs.

Only the Main Tanks can suction feed. No fuel can be transferred inflight, fuel can be transferred on the ground using the manual defueling valve. APU is fed from the left fuel manifold or will suction feed from the left wing.

Normal indications on ground (with power on aircraft, fuel in given tank):

· Mains – Switches off, amber pump LOW PRESSURE lights on, Switches on, lights off.

· Center – Switches off, amber pump LOW PRESSURE lights off, Switches on, lights off.

· Aux – Switches off, amber NO TRANSFER lights off, Switches on, lights on.

For PATS Aux tank: 

Manual defueling valve in right wing must be opened to refuel Aux tank.

There must be a failure of BOTH of the same type of valve before transfer will not take place, i.e., both vent valves must fail or both transfer valves must fail. A failure of one vent valve and one transfer valve will NOT fail to transfer.

Both NO TRANSFER lights look at one vent valve, one transfer valve and each looks at the same Aux fill valve.

It is possible to get two NO TRANSFER lights inflight and still get good transfer. Therefore if you get two lights check fuel transfer on fuel gauges to see if fuel is transferring or not.

Normally Vent valves follow aircraft status, on ground – valves open,

 inflight – valves close

If Aux Fuel Transfer Lockout switch in right wheel well is ON then vent valves will follow AUX TRANSFER switches. Switch off – Valves open, Switches on – Valves close, regardless of whether inflight or on ground. The Aux Fuel Transfer Lockout switch allows the override of the vent valves to the close position on the ground so that fuel can be transferred (on ground only) from the Aux to the Center tank in the case of over fueling and needing to defuel the Aux.

Inflight if you get a:

NO TRANSFER light just after takeoff most likely it is a failed vent valve.

NO TRANSFER light after switch on then most likely failed transfer valve.

On Ground if you have (with switches off):

Two NO TRANSFER lights with bright blue CROSSFEED – Aux refueling

Two NO TRANSFER lights  - Aux Tank Ground refuel switch on in wheel well

 –or–

Two NO TRANSFER lights – aux fill valve stuck (aircraft may not be flown)

During transfer of Aux fuel to Center tank in cruise, Center tank should slightly rise or stay about the same and Aux should empty within ½ hr.

Note: ensure that the crossfeed is closed prior to start to prevent unintended crossfeeding due to uneven cracking pressure on main tanks.

The FAA has issued an Air Worthiness Directive on the center tank boost pumps.

Do not run center tank pumps on the ground with less than 1,000 lbs.

Center tank pumps must be turned OFF when both low pressure lights come on

Center tank pumps must not be on unless personnel are on the flight deck to monitor the pump lights.

Pneumatics, Air Cond. & Pressurization (PH 10.x)

Pneumatics (PH 10-3.x)

Pneumatics supply the following systems:

Air conditioning and pressurization

Wing and engine anti-ice

Engine starting

Hydraulic reservoir pressurization

Water tank pressurization

PATS aux fuel tank

There are four pneumatics sources: Left (#1) and Right (#2) engine bleeds, APU bleed and Ground pneumatic. They all feed into a common duct. An isolation valve divides this common duct into two sides with the Left engine and APU feeding the left side and the Right engine and Ground pneumatic feeding the right side. During most normal operations this isolation valve is in AUTO and is closed. In this way the isolation valve during a damage situation (such as ruptured duct or bleed valve failure) can allow the undamaged side to continue normal operation and maintain pressurization. 

The isolation valve will remain closed unless:

· Switch commanded to the OPEN position

· In AUTO any engine bleed switch or Pack switch is positioned OFF

Since the Packs and Bleeds are arranged in a four corner arrangement on the overhead panel the saying is that if any of the “four corners” are turned off then the isolation valve will open when in AUTO. Please note that this follows switch position not valve position. Also note that the APU bleed is not included in the isolation valve AUTO parameters.

The isolation valve can also be forced closed whether any of the “four corners” are OFF or not by selecting CLOSE on the isolation valve switch. This will be used during procedures when one of the “four corners” must be turned off but isolation is still needed and will be noted in the QRH procedures.

During engine start it is necessary to open the isolation valve to allow APU air to go to the Right engine starter. Since the Packs are shut off during engine start and the isolation valve is in AUTO it will automatically open to allow air to flow across the valve from the left side of the duct to the right side.

Normal start sequence is engine 2 followed by engine 1. After engine 2 is started if desired an Isolated Pack Operation may be used to improve air flow and cooling during the second engine start. After engine 2 stabilizes:

· ISOLATION VALVE CLOSED

· Right Pack switch AUTO

This allows the Right Pack to be supplied by the Right (#2) engine while the APU is starting engine 1. After engine start the Isolation valve is returned to AUTO.

The APU should only supply one pack at a time. Normally on the gate with APU supplying bleed air the Right Pack will be used as to provide better conditioned air flow to the cabin.

For best cooling on ground (with both APU and Ground Pneumatic Air available):

· APU BLEED ON and Isolation Valve AUTO (isolation valve will close)

· External Air connected (with 20-25 lbs. min. pressure maintained)

· PACK switches HIGH

This will allow the packs to run at HIGH + 10% additional airflow.

Note: both PACKS may be run off external pneumatic air if a minimum of 20-25 psi is maintained (PH 36.3.2)

Dual Bleed Light

Although the APU has a check valve to prevent backpressuring the APU a DUAL BLEED light is installed to warn of any condition when the APU might be backpressured (which could cause damage to the APU). This light warns if the pneumatic system is configured in a way that might allow backpressuring. The amber DUAL BLEED light will come on if:

· APU bleed valve OPEN and engine 1 bleed switch ON

-Or-

· APU bleed valve OPEN and engine 2 bleed switch ON and isolation valve OPEN

During a normal engine start the Dual Bleed light will be on but since the engine should be at idle thrust only there is no threat of actual backpressuring even if the check valve were to fail. Please note that the engine bleed valve does not have to be actually open but the light is looking at switch position here. The rule here is not to use above idle thrust when the Dual Bleed light is on. After the APU bleed valve is shut the light will go out.

Bleeds OFF Takeoff (for full description see PH 3b.3.10)-

APU ON - just before takeoff set the pneumatic panel as follows:

(Forward C)

R Pack 

AUTO

Isolation valve 
CLOSE

L Pack

HIGH

ENG 1 BLEED
OFF

APU BLEED 

ON

ENG 2 BLEED 
OFF

After thrust reduction:

(Backward C)

ENG 2 BLEED
ON

APU BLEED 

OFF

ENG 1 BLEED
ON

L Pack 

AUTO

Isolation valve
AUTO

R Pack

AUTO

Pneumatic Protections

The –300 and –400 have similar but slightly different protections for the pneumatic system. WING-BODY OVERHEAT and BLEED TRIP OFF protection is the same on both models. 

Wing-body overheat provides protection against duct rupture in engine struts, wing leading edges, air conditioning bays, the keel beam and the APU bleed duct. During a rupture situation the isolation valve will keep the two sides of the pneumatic system isolated so the unaffected side will continue to operate normally. There is no automatic operation associated with the Wing-body overheat. However, be aware that the isolation valve will open automatically when in AUTO mode if either pack or bleed switch is turned OFF. QRH procedures will therefore direct the pilot to select the isolation valve to CLOSE during ruptured duct situations.

BLEED TRIP OFF protection will automatically close the respective bleed air valve when bleed temp or pressure is excessive and the orange BLEED TRIP OFF light will come on for the respective side. This can be reset after the temp or pressure drops into limits by pressing the TRIP RESET button (this TRIP RESET is used for the BLEED TRIP OFF, PACK TRIP OFF and DUCT OVERHEAT). Reduction in thrust may allow a reset. This TRIP RESET button will not improve a bad trip sequence, believe me, but it won’t hurt either! (a little F/O humor there…)

PACK TRIP OFF (-300) and PACK (-400) lights function in very similar ways normally indicating a pack overworking and the QRH will direct to warm up the temp selector and press the TRIP RESET button. Increasing the selected temp will reduce the cooling work load on the pack and usually allow the pack to cool within limits allowing a reset. (Remember, PACK UP, BLEED DOWN for setting a warmer temp for the Pack trip and reducing thrust for the Bleed trip)

Air Conditioning (PH 10-5.x & 10-7.x)

The –300 and –400 have the largest system differences in their air conditioning systems. The 300 has a two zone system with analog temperature controllers while the 400 has a three zone system with electronic controllers. Both types use two packs. Engine 1 bleed normally feeds the left pack and engine 2 bleed normally feeds the right pack. Both packs should not be run off the same bleed source at the same time. A single pack can maintain normal cooling and pressurization needs although MEL restrictions will limit single pack operation to FL250 for dispatch purposes once on MEL. 

The –300 feeds both packs into a mix manifold. The Left pack will bias towards the cockpit while the right pack will bias towards the cabin, however either pack can feed the entire aircraft. Ground “preconditioned” air is also connected into the mix manifold. The recirc (recirculation) fan takes exhaust air from the main cabin and the electrical equipment bay and also adds this air into the mix manifold. The air temperature is set on overhead temp selectors and controls the temperature of the air leaving the pack. The DUCT OVERHEAT light will illuminate if the conditioned air in the supply duct exceeds the protection limit. This duct overheat condition will also cause the mix valve to drive full cold. If the duct overheat exceeds a higher limit then the pack will also shut down and the PACK TRIP light will illuminate.

The –400 feeds both packs into a mix manifold as well. However the –400 has three zones:  cockpit, forward cabin and aft cabin zones. The other main difference is that the –400 commands both pack to cool to the lowest temperature set on any of the three zones. Then hot trim air is used to heat the remaining two zones to the proper requested temperature. This hot “trim” air is added after the mix manifold. The –400 has two recirc fans as compared to the one in the –300.

ZONE TEMP is basically the same as the DUCT OVERHEAT in the –300. In an overheat condition the ZONE TEMP light will illuminate and the trim air modulating valve will shut off allowing only cold air to the zone duct. 

The –400 Pack temperature controllers are electronic and have standby backup available. Failure of either the primary or standby controller will not cause a system failure and will be shown on the RECALL function of the MASTER CAUTION. Failure of both the primary and standby temp controllers will also illuminate the ZONE TEMP light but a reset will not be allowed. The primary controller of the opposite pack will actually control the standby controller for a pack when the primary has quit. 

Packs switches have three positions, OFF, AUTO and HIGH. In AUTO the flow rate is varied in LOW to match demand. If in AUTO and single pack operation the flow will vary according to aircraft configuration with flow in LOW except: HIGH when inflight with flaps up. When the pack switch is OFF the pack valve is closed and the air mix valve will drive full COLD automatically. 

Ram air cools the pack heat exchangers. Air flow through the heat exchangers is automatically controlled. Ram air door lights (blue) indicate when the ram air doors are fully open. The ram air door operation is fully automatic. Since the doors are normally fully open when on the ground or in the air with flaps extended it will be normal to see the blue RAM DOOR FULL OPEN lights on during terminal operations and on the ground. A turbofan in the ram air exhuast augments ram air flow and is powered by engine bleed air. A deflector to protect against FOD in the ram air inlet extends when on the ground.

Pressurization (PH 10.9.x)

The pressurization system has four modes:

AUTO-
Automatic, fully automatic, normal mode

STBY-

Standby, semi-automatic, in case of AUTO failure

MAN AC-
Manual AC, manual control using AC power

MAN DC-
Manual DC, manual control using DC power

On the pressurization panel the pilot will set the planned cruise altitude in thousands of feet on the AUTO side of the panel in the FLT ALT selector. Also set the destination airport elevation in the LAND ALT selector. Finally in the STANDBY portion of the panel set the CAB ALT selector to destination airport elevation minus 200 ft.

Normal Operation in AUTO-

During ground operation the aircraft will be depressurized until the GRD/FLT switch is selected to FLT after engine start. The cabin will then automatically drive to 200 ft. below ambient pressure (.1 psi). After takeoff the pressurization controller will climb the cabin proportional to the aircraft climb rate on schedule up to a max of 500 fpm. When within about 1000 ft. of the set cruise altitude (FLT ALT) the controller will then trip a relay and enter a cruise mode and will maintain a constant cabin altitude with either a differential of 7.45 (below FL 280) psi or 7.80 psi (FL 280 and above). During cruise mode the controller will allow minor fluctuations in the differential up to 7.90 psi to maintain a constant cabin altitude. When descent is begun to about 1000 ft. below cruise altitude a descent relay trips and the controller will program cabin descent down to selected LAND ALT at max rate of no more than 350 fpm. The controller will actually descend the cabin to 200 ft. below the set LAND ALT to allow the aircraft to land slightly pressurized, just as in takeoff. During taxi in the FLT/GRD switch will be positioned to GRD which will then allow the aircraft to be fully depressurized.

An amber AUTO FAIL light is caused by:

· Loss of AC power

· Excessive cabin rate (+/- 1800 fpm)

· High cabin altitude (14,000 ft.)

AUTO FAIL will cause the controller to automatically go to STBY mode. The selector will still be in AUTO however. When the selector is positioned to STBY the AUTO FAIL light will go out.

STANDBY Mode-

During normal operation the destination airport elevation minus 200 ft. is set in the standby CAB ALT selector. If the AUTO mode fails during flight the controller will then begin to descend to the planned landing altitude if no other action is taken. QRH procedures will direct to set for cruise altitude as needed.

If standby mode is planned then the controller will simply follow whatever is set in the standby CAB ALT selector. Set FLT/GRD switch as in normal operation. The pilot will set 200 ft. below departure airport elevation before takeoff. After takeoff the pilot will select the proper cabin altitude in the CAB ALT selector based on a small chart on the pressurization panel itself. The pilot may adjust climb and descent rates as needed when in standby. When ready to descend dial in the destination airport elevation minus 200 ft. in the CAB ALT selector. Aircraft will be slightly pressurized on landing. Select GRD on FLT/GRD switch to depressurize after landing.

Manual mode-

Manual mode allows the pilot to directly control the outflow valve if both AUTO and STBY modes have failed. The same valve is controlled by both AC and DC motors. The AC motor is faster than the DC motor. The pilot will select appropriate manual mode and the green MANUAL light will come on. The pilot can then hold the manual switch to CLOSE or OPEN as needed and follow the progress on the valve indicator.

FLT/GRD switch set to FLT (flight) allows the aircraft to be pressurized on the ground to .1 psi (equals 200’ below airport elevation). This allows a smoother transition to pressurized flight during takeoff. Set to GRD allows the aircraft to fully depressurize on the ground. The pressurization system knows from the air/ground safety switch whether the aircraft is inflight and the system will not depressurize if the aircraft is inflight and the switch is set to GRD. The FLT/GRD switch is only “active” when on the ground.

If a descent is begun before getting to within about 1000 ft. of cruise altitude then pressurization will begin off schedule descent to return to departure field elevation. An amber OFF SCHED DESCENT light will illuminate. If this is not intended due to ATC not allowing planned final cruise altitude, etc. simply dial new cruise altitude into pressurization controller. Pressing the FLT ALT knob will cancel the OFF SCHED descent.

In normal operation the pressurization FLT-GRD switch will not prevent aircraft from pressurizing but will allow aircraft to have slight pressurization on ground when set to FLT to prevent takeoff pressure “bump”.  On ground if set to GRD the outflow valve will fully open.

Equipment Cooling Light is looking at airflow. Lack of airflow will cause light to come on. Selecting Alternate will activate the alternate fan. The IRU’s are qualified to run for at least 180 mins. with no cooling air (do NOT turn off IRU’s during cooling failure simply for lack of cooling). TRU’s are rated at 50 amps without cooling (from normal 65 amps).

The forward cargo compartment is warmed inflight when more than 2.5 psi differential exists by air flow from the E&E compartment flowing up around it. The recirc fan normally provides this warming flow but the forward outflow valve can also be used if the recirc fan is off (except when forward outflow valve closed to maintain pressurization).

Hydraulics, Brakes & Landing Gear (PH 11.x)

Hydraulics (PH 11.1.1)

System “A” - # 1 Engine pump and # 2 Electric pump

Leak in System A Engine 1 pump will cause reservoir to drop to about ¼ full.

System “B” - # 2 Engine pump and # 1 Electric pump

Leak in System B Engine 2 pump will cause reservoir to drop to about ½ full.

Leak in System B Electric 1 pump will fail Sys B but enough fluid will remain for PTU.

Note: Engine pump amber LOW PRESSURE lights are inhibited when fire handle is pulled.

Standby Hydraulic – Electric pump

Standby pressurized and fluid level maintained by System B reservoir through interconnect. 

Leak in Standby System will cause System B to drop to between ½ and RF

Standby is automatically activated whenever there is:

· Loss of System A or B

· Flaps extended

· Inflight or wheel spin of greater than 60 kts.

-or-

· When Rudder Pressure Reducer does not return to full pressure (at 700 ‘)

· Flaps extended  or wheel spin of greater than 60 kts.

This allows Standby to be available for rudder control if needed as well as thrust reverse operation during RTO and landing.

Standby is manually activated when:

· Either FLT CONTROL switch to STBY RUD position

· ALTERNATE FLAPS master switch to ARM

Note: During alternate flap extension Standby Hydraulic is only used for alternate extension of leading edge devices. All LED’s will fully extend when alternate flaps are selected to DOWN. Alternate trailing edge flaps are operated electrically. Standby Hydraulic cannot retract the Leading Edge Devices when extended by alternate flaps. 

Hydraulic System “A” Main Consumers and backups

	A HYD Consumers
	A HYD Consumer backups

	FEAR Group
	Ailerons - B HYD, followed by manual reversion

Elevator – B HYD, followed by manual reversion

Rudder – B HYD, followed by Standby HYD

Elevator feel – B HYD

	Alternate Brakes
	Accumulator

	Inboard flight spoilers
	None

	Autopilot A
	Autopilot B on B HYD

	Nose Wheel Steering
	None

	Ground Spoilers
	None

	Landing Gear
	Retract - B HYD through the Landing Gear Transfer Unit

Extension - Manual Extension

	Left Thrust Reverser
	Standby Hydraulic


Hydraulic System “B” Main Consumers and backups

	B HYD Consumers
	A HYD Consumer backups

	FEAR Group
	Ailerons - A HYD, followed by manual reversion

Elevator – A HYD, followed by manual reversion

Rudder – A HYD, followed by Standby HYD

Elevator feel – A HYD

	Normal Brakes
	Alternate Brakes on B HYD, followed by Accumulator

	Autopilot B
	Autopilot A on A HYD

	Autoslats
	PTU powered by A HYD

	Leading Edge Devices
	Extend only – Standby HYD, no retraction available

	Trailing Edge Flaps
	Alternate Electrical extension, retraction available

	Autobrakes
	None, manual braking only

	Yaw Damper
	None

	Right Thrust Reverser
	Standby HYD

	Outboard Flight Spoiler
	None


Brakes (PH 11.11.x)

Brakes are normally powered by B HYD but have backup on A HYD and then Accumulator.

Normal Brakes have Autobrakes and Anti-skid available. Normal Anti-skid provides skid control wheel-by-wheel and also provides Locked Wheel. Touchdown and Hydroplane Protection.

Alternate Brakes are powered by A HYD and have anti-skid with side-to-side protection. If B HYD is not available Alternate Brakes will automatically activate. Braking is done through the normal brake pedals. Alternate Brakes also include the Parking Brake. To set the Parking Brake press both brake pedals down and pull back on the Parking Brake Handle. A red light will indicate that the parking brake is set.

Accumulator Brakes are available if both A and B HYD have failed. The Accumulator will provide enough pressure for several brake applications. The Accumulator will activate automatically and braking is done through the normal brake pedals. The Accumulator also provides pressure for the parking brake. The brake pressure gauge reads pressure from the “air” side of the accumulator. Normal brake pressure is 3000 psi and the accumulator air precharge is a nominal 1000 psi. A chart is provided in the PH to correct the precharge psi for temperature changes. Loss of brake pressure will read 1000 psi and loss of accumulator precharge will read zero psi. If precharge is lost but A HYD or B HYD is available brakes will still be available.

Auto brakes

The Auto brake is available in normal brakes and allows the aircraft to be slowed automatically during either landing or RTO maneuvers. To arm the auto brakes for landing:

Aircraft must be inflight

Anti-skid must be ON

Autobrake must be selected to 1,2,3 or MAX

After being armed the Auto brakes will be applied when Thrust Levers are near idle and the Main Wheels spin up.

Auto brakes will provide a set deceleration rate based on the setting, 1,2,3 or MAX. The total deceleration rate is determined by braking force and thrust reverser setting. The auto brakes will bring the aircraft to a complete stop if not deactivated by the pilot.  

The pilot can deactivate the auto brakes by:

· Turning the Auto brake Selector Switch to OFF

· Pressing the brake pedals enough to override the auto brake force

· Move Speed Brake handle to DOWN position

· Advance Thrust Levers

Auto Brake Disarm light comes on when the autobrakes are disarmed.

Autobrake RTO

RTO can only be selected when aircraft is:

· On ground

· Less than 60 kts.

· Anti-skid ON

· Autobrake switch to RTO

· Thrust levers at idle

RTO activates at 60 kts. but autobrake RTO will not take place until aircraft reaches 90 kts. and thrust levers go to idle. RTO is canceled once aircraft is inflight (right main extension) but the switch must be manually placed OFF. If RTO is left on for landing no autobrake is available and two minutes after landing the AUTO BRAKE DISARM light comes on.

Landing Gear (PH 11.7.X)

The 737 landing gear:

· Is mechanically locked up and down.

· Is normally operated by A hydraulic.

· Has enclosed nosewheel and open main wheel wells.

· Has nosegear snubbers and applies main wheel brakes after retraction.

· Uses a main wheel “hubcap” as a fairing.

· Has visual indicators for the nosewheel and main gears.

· Has individual handles to pull for each gear for manual extension.

· Must have the gear handle placed in the middle OFF position after retraction (which turns off hydraulic pressure to the gear)

Landing Gear Transfer Unit

The landing gear transfer unit serves one purpose, to ensure enough volume of hydraulic fluid in the case of engine 1 failure to allow the gear to retract fast enough to meet safety standards (A eng pump is inop, A elec pump is powered by #2 AC). If triggered, the landing gear transfer unit will switch to allow B hydraulic to power the landing gear. The landing gear transfer unit will operate when:

· Engine 1 fails (low N2)

· Landing gear is down

· Landing gear handle is selected up

Gear Viewers

Main Gear Viewer located opposite the third window aft of the overwing escape hatches  and one foot left of center. Pull up carpet to sight through viewer. Red lines on gear lock should line up.

Nose Gear Viewer located just forward of cockpit door inside cockpit. Pull up the access door to sight through viewer. Arrows on gear should point to each other.

Manual Gear Extension is provided by pulling three handles  to full extension. The middle nose gear handle is shorter than the two for the mains. Pulling the handle  will release the uplocks and allow the gear to free fall into a down and locked condition.  The gear handle should be in the OFF position when the gear is manually extended to allow it to free fall.

Nose Wheel Steering is powered by A HYD and is controlled by either a steering tiller on the Captains side or through the rudder pedals. The rudder pedals have a limited steering range and are overridden when the tiller is used.

(Boeing Bugaboo: Gear horn will operate but can be silenced with gear up and flaps 1 – 10. Gear horn is continuous with no ability to silence with gear up and flaps greater than 10. With the more usual operation of selecting gear down and flaps 15 from flaps 5 you will not get a horn, however if you select gear down and flaps 15 immediately from flaps 10 the horn will sound for a few seconds. The line fix when selecting gear down from flaps 10 is to call for gear down and flaps 15 “on the green”. This means to wait for the gear down “three green” indicators before selecting flaps 15 which will avoid the horn.

Flight Controls (PH 12.x)

The 737-300/400 has fairly standard flight controls but there are a number of added systems to make it all safe and legal. Fortunately most of it is pretty transparent in operation and it works fairly well!

All primary flight control surfaces (ailerons, elevators, rudder) are hydraulically powered in normal conditions by both A and B systems. Either A or B hydraulic can fully power any flight control system. Ailerons and elevator also have manual backup. The rudder is backed up by standby hydraulic.

The flight controls on the 737 are grouped on the hydraulic systems A and B. The controls in this group are:

Feel (elevator feel unit)

Elevator

Aileron

Rudder

As you can see this list creates the acronym FEAR and thus the name FEAR group. The FEAR group is powered by both A and B hydraulic and either one can completely power the whole FEAR group by itself. The pilot may select to turn off either side of the FEAR group to isolate it from its respective hydraulic system.

When either FLT CONTROL switch is moved to STBY RUD:

· The associated low pressure light is deactivated as the standby rudder valve opens.

· The shut off valve for the associated hydraulic system for the FEAR group closes.

· The STANDBY Hydraulic electric pump activates

· B system FLT CONTROL will turn off the YAW DAMPER

Ailerons are assisted in roll control by two spoilers on each wing. Flight spoilers are powered by both A and B systems with the inboard flight spoiler powered by A and the outboard flight spoiler powered by B. Flight spoilers move in proportion to the ailerons. The flight spoilers can also be deployed in flight with the speed brake handle. Roll rate will greatly increase with speed brake use. If the control wheels are jammed the two wheels can be disconnected by using high force on the wheel. When disconnected the captain’s wheel will have aileron control and the F/O wheel will have spoiler control.

Elevators are connected through a torque tube. Both A and B hydraulic system provide normal power but manual control is also available in the case of loss of all hydraulics.

The Horizontal Stabilizer is trimmed to provide elevator trim. Stab trim is available through main electric trim, autopilot trim or manual stab trim wheel. The electric trim has two speeds, high speed with flaps extended and low speed with flaps up. Both the main electric and autopilot trims can be disconnected by turning off the STAB TRIM CUTOUT switches on the control pedestal. 

In addition the control wheels have cutout switches built into the control columns. These switches will cutout main electric and autopilot trim if the trim movement is opposite the control column movement. You can’t see this switch as it is built into the control column but you can hear it click when on approach. A special OVERRIDE switch on the control pedestal is provided to turn off the control column stab trim cutout switches if bypass is needed (you getting all this?). In other words if the OVERRIDE switch is selected ON you can use trim any direction you wish regardless of the control column movement.

Manual control for the elevator trim requires folding out handles in the trim wheel. Be sure to turn off the main electric trim by selecting the STAB TRIM switches to CUTOUT before folding out the handles. Those handles can break someone’s leg if you have them out and spin the trim wheel with the electric trim!

The elevator has an elevator feel computer system. This system provides the feel of “speed” or aerodynamic forces to the elevator control. Aircraft speed is sensed through a dedicated elevator pitot system and control forces are varied according to speed. Both A and B hydraulic systems provide power for this system. If either A or B is lost the system will continue to work but the FEEL DIFF PRESS light will illuminate (when flaps up).

Rudder is the most controversial flight control on the aircraft. After the PCU (Power Control Unit) failure that caused the 737 crash in PIT this has become one of the most studied systems on aircraft today. While the failure mode was obviously a very uncommon one it was fatal due to several circumstances. First, the aircraft was flying below what is known as “crossover speed”. Crossover speed is the speed at which the ailerons are able to overpower the rudder and stop roll against a full rudder deflection. At the time the speed they were at was considered above crossover but later investigation has proven that the original Boeing tests were not accurate and this invalid data was given to the FAA. These minimum speeds have now been increased fleet wide for additional margin of protection. Further, the failure of the PCU caused it to hydraulically lock to full deflection.

A modification has been added to allow the pilot to attempt overpowering a failed PCU. Additional changes have been made to improve the reliability of the PCU and the final fix is to be a completely new design. The rudder is completely hydraulically powered with no manual reversion. Feel and centering is done mechanically. Rudder trim simply repositions the rudder pedals and re-centers the feel. The rudder pedal position and the rudder position always follow each other. The rudder cannot move independent of the rudder pedals.

If A and B hydraulic fail the rudder is powered through Standby hydraulic. Standby hydraulic is powered by manually selecting the Flight Control switches from either A ON or B ON to STDBY RUD. This will depower the associated FEAR group and turn on Standby hydraulic. The rudder will then be powered through the remaining normal hydraulic system (A or B) and Standby. Standby hydraulic will automatically be activated to provide backup to the rudder during takeoff and landing if A or B hydraulic are lost. The parameters to automatically activate Standby are:

· A or B hydraulic pressure lost

· Flaps extended

· In flight or wheel spin up of greater than 60 kts.

RPR: The modification mentioned earlier that has been added is called the Rudder Pressure Reducer (RPR). Remember that both A and B normally provide pressure to the rudder. The RPR reduces the pressure ONLY from A system to the rudder by about a third. The pressure from B system is not reduced.

The RPR reduces A system pressure after takeoff about 1000 ft. On approach to landing the RPR restores full pressure to A at about 700 ft. If the RPR does not restore pressure at 700 ft. the Standby hydraulic system will activate as noted above due to lost pressure on A system. The purpose of this system is to allow the pilots a better chance of overriding an uncommanded full deflection. In the case of failure of SYS B HYD or engine failure the RPR will restore full pressure (or not allow reduced pressure) to allow full rudder deflection if needed. 

Yaw Damper:  Powered by “B” Hydraulic, does not move rudder pedal during yaw damper operation. An indicator is located on the instrument panel to show movement of the rudder by the yaw damper. Pilot rudder input is not shown on this indicator. Selecting the B Flight Control switch to STANDBY or OFF will disengage the Yaw damper.

Trailing Edge Flaps: Normally operated by “B” hydraulic, if B HYD fails then the flaps can be extended using alternate electric extension. The alternate electric may also be used to retract the flaps as well. The alternate flap extension system is very slow compared to the normal hydraulic and care should be given to allow time to extend (or retract) the flaps with the alternate system. When the alternate system is activated the hydraulic side is locked out with a bypass valve. Asymmetry protection is automatic with the hydraulic operation but no asymmetry protection is available with the alternate electric operation. In normal operation flap range is from 0 – 30 but flaps 40 is available for use. A flap load limiter is installed on flaps 40 and will automatically retract flaps to 30 if 158 KIAS is exceeded (300) or 162 KIAS (400). The flap handle will not move, just the flaps retract. Flap handle “gates” are installed on Flaps 1 and 15 to help during go-arounds in getting the correct “next” flap.

Leading Edge Devices: Normally powered by “B” hydraulic, if B hyd fails then Standby Hyd can extend LE Devices. During Alternate Flap extension, when the Alternate Flaps switch is selected to DOWN all the LE Devices will fully extend. Once extended using alternate flaps the standby hydraulic system cannot retract the LE Devices. LED’s are controlled through the flap lever in normal operation.

Leading Edge Flaps: Extend on flap extension

Leading Edge Slats:

Flaps 0 (UP): Retracted (UP)

Flaps 1, 2, 5: Extend (Intermediate Position)

Flaps 10 and above: Full Extend 

Note: LE Slats go from Extend to FULL Extend at about 8°
Autoslats: When slats are in the Extend (Intermediate) position with flaps 1 - 5, they can be extended automatically when near a stall. This is normally powered by “B” hydraulics. The autoslat system has dual channels. If a single channel failure occurs there is no loss of capability. Single channel failure will be shown during MASTER CAUTION recall. If both channels are lost the AUTO SLAT FAIL light will illuminate.

PTU: The autoslat operation can be powered by “A” hydraulic through the PTU (Power Transer Unit) if B engine pump fails. The PTU transfers power but not fluid. The PTU is started if loss of pressure on the B engine pump is sensed. This PTU only transfers power in one direction, from A to B.

Note: if autoslats are activated the amber LE FLAP TRANSIT light is inhibited (to prevent distraction during a stall recovery)

Ground Speed Brakes: When armed the speed brake handle will automatically deploy on landing, raising all spoiler panels (including Flight spoilers). All spoiler panels will automatically extend fully on landing with speed brake handle in ARMED position, thrust levers in idle and indication of a correct combination of wheel spin-up or wheel spin-up and ground sensing is present. To arm Speed Brakes prior to landing pull handle up out of detent and back slightly until Green SPEED BRAKE ARMED light comes on.

For takeoff speed brakes are not armed but will extend automatically when thrust reverser levers are selected to reverse if not already manually selected out. After landing the speedbrakes will stow automatically if either thrust lever is advanced.

If the amber SPEED BRAKE DO NOT ARM light is illuminated the speed brake lever must be moved manually to the full up position on landing. 

Mach Trim System: As the 737 tends to “tuck” above 0.615 M a trim system is installed to compensate. It controls through the elevator feel and centering unit. Mach trim uses a two channel computer and failure of one computer will not result in any loss of capability.  However a single channel failure will result in a warning on the Master Caution when recall is checked. Failure of both channels will fail the system and illumination of the MACH TRIM FAIL light. If the system is lost in flight you are restricted to 0.74M. Since this is very close to normal cruising Mach this is not a very restrictive limit.

Speed Trim System: At low gross weights, low speeds, high thrust, aft C.G. and flaps extended the 737-300/400 tends to become neutral in handling. As you might expect it is not considered good to have a neutral handling aircraft during initial climb out after takeoff. To give the 737 a positive stability feel a speed trim system has been added that will automatically trim the aircraft through the autopilot trim system. You will see the trim wheel being turned by itself on initial climb out even though the autopilot is off. This is a dual channel system and a single channel failure will not result in any loss of capability. Single failure will be shown by during MASTER CAUTION recall. Dual channel failure results in system failure and illumination of the SPEED TRIM FAIL light.

The speed trim system operates under the following conditions:

· Sensing of trim requirement

· Flaps UP (300), UP or DOWN (400)

· Airspeed 100-300 KIAS

· 10 seconds after liftoff

· 5 seconds after trim release

· N1 above 60%

· Autopilot OFF

The Takeoff warning system will sound when one or both thrust levers are advanced (or takeoff warning test button pushed as installed) when:

· Stab trim not in GREEN band

· Flaps not in takeoff range (300 1-15, 400 5-15)

· Speedbrake lever not in DOWN detent

· LE devices not in takeoff position

· Parking brake set (as installed)

Instrument/Nav/Comm (PH 13.x.x)
IRS (PH 13.37.x)

Most of the instrumentation in the 737 is very similar to what you have seen in many other aircraft. However, there are a few systems that bear mentioning. The first is the IRS. No, this isn’t some system devised by the Internal Revenue Service to track pilot income. Actually the acronym stands for Inertial Reference System. This system is the basic building block for a couple of very important features and yet is transparent in use to the point of being virtually unnoticed in normal operations.

Two IRS’s (Left and Right) are installed in the 737-300 and 400. The IRS serves as a highly accurate and very reliable source of gyro input for the attitude and directional gyros as well as position input for the FMC. Each IRS uses a system of laser ring gyros that are able to sense motion and attitude change. These laser gyros must be aligned before use to ensure accurate information. At the start of each flight part of the normal checklist is to turn each IRS from OFF to NAV. This will begin the align process. The aircraft cannot be moved during this alignment process even to the point that a tug cannot bump the aircraft or the align will fail and have to be restarted. As the full align process takes a full 10 minutes it is wise to get the IRS’s aligning early in the preflight process to be sure that you have allowed enough time for a proper alignment. During the alignment process the pilot will enter the aircraft position into the FMC to allow the IRS to “find” itself. This is covered later in the FMC initialization area.

The selector on the IRS has an ALIGN position on it but when selecting NAV the selector will pass through the ALIGN position and begin an ALIGN while the selector is in the NAV position. Once fully aligned the IRS will then automatically enter the NAV mode as the selector is in the NAV position.

A key point to remember about the IRS is that it actually is serving two very different purposes

· to give a gyro signal to the attitude indicator and compass system 

· provide nav signals to the FMS including lat/long position, true and magnetic heading, acceleration, ground speed, track and wind data

As the IRS has two distinct modes of operation at one time it is possible that one side may fail and the other side continue to work. For this reason a fourth selector position is available on the IRS labeled ATT for attitude. This is a backup mode in the case that the nav side has failed it may be possible to recover attitude information only and continue with full normal operation on the attitude indicator and HSI.

Although a “fast align” feature is available, US Airways only uses the full alignment so after every flight the IRS is shut down and then restarted if the aircraft will be continuing on. This prevents cumulative drift errors from building up in the IRS system.

The IRS normally operates on AC power but each is provided backup on DC power. The right (F/O) IRS only has 5 minutes of DC backup provided while the left (Captain) IRS is not limited.

Each IRS also has four indicator lights to show its mode of operation. They include:

· ALIGN – white light

· Steady on, either aligning or shutting down

· Flashing, alignment error (gross position error or no position entered yet)

· Light out, IRS not in align mode (normal condition)

· FAULT – amber light

· System fault has been detected

· ON DC – amber light

· IRS is operating on DC power from switched hot battery bus (not normal)

· Momentary illumination during alignment self-test (normal)

· DC FAIL – amber light

· DC voltage for IRS is not normal (if other lights are out then IRS is operating normally on AC power)

The IRS’s have a common keypad and display. This allows input of position directly into the IRS (not used by US Airways in normal operation). The display can be selected for Left or Right IRS with a two position selector. The display can show error codes when a FAULT amber light is illuminated. Error codes are found in the PH. If IRS is ON DC on the ground the ground call horn will sound in the nose wheel well to warn of possible battery drain.

(Make your flight instructor happy!: The key to remember with the IRS is not to simply turn it off if the amber FAULT light comes on. By using your QRH procedures you will be directed to attempt recovery of the IRS in attitude (ATT) mode to continue with normal gyro operation. 

Instrument Transfer Switching (PH 13.27.x)

Due to the redundancy in modern jet transport aircraft it is possible to have system failures and keep on flying with normal operation restored. That is the purpose of transfer switching. If a pilots indicator fails the pilot can attempt to restore normal function to that indicator if the failure was in the source and not the gauge itself. Three (in some cases two) switches are provided to allow switching sources for the Attitude indicators, Compass systems and in some cases VHF NAV.

Basically stated, if the IRS fails on the captains side, he can switch to the F/O’s IRS to continue with normal indicator operation. The F/O can also switch to the captains side. The same is true for the compass system and for the VHF NAV. On each selector there are three positions: BOTH ON 1, NORMAL and BOTH ON 2. If the captain loses an indication the selector would be positioned to BOTH ON 2 (on F/O’s source) and of course if the F/O loses an indication the selector would be positioned to BOTH ON 1 (on captains source).

Of course be aware that if the failure is in the indicator itself changing sources will not restore proper operation.

Also, the source switching does not involve the captains backup “peanut” gauges which are entirely separate in both power and sensor source.

VHF NAV (PH 13.19.x)

The VHF NAV (aka VOR/ILS) will operate as a simple VOR nav radio in manual but also has an important function in providing a backup and correcting function to the FMS. Normally the nav radios are run in what is called the autotune mode. This means that when the FMC is being used to control the aircraft navigation the FMC is able to auto tune the two nav radios to appropriate VOR/DME stations as needed to provide a second source of position information to the FMC as well as help establish IRS “drift” during long flights. The FMC can use several DME sources from one radio if needed using what is called “agility tuning”. The FMC can determine the best signals to use from the available VOR and DME stations in the FMC database.  Normally the FMC will prefer DME signals over VOR when available. 

The FMC is able to use all this information in a transparent way during normal operation to establish more accurate flight navigation. The pilot can force the radios into manual operation by either pushing a push button selector on the nav radio itself from AUTO to MAN position. When in MAN mode the FMC will update using the station tuned manually. The radio is also in manual when selecting the HSI selector from NAV to VOR/ILS. You will be this on most flights when getting set up for final approach. When the HSI selector is in VOR/ILS the IRS is no longer getting backup information and the FMC will give a warning message stating “IRS NAV ONLY” in the scratchpad. This is an advisory message and can be cleared if you are on approach with ILS tuned.

Auto Flight (PH 14.x)

The 737-300/400 has two autopilots installed, labeled A and B. The selectors for the autopilots (called paddles) are located in the glareshield in a panel called the MCP (Mode Control Panel). Virtually all controls for making direct inputs to the autopilot,  auto throttles and flight directors will be made from the MCP. The 737-300/400 has autoland capability rated to CATIII.

The 737 uses onside logic, meaning the pilot (side) that has “control” will command the flight directors. Since each pilot may select different nav data sources this may result in improper commands being given on the “off” side.

When the Flight Directors are turned on the first F/D that is selected on will be the “master”. An MA light next to the master FD will illuminate to indicate its master status. When an autopilot is turned on the autopilot selection will override the F/D selection if different. The F/D’s can also go into independent mode and in this case both MA lights will illuminate and each F/D will present its own nav data. There are three situations that will cause independent mode:

· APP mode with LOC and GS captured

· GA mode below 400 ft. RA

· Takeoff mode below 400 ft. RA

Both F/D’s must be on to engage takeoff or go-around mode. When the TOGA switch is pushed on takeoff the initial command is 10° nose down. Heading command if other than runway heading will be 4° maximum bank until 400 ft. then selected bank angle. At 60 KIAS the F/D pitch will command 15° nose up. After liftoff pitch will command to maintain the set MCP speed (V2).

Note: Even if the F/D switches are OFF they will display automatically if the TOGA switches are pressed below 2000 ft.

Normally the captain will use the A or left paddle autopilot and the F/O will use the B or right paddle autopilot. Each paddle had three positions. The first position is the bottom or OFF. Above that is the middle or CWS (Control Wheel Steering) position. Finally, at the top is the CMD (Command or ON) position.

The autopilots are identical in capability and normally each pilot just selects the autopilot on their side. Selecting the autopilot on the flying pilots side allows the onside logic to know which pilot’s nav inputs to follow. 

Control Wheel Steering allows manual control of the autopilot through the control wheel. Basically the autopilot keeps the aircraft wherever you leave it. In CWS the autopilot will maintain the last pitch and roll the pilot has commanded through the control wheel. If the bank is 6° or less the autopilot will roll level and maintain heading.

CMD (ON) will engage the autopilot and the pilot can now command the autopilot through the Mode Control Panel (MCP).

MCP

The Mode Control Panel contains all the major controls for the autopilot. These include:

Altitude Alert, Speed, Heading, Vertical Speed, Autopilot modes, Bank Angle, Course as well as F/D, Autopilot and Auto throttle controls.

These selectors are actually controlling autopilot, auto throttles and flight directors as available at the same time.

MCP selectors:

Altitude Alert -

Set the assigned altitude. Knob will rotate with clicks for each hundred feet. When within 900 ft. of set altitude a tone will sound with orange ALTITUDE ALERT lights for each pilot. Lights will extinguish within 300 ft. of set altitude.

Course-

Each pilot has a Course selector to control the HSI on their side. This selector will control when the HSI switch is in VOR/ILS mode. When in NAV mode the FMC will control the HSI.

Heading-

Assigned heading may be set with the Heading selector. Bank angle may be set using a square outer bezel around the Heading selector knob. Bank angle may be selected from 10° to 30° of bank. 

IAS/MACH Speed-

The Speed selector will drive the orange speed bug on the airspeed scale as well as set the proper command speed for the autopilot and auto throttles. The display will automatically change from IAS to MACH around 26,000 ft. A changeover button is provided to force a change from indicated to mach and is labeled C/O.

Vertical Speed-

When in vertical speed mode the pilot can set the desired vertical speed. Descents are noted with a minus sign (example: -1500 for 1500 fpm descent). The selector is a roll knob that is rolled similar to a trim wheel. You will move the selector with your finger down for climb and your finger up for descent. It makes more sense when you actually do it!

Autopilot mode selectors-

Level Change-

The name sounds confusing but Level Change actually is a very intuitive command. If you select a new altitude and then press Level Change (LVL CHG) you will get either Climb power for climb or Idle for descent while maintaining the selected speed.

Vertical Speed-

In this case pressing this mode (V/S) will provide the requested vertical speed while maintaining the selected airspeed. While Boeing is good they cannot give any vertical speed you request without regard for the actual performance capability of the aircraft. If you request a vertical speed that is larger than the aircraft can sustain it will begin to trade off airspeed as it tries to honor your requested vertical speed. This will continue until you exceed certain limits at which point you will revert to Level Change.

LVAV & VNAV-

These are the ones you have been waiting for. When LNAV (lateral navigation) and VNAV (vertical navigation) are selected you have “hooked up” the autopilot to the FMC. Please note that you can use either of these without the other.

Basically when LNAV and VNAV are engaged all MCP inputs are “ignored” except for one important one, altitude alert. VNAV will always respect the set altitude. For this reason you may have certain crossing restrictions in the FMC but the “hard” altitude should always be put in the Altitude Alerter window.

Altitude Hold-

The ALT HOLD mode will allow the pilot to level at whatever altitude the button is pressed at. However, normally the autopilot will enter this mode after reaching the selected altitude in Level Change or Vertical Speed modes.

VOR LOC -

The VOR LOC mode allows the autopilot to capture a VOR or Localizer course.

Approach -

The APP mode allows the autopilot to capture an ILS course and glideslope.

N1 -

The N1 mode allows the Auto Throttles to begin controlling thrust from TOGA to the current mode in the FMC.

(Boeing Bugaboo: When on LNAV the autopilot will follow the FMC regardless of where the HISI switch is positioned. In other words, you can be looking at VOR data on your HSI and actually following the FMC route. Be sure you know what you want to display and navigate from when selecting your HSI switch.

Auto Throttles

The Auto Throttles will follow power settings as commanded by either the MCP or the FMC. On taxi out the pilot will arm the auto throttles by selecting the A/T (Auto Throttle) switch to ARM. On takeoff the pilot will activate the auto throttles by pressing the TOGA switches.

In flight the auto throttles are activated by selecting the A/T switch to ARM.

The Auto Throttles are deactivated by pressing the A/T Disengage buttons in the end of each throttle lever or by selecting the A/T switch to OFF

Oxygen (PH 15.x)

Flight crew oxygen is separate from passenger oxygen. A single bottle supplies all oxygen for the flight deck (including jump seats). This bottle is turned on or off using a valve behind the F/O seat. Turn the valve full counterclockwise to open. Indication of bottle pressure on overhead panel is NOT an indication of the valve being open as pressure is taken from bottle ahead of valve. An indication of 1400 psi or more is sufficient in all cases for flight crew. A chart is pasted on overhead panel to determine status if pressure is lower. A green thermal blow out disk is located on outside of aircraft skin on lower right fuselage in front of the cargo door.

Passenger oxygen is automatically deployed at cabin altitudes of 14,000’. The system can also be manually deployed by pilot by pressing the PASS OXYGEN switch to ON. If activated the PASS OXY ON light will illuminate and the OVERHEAD system annunciator and Master Caution light will also come on.

The Passenger Oxygen is created using chemical oxygen generators. They will run for about 12 minutes. Each PSU (passenger service unit) holds 4 masks on either side of the aisle for each row. There are also two masks at each F/A jumpseat and two in each lav. Once activated by one of the masks a generator unit cannot be stopped.

Do not use Passenger Oxygen in the case of smoke and fumes as it will not prevent inhalation of the contamination.

Powerplant & APU (PH 16.x)

737-300 thrust rating: 


20,000 lbs.
CFM 56-3-B1

737-300 LR & 737-400 thrust rating: 
22,000 lbs.
CFM 56-3-B2

The 20K thrust engines derate down to 18.5K and the 22K engines derate down to 20K. Please note that the 22K engine is not allowed to derate to 18.5K (PH 3.9). Please note that the 20K engines are also called “B1” and the 22K called “B2”.

There are two ways to reduce power for takeoff from the Maximum Rated thrust. The first is called derate, the second is called standard thrust. Derate is a certified thrust level and therefore may be used in situations where standard thrust (assumed temp) may not be allowed such as wet runways or certain MEL items. It is possible (and very common) to use both derate and standard thrust together. However, there are times when only one or the other (or neither) may be used (PH 3.9.3).

The PMC (Power Management Control) has limited authority over the MEC (Main Engine Control). The PMC trims or adjusts the MEC to provide a constant thrust setting once power is set. The PMC will keep a particular N1 setting for a given thrust lever angle. The PMC will also protect against high RPM’s or EGT. The PMC can warn of detected failures in itself and this will illuminate the PMC INOP light, the ENG sys annunciator and the MASTER CAUTION lights.

The PMC can be selected off inflight and the MEC will then have complete control. For dispatch purposes if one PMC is INOP and is turned off the second one must also be turned off, however if failure occurs inflight the second PMC does not have to be turned off.

Reversers

Each reverser is powered by its respective hydraulic system, Engine 1 Reverser by Hydraulic A and Engine 2 Reverser by Hydraulic B. Both reversers have Standby Hydraulic as backup for limited operation in alternate. Reverse is available when the fire handle is in and the radio altimeter shows 10 feet or less or the air/ground safety sensor is in Ground mode. The throttles must be in idle before the reverse lever can be selected.  

The engine reversers each have an isolation valve, a control valve, an amber REVERSER UNLOCKED light above engine instruments and an amber REVERSER light on overhead panel. Any time the reverser sleeves are unlocked the REVERSER UNLOCKED light will illuminate. During normal operation any time that the reverser handle is stowed the REVERSER light on the overhead will come on until the reverser is fully stowed. This is a disagreement light and it is normal for this light to be on for up to about 10 seconds during normal operation. If the light is on for more than 12 seconds the MASTER CAUTION and ENG annunciators will come on to indicate an abnormal condition.

If during normal flight (reverser levers in stow position) the REVERSER UNLOCKED light comes on the Auto-stow system will detect this abnormal condition and the isolation valve will open and the control valve will command to the stow position. The hydraulic pressure will then drive the sleeve back into the stowed position. In this way the stow system becomes an Auto-stow safety system that “watches” the normal locking system as a backup. The REVERSER light is the system watching the stow system during normal operation and it will illuminate if the Auto-stow is activated as well. Once activated the Auto-stow will keep the isolation valve open and the control valve in the stowed position to keep hydraulic pressure closing the reverser sleeve until the reverser is deployed or maintenance corrects the problem.

Engine Warmup and Cooldown (PH 3.6.8/9, PH 3-82)

2 minutes minimum for engine warmup

15 mins. with extended warmup noted on release

3 minutes for normal cooldown

1 minute if operations require it

APU Warmup and Cooldown for pnumatic source  (PH 3-16, 3-87) 

1 minute minimum

2 minutes normal

APU is available for use both on the ground and inflight. The APU may be started either inflight or on the ground. APU will start better below 25,000 ft. If an APU start on the ground fails the following start must be observed for tailpipe torching. After a subsequent successful start the observer is not required. Note that the observer is only required after a failed ground start, not a failed airborne start.

APU Aborted start limits (PH 3b.6)

After first attempt: 

no cool down 

After second attempt: 
5 minutes

After third attempt: 

1 hour

FMS (PH 13.57 to 13.119)

A little general theory:  All FMS systems that I have used function or think in a “Mode” pattern. This is to say that the FMS must always be in a mode or phase and be aware of what the aircraft is doing to “know” what mode it should be in. The FMS will have many different ways to identify a mode change but it will need to change modes during every flight. The pilot should be aware of the modes and their changes. The 737-300 is no different. With the pilot entering the proper needed data during initialization the FMS is able to properly plan and control a flight through all the necessary phases or modes.

Further, the pilot must enter a route of flight to allow for lateral planning. This will also involve modes, in this case, takeoff runway, SID (if applicable), enroute, STAR (if applicable) and approach/go around and landing runway. The pilot will enter the needed route data before flight and modify it inflight as necessary.

Some changes the pilot will make are considered Strategic (entire flight) and some are Tactical (current flight phase or mode). As you learn the different functions of the FMC and the Autoflight system be aware of whether a function is Strategic or Tactical. For example Cost Index is Strategic (entire flight) but Descent Mach is Tactical (descent only).

The 737-300 has one FMC (flight management computer) and two CDU’s (control display unit) for data entry. This means that whenever either pilot is entering data it is being put into the same unit in either case.

The FMC uses two IRS units to supply basic inertial reference information. This is then updated with whatever other signals are available using either VOR/DME or DME/DME. In normal use the most accurate is DME/DME in autotune mode. Autotune allows the FMC to choose the frequencies based on the best geometry for accuracy. Autotune will normally tune both navs to separate DME’s. However, if one nav is not available the remaining single radio can be “agility tuned” and rapidly cycle between two separate DME stations on the same radio.

All data will either be typed or selected into an area called the scratch pad. Once the information is in the scratch pad it can be selected to the proper place in the FMC. The scratch pad is simply the bottom line of the CDU and is also used to display various warning messages which can then be cleared by the pilot.

Once data is selected to a line in the FMC the pilot has two options. When satisfied that the data is correct the pilot will press the EXEC key which will execute or activate the new data. The other option is to press a prompt which now is available that says ERASE. This will delete the last data entry and go back to the prior condition. 

Please note that pilots can play “what if” by typing in and selecting new information and then erasing it without changing the current nav situation.

Finally, remember that the FMC is calculation the path (LNAV or lateral navigation), the profile (VNAV or vertical navigation) and the thrust (auto throttles). You can use any, all or none of this calculation as it is appropriate at the time.

FMC 101

First, a little general autoflight theory! The Boeing has three “layers” or levels control if you wish to call it that. The first or lowest level is manual control. This would be the pilot controlling through the control wheel and the thrust levers. 

“Manual” 

	Pilot

	Flight Controls
	Thrust


In this case the pilot is controlling any flight control movement by use of the control wheel. The same holds true for thrust. The pilot can manually control the thrust levers to command any thrust level needed. This is hand flying as you have always done.

The next level of control is autoflight. This is when the autopilot and auto throttles are engaged. In this case the pilot is controlling the aircraft through the settings on the MCP for the autopilot and the thrust levers. The pilot is telling the autopilot and auto throttles directly what is wanted. For example, if a heading of 90 is required the pilot just sets a heading of 90° in the MCP and the autopilot holds that heading. If the pilot wants a climb of 1000 fpm then the pilot sets 1000 fpm in the MCP.

“Autoflight”

	Pilot

	Autopilot
	Auto throttles

	Flight Controls
	Thrust


The final and most sophisticated level is computer guided. In this case the pilot enters the desired settings in the FMC and the computer calculates the proper flight path and track. The FMC then commands the autopilot and auto throttles to properly maintain the computed track and path. If the pilot wishes to make changes or revisions to the flight plan then it is done to the FMC which then recalculates the needed information. For example, if the pilot wishes to change the flight plan route to go direct to a new fix, the new fix is typed into the FMC and the FMC now computes the new course and commands the autopilot to turn to the new heading.

“Computer Guided”

	Pilot

	FMC

	Autopilot
	Auto throttles

	Flight Controls
	Thrust


Each higher level uses all the previous levels. In other words computer guided flight is also using the autoflight and manual levels. The pilot can always “drop down” from one level to a lower level by disengaging the appropriate equipment. For example, the pilot may be climbing under computer control in VNAV. By selecting a vertical speed of 1500 fpm on the MCP the pilot has now put the vertical path in autopilot control. The FMC is not controlling the climb rate. If the pilot then disengages the autopilot the aircraft is now under manual control and the pilot is now manually controlling the climb rate.

Two things that should be pointed out. You can have various levels of control at one time. For example, the track may be computer guided by the FMC while the vertical path is under autopilot control. Another example is when the pilot is hand flying but using auto throttles (which is very common). In this case the flight controls are in manual but the thrust is in autoflight.

The other thing to point out is that when hand flying the pilot may use the Flight Director so that while the aircraft is under manual control the pilot is still getting autoflight or computer guided assistance.

A limitation of the US Airways 737-300 FMC is that we have the “iron cockpit” instead of “glass cockpit”. This means we are still using the same type HSI display that the 737-200 and other “older” aircraft with locomotive type round dials have. The problem here is that you cannot visually confirm what you have typed into the FMC except on the cryptic FMC display itself. In other words, we don’t get any nice color pictures. You are going to have to be better at drawing pictures in your head!

OK, try to remember your early geometry problems that would talk about points and lines. If you can remember, a line segment is defined by joining two points. In other words, you have to draw the line from one point to another point. If you don’t have two points you don’t have a line segment. Now you could call those points Point A and Point B, but we will call these points things like KCLT and SHINE.

You probably understand that the FMC is taking you TO somewhere but try to remember that the FMC has to compute FROM somewhere TO somewhere to make the line that it will then try to follow for you. If you don’t have a FROM and a TO point (waypoint) you won’t make a line segment (nav segment). It even gets a little harder. The FMC will only show you the TO (where you are going) but doesn’t necessarily show the FROM. The TO waypoint will be reverse highlighted on the LEGS and PROG page (example: CLT ). The FROM waypoint is only shown on the PROG page. Further, it doesn’t show the nav segment at all, you just see the waypoints to navigate between.

Having said all that, as long as you understand that each time you go somewhere the FMC needs two points for each nav segment then you pass FMC 101! Now, the FMC may create some of these points for you automatically but TRUST ME! you need two points for each nav segment, a FROM and a TO waypoint.

Hands On

The FMC has a keyboard, screen and what are known as Line Select Keys on the side of the screen. The pilot will use the keys on the keyboard and Line Select Keys to enter and modify data in the FMC. The Line Select Keys (also known as LSK’s) are in vertical rows along the side of the screen and are numbered from top to bottom and lettered L for left and R for right. In this way the top key on the left is LSK 1L and the bottom (sixth) key on the right is LSK 6R. These LSK’s can allow the pilot to select data showing on the corresponding line on the screen to enter elsewhere in the FMC.

What’s It All About? – OK, Alfie may not ever know what it is all about but now you can know what the little symbols mean on your FMC.

Box Prompts – If you have box prompts that looks like this (((( then you must enter data into these boxes. You haven’t completed basic preflight if any box prompt is left unfilled.

Dashes – If you have a dash prompt that looks like this ――――― Then you can put in data here but it is not required for normal flight.

Access Prompt – If you have an access prompt that looks like this < or > then you may press the accompanying line select key to go to an additional FMC page or to activate a function. The page or function will be listed next to it like this:

<PERF INIT
Waypoints

A waypoint is a navigation fix that is used by the FMC. This can be a VOR, intersection or airport. You may use a waypoint that is already named and in the stored database or you can create your own as needed. Below are 4 different ways to create a waypoint if it is not already available to you in the database.

PBD – Place Bearing/Distance
 
Example: 
CLT314/64

PB/PB – Place Bearing/Place Bearing 
Example: 
CLT314/HMV171

Along Track Displacement
(-400 only)
Example:
CLT/-64

Lat Long




Example:
M3551.5W08158.3

Note: Bearings must have three numbers, 360 is put in as 000. Only the minus sign must be used for along track displacement, the plus sign is assumed.

Each new waypoint that is pilot defined will be given an identifier for FMC use that uses the identifier of the reference. For example, the first pilot created waypoint off of CLT would be CLT01, the second CLT02 and so on. Since a lat/long waypoint doesn’t have a reference it is assigned WPT for the first three letters.

Conditional Waypoints

All previous waypoints we have discussed are actual fixes that can be navigated to. However, some fixes in the FMC will be for information but cannot be navigated to. These fixes are called conditional waypoints and are not able to be manually entered, they are created by the FMC. Conditional waypoints normally are used for vertical planning such as crossing restrictions but can also be used for intercept points or if the aircraft is on heading only.

Enter At Own Risk

Once you have entered new data into the FMC or made changes to previous data you will need to press the EXEC key to execute the commands.  This is sort of your way of telling the FMC that you really want it to do what you just said to it. When you have made a change on any page you will see the letters MOD in the upper left hand corner of the screen. This indicates that the data the FMC is showing has been modified from the currently flown information and is not accurate for what is being flown. Once you press the EXEC key this will change to the letter ACT to indicate that the data being shown on that page is ACTIVE and being currently flown. Don’t worry, this is easier than it sounds with a little practice. Also, Boeing thought you might need a little help, so they put a white light in the EXEC key. Anytime you make a change that will require you to press the EXEC key to activate it, the white light will come on and not go out until you either press the EXEC key or clear the previous changes. Just remember you have to put out the white light in the EXEC key by either pressing it if you like your changes or erasing your previous change so you go back to the last “approved” state.

Uh-Oh!

OK, nobody wants to hear their doctor (or their pilot!) say uh-oh while working but from time to time you “make a boo-boo” and need to correct it. There are three ways to fix or change something already in the FMC.

ERASE - If you have modified something you will have an ERASE prompt on the bottom left corner of the screen to make it all go away. By pressing the ERASE prompt you remove all the changes just made back to the last point that the EXEC key was pressed.

CLR - If you type in something in the scratchpad and need to just change the last letter or two just press the CLR key. CLR stands for CLEAR and will clear out the letters or numbers typed into the scratchpad. You can either press it momentarily to clear one character or hold it to clear the entire line.

DEL - The DEL key allows you to put the word DELETE in the scratchpad (if the scratch pad is blank). You can then line select the DELETE over a line in the FMC to get rid of it. An example would be to delete an intersection from your route. You may need to press the EXEC key after using the delete function.

Pages and Pages and Nothing to Read

The different screens you will work with on the FMC are called pages. Normally if you wish to see a screen you will just press the key that corresponds to that screen (for example:  DEP ARR to see the Departure Arrival screen). Some screens will have multiple pages to show all the information related to that function. For example, a long flight will have a LEGS page that has many pages (or screens) in order to show all the fixes on the route. When a page has more than one screen you will scroll to see all the screens. If you aren’t sure if there are additional pages just look to see the page numbers in the upper right hand corner. You will see a format using the current screen number followed by a slash and then the total screens for this page. An example is TAKEOFF REF will show 1/2 meaning you are seeing page one of two total screens. LEGS page may get quite a few pages with something like 2/5 being in the upper corner. This example would mean you are looking at screen 2 of 5 total. Use the PREV PAGE (previous page) and NEXT PAGE keys to move between the screens. Think of this as scrolling vertically. All the information is the same type (LEGS in this case), it just can’t be shown all on one FMC screen.

Other times you will have prompts to take you to different pages that have different functions in order to complete a task. In this case you will actually be changing pages and seeing a different type of information. You will see the access prompts < or > on the FMC screen and just click the corresponding LSK to jump to that new page screen. One example would be an <EXTENDED DATA prompt that is on the ROUTE LEGS page but jumps to ROUTE DATA page.

The Theory of Discontinuity 

Alright, I admit that Einstein didn’t come up with a theory of discontinuity but you will have to learn about it just the same. This is a fancy $20 dollar word that means gap. Yeah, I know, why didn’t they just say so in the first place. At any rate, this is a very special gap (you probably guessed by now!) and you must get rid of it or your FMC will stop naving along. Actually a discontinuity is a gap in your route and it will show up as a string of box prompts (the little boxes, remember? (((() in your list of fixes on your LEGS pages. If you do not clear the discontinuity the FMC will just go dumb and drop to heading mode until you tell it to go further. In other words, the discontinuity or gap in the route tells the FMC just to wait here for further instruction. Actually, there are times we leave the discontinuity in place but during cruise flight we normally want to get rid of it. How do we get rid of the discontinuity, by line selecting the next fix we want into the box prompts. This is called closing up the discontinuity. Aren’t you glad you asked? Most of the time you will create a discontinuity when doing a reroute on the LEGS page and you will then close it up.

The Slash Thing

No, this isn’t about Jack the Ripper. The manual actually calls it the Slash Rule but there are so many exceptions that for starters we will just go with the easiest way to remember. Somebody will show you the exceptions later I am sure. Some data that you will enter is in a format that may need two entries. For example, when entering a crossing restriction you will need to enter a speed and/or an altitude. The format for this is SPEED/ALTITUDE or XXX/XXXXX. For this example for 250 KIAS at 10,000 ft. you would type in 250/10000. In some cases you may only need to enter one entry. If you only needed a speed at the restriction you could just type 250/. For just the altitude you could type /10000. This is called a trailing or leading slash. This is also used for wind direction/speed and BEARING/RANGE. There is some difference between the –300 and –400 here but by following this example for now you will be OK. You can learn the exceptions later.

(Boeing Bugaboo: On some pages you will enter a MACH/SPEED. However for some reason Boeing didn’t follow any format here. The Climb page uses .75/290, the Cruise page with take one or the other but not both and the Descent page will use the 320/.72 format. Just simply use the leading or trailing slash for Climb or Descent but only the number for Cruise.

Key to the Whole Thing

We are talking about pages but you will need to understand how to quickly get to those pages. In most cases the quickest way to access a particular page is by using a key on the CDU. We will take a look at the most common uses for each page key on the CDU but we won’t try to look at every function, just the most commonly used ones. Just to help keep things clear, all key names will be in bold and any onscreen access prompts will have the < or > prompt next to them.

INIT REF key – This key will access the INIT/REF page. Basically you will use this page to find the beginning of the initialization process if you are not already there. Just press INIT REF, <IDENT. From this point you can complete the normal initialization process. The INIT REF page will also allow access to other pages as listed using the < or > prompts. During flight I also use this page to select <PERF and go to the PERF INIT page to see the current gross weight.

RTE key – This key will show the pilot the flight plan route as stored or entered into the FMC. This is basically a text description of the route just like you would get off of the release or from an ATC clearance. This page will also be used during initialization and you can go to that section for more information on that area. However, this page is great to use if you are unsure of how the route has been entered. It is easy to compare the route from this page to the currently cleared route or flight plan route.

CLB key – This key allows access to the climb page which is currently in use. Note that the actual name of the climb page will change as the mode of climb changes. The pilot can enter a manual speed or select an FMC computed speed such as ECON, MAX RATE or MAX ANGLE. If the pilot chooses to enter a speed  manually then it can be entered as either an indicated airspeed, a Mach number or both. For example to have the aircraft climb at 280 KIAS until reaching MACH .72 and then climb at .72M you would enter: 280/.72  Otherwise just enter the speed slash (290/ for 290 KIAS) or slash MACH for the mach number (/.76 for Mach .76).

One other place that is of interest on this page is the Speed Restriction Line. In the US we are normally restricted to 250 KIAS below 10,000’. If for some reason you do not anticipate the normal restriction you can make this change here. An example of this is when climbing out of LGA some departures restrict climb speed to 250 KIAS until 11,000’ and you could change this here.

CRZ key – This key allows access to the Cruise page. Normally the pilot will adjust cruise speed here just as the climb page is done. Please note that changing a climb, cruise or descent speed on one page will NOT change that speed on any other page. Each page only relates to its own mode. In other words, if you change the cruise speed here once the aircraft is in descent mode it will change to the descent speed. The descent speed will not change when the cruise speed is changed.

This page is helpful for several things. Besides setting manual speeds as the pilot can also set a new cruising altitude here if assigned a different cruise altitude than originally entered (Please note: you should also enter a new cruise altitude on the pressurization panel when assigned a new altitude as well). If you have the CRZ page up when you dial in a new altitude the FMC will automatically put the newly dialed in altitude in the scratch pad. However, I usually find that either the FMC is too slow for me or I am on another page so I normally just type it in myself.

The CRZ page will also show the optimum and maximum altitudes for the current weight and c.g. for the current cruise mode. Just look on the upper right hand corner for this information. This can quickly allow you to determine if you wish to climb to a higher altitude. Unfortunately it won’t tell you how good the ride is up there!

DES key – The DES key allows the pilot to modify the planned descent speed profile. This page will default to ECON which is a speed based on the speed index you enter (currently 50) that tries to balance fuel burn and speed. The pilot can enter a manual speed here as needed and return to ECON if desired later as well. The manual speed can be entered in MACH or KIAS or both. For example, to descend at Mach .75 until crossover to indicated of 310 you would type .75/310. Otherwise simply type the Mach or speed as a single entry (with leading or trailing slash of course!). 

DIR INTC key – One of the more “popular” keys, the DIR INTC key allows use of the DIRECT INTERCEPT page. This page will be very similar to the LEGS page (see below) but will have two prompt boxes at the bottom. One for DIRECT and one for INTERCEPT. Simply type in or line select down the fix to enter and then line select it into the appropriate box. See the Reroutes section for more complete information on this often used page.

LEGS key – This key will access the LEGS page, one of the more commonly used pages on the FMC. Most of the time at least one pilot will have their FMC selected to the LEGS page. This page will show the route as it will actually be flown, with each fix on the route depicted. The TO fix will be at the top left of the screen in reverse highlight (CLT). You can also see here the computed course in degrees. On the right hand side of the screen you will see any speed and/or altitude restrictions for that fix. This is done in the format SPEED/ALTITUDE or 250/10000 for 250 KIAS at 10,000’ or 285/240 for 285 KIAS at FL240 or .70/310 for .70M at FL310. Please note that any restriction put in by the pilot will be in LARGE FONT and is a mandatory restriction while any restriction computed by the computer and not mandatory is in SMALL FONT but still in CAPS. Just type in the restriction in the scratchpad and line select it to the corresponding LSK on the right side of the FMC. You may also enter only a speed or altitude by itself, for example 210 for 210 KIAS or /5000 for 5000’.

There is a little more to the altitude restrictions. You may also enter them to be AT OR ABOVE or AT OR BELOW at a fix. In other words if you are given to cross DJB at or below 10,000’ you can actually program the FMC to do exactly that. When entering the altitude restrictions as above just put the letter A or B after the altitude. For example, for at or below FL200 type in /240B or type /3000A for at or above 3000’. These at or above/below restrictions are rarely used but can be handy if needed. A small note here: the FMC can generate a block altitude restriction for a fix but the pilot cannot enter a block altitude for a fix. A block altitude crossing restriction would look like this: .74/FL310 FL280.

You will also see headings, discontinuities and conditional waypoints on the LEGS page. These are FMC information and cannot be navigated to.

OK, if you didn’t get any of the above please get the following about the LEGS page. This is the page to see where you are in your flight plan route. Think of yourself as being at the top of the FMC LEGS page. You are “traveling” by moving down the page. The next fix you will go to is the TO waypoint and is the top waypoint or fix on the page. Each successive fix follows down the page. Of course you don’t move. Actually the waypoints are cleared as you reach them and each following waypoint moves up the screen. Almost like a text version of “PacMan” with the top of the FMC making each TO waypoint disappear in turn. Of course when the route has more than one page worth of fixes then you will need to press the NEXT / PREV key to see the other waypoints. Only the first page has the TO waypoint on as the other pages have waypoints that are further “down” the route.

You may simply type any fix into the scratchpad and line select it into the next line as needed. If the line is empty the new fix will simply become the next waypoint to go to. However, sometimes you will need to insert a new fix into a route that has already been built. In this case line select the new fix directly behind the fix it should follow. Most of the time this will mean that it is being selected on top of another fix. This is OK and how it works. When you select a fix over another one, the “old” fix now drops down and the new fix is next in the sequence. However, you will now have a discontinuity between the “new” fix and the “old” fix. You may either proceed to enter other new fixes or if appropriate select the “old” fix down to the scratchpad and then back onto the discontinuity. Then press enter. This will close the gap between the new and old fix and allow continuous navigation on the FMC.

DEP ARR key – This key allows the pilot to select departure and arrival data for the departure and arrival airports. Typically you will use this for any SID or STAR that is given. You will also use this page to select the departure runway and approach for arrival. Once the FMC has been initialized you will see the departure and arrival airports listed here. Please note that you are able to select arrival (ARR) info for the departure airport in the case of immediate return to departure field. Press the appropriate prompt, <DEP or ARR> as needed to access additional data. Once the new page is shown you may select the SID or STAR.  Please note that you may need to scroll to the next page if the needed procedure is not shown. You will then need to select a transition point to ensure that the departure or arrival routing will join with the entered route properly. The available transitions will automatically be shown for the selected procedure. Please note that if a transition is not selected then the route will have a discontinuity and will need to be modified to be flown properly. You may then select the runway (departure) or approach (arrival) to be used. You should wait to press the EXEC key until after you have selected everything needed so that you only have to use the page once.

A point that is often misunderstood is that you MUST enter a departure procedure even if the procedure is very simple and the route already has the needed fix. The reason for this is that the FMC will use the airport reference point or the runway (if selected) as the FROM waypoint on departure if you have not selected a departure procedure. This can cause a nav error and at times this could be serious. An example of this is in CLT when flying the PANTHER departure. The MERIL transition is just the 076 radial from CLT out to MERIL intersection and then you are on your filed route. When entering the route MERIL is shown as the transition point. However, if you leave the route as is you are actually navigating from the airport or the runway, not CLT VOR! This is not a big nav error in CLT but at some airports this could lead to a large (and expensive) error! By entering the proper departure procedure CLT VOR is included. You can now enter an intercept to MERIL to properly join the departure.

HOLD key – The HOLD key takes you to the HOLD page, one of my all time favorites. If you don’t appreciate automation anywhere else I think you will here. You will first have a page that looks like the LEGS page. Just line select down the fix you will hold at. Then select it into the box prompt at the bottom of the screen. If you have been told to simply “spin it “ and don’t have an assigned fix you can use the PPOS> (Present Position) prompt. Once you have entered the proper fix you will see a new screen that allows you to see the holding info for that fix. If a database hold is available for that fix that will be shown, otherwise the default is right hand turns (enter L for left, R for right), current programmed course into fix and standard times of 1.0 minute at or below 14,000’ and 1.5 minutes above 14,000’. You may modify any or all of these as needed to meet your clearance. If you have been given a hold that is in the database and all the data is correct then just press the EXEC key and you are done! Please note that you can enter a leg distance in place of a leg time if so cleared. You may also change the target speed if needed. 

Once entered the FMC will merrily spin your 737 for you as long as you want and believe me, it’ll do a better job than you can!

There are two ways to exit the hold. You can simply go direct to the next cleared fix or you can use the EXIT prompt on the HOLD page. The difference is that the direct will simply go immediately to the fix you put in, turning whatever the shortest way is. This may or may not be how you wish to exit. For this reason you may wish to use heading to turn the way you need to and once on the basic heading then use direct. The other method will use the EXIT prompt that will appear once you EXEC the HOLD page. This will allow the aircraft to complete the hold turn you are in and then proceed on course to the next programmed fix. If ATC clears you out of holding after the next turn then this would be the place to come. Just press the HOLD key to bring up the HOLD page once in holding if you have previously left it.

PROG key – The PROG key gives access to the PROG page, one of the more useful pages on the FMC. The FROM waypoint is displayed here but it should be understood that this is the last waypoint actually flown over, not necessarily the current FROM being navigated from. Also shown here is the arrival airport with ETA and distance to arrival airport. Please note that this is the flight plan distance and may be longer than the distance shown on the FIX page. Another helpful bit of info on this page is current fuel and planned fuel at destination. I can then subtract this to know the amount of fuel I plan to burn to destination. With this data I can get the planned approach weight by finding the current gross weight on the PERF INIT page (see INIT REF key) and subtracting this planned burn to destination. PROG page has more than one page so use the PREV / NEXT PAGE keys to see the other pages. Please note that the –300 has two PROG pages and the –400 has three. Page numbers are seen I the upper right hand corner of the screen. Page 2 (-300) or page 3 (-400) gives some addition nice to know info. XTK ERROR will give the amount the aircraft is away from nav centerline when using LNAV. This allows you to see how close the aircraft is to intercepting a nav segment. The SAT display allows the pilot to see the current outside static temp. This is helpful to determine when it is at or below –40° C SAT and the engine anti-ice is no longer required. The captain may find this display easier to read than the display on the panel.

EXEC key – This key allows the pilot to activate the new data just entered. If new data is line selected into a page the EXEC key will illuminate to indicate that the new data is displayed on the FMC but is not being flown. Please note that any time new data is entered but not executed the page will have a MOD title added to indicate that the page is modified but not activated. After the EXEC key is pressed then the page will change the MOD back to ACT to show the FMC data is now activated and is actually being flown. Remember, you’re not flying it until you put the light out!

N1 LIMIT key – As it sounds the N1 LIMIT key displays the N1 limits for various phases of flight. It also shows which phase is the active phase. The available phases are GA (go around), CON (continuous), CLB (climb), CRZ (cruise) and CLB-1 and CLB-2 which are reduced climb thrust levels. A prompt will show the active phase with <ACT> next to the appropriate phase on the screen. The phase is normally automatically changed as needed. The pilot can manually select different thrust levels by selecting a different phase but this is not a normal action. During a reduced thrust (standard thrust) takeoff the reduced climb (CLB-1 or CLB-2) will automatically be selected to avoid a thrust “bump” if the reduced thrust setting would be lower than climb power settings. A <SEL> prompt will show which reduced climb power setting is selected. Reduced climb power may be deleted by using the DEL key. By 15,000’ the climb power will return to normal CLB power thrust settings.

FIX key – The FIX key allows access to the FIX page which is a very handy page to use. First of all, you may simply enter any fix (navaid, waypoint or airport) in the database and you can see the bearing from the fix and distance to the fix. This is a great page to use to increase your “situational awareness”. Simply type in (or line select from another page) the fix you are interested in and line select it up to the fix line on LSK 1L. The fix page also allows you to automatically generate new fixes based on the entered fix. For example, if you have entered ACT as the fix then entering a bearing or distance in the BRG/DIS format will automatically generate the remaining data from ACT. If you have ACT as the fix and type in /30 then the FMC will generate the bearing based on your course to ACT and will create a PlaceBearing/Distance waypoint 30 miles from ACT. Normally this feature is used for creating a crossing fix for an altitude restriction and is shown further in Going Vertical.

PREV PAGE / NEXT PAGE key – These two keys are used in the same way. Just click them to see any additional information on any page that lists additional pages in the upper right hand corner. For example, on the 400 the PROG page will show 1/3 meaning page one of three. You may press either the PREV or NEXT PAGE key to scroll to the additional pages. On the 300 you will see 1/2  meaning that the –300 only has two PROG pages and you are on page one.

Getting That Boeing Going - Initialization

Initialization just means putting in the information or data that is known ahead of time before a flight begins. Once an FMC is initialized it is ready for use in flight. You will be using a series of pages in proper order to enter this data. Fortunately Boeing made it easy by adding page prompts at the bottom of the pages so you can just jump from page to page in the proper order by using these prompts at the bottom of the screen. The pages are listed below and you will find these page names on the prompts onscreen as well. If you need to move forward or backward in the process just press the corresponding LSK (Line Select Key) on either side of the FMC screen for the prompt.

IDENT page - On a cold airplane once the aircraft is powered or after a flight has been competed the FMC is started and you should be looking at the IDENT page. If you need to go to the IDENT page just select the INIT REF page and select the IDENT prompt. This allows you to be certain that the database the FMC is using is proper. There are always two databases loaded. If the date is not correct then select the Alternate Nav Data by pressing the Line Select Key 3R and this will load the proper database. Check the aircraft type, dates and program type. There are two basic FMC updates being used. This can be thought of as the “operating system” for the FMC and is called the op program.  They are called U1.x and U5.x. The U1.x is –300 and the U5.x is –400. Normally you will see U1.6 or U5.0. Other airlines have up to version 10 for the update.

POS INIT page – once you complete your work on the IDENT page you just select the LSK 5R at the POS INIT prompt and you will go to the POS INIT page. If you have not already set the IRU’S to NAV do that now. Now type in the identifier for the airport you are at. For example, for Pittsburgh type in KPIT and for Miami type in KMIA. Remember for Canadian cities to use the “C” such as CYYZ for Toronto. You must use the 4 letter format. Now press the LSK 2R to put the identifier into the reference airport line. The LAT/LONG for the airport will appear on the right hand side. You may then select the LAT/LONG down to the scratch pad by pressing the LSK 2L. Now bring the LAT/LONG back up to the SET IRS POS line by pressing the LSK 4R. This will enter the LAT/LONG into both the FMC and the IRS’s allowing them to align. Remember if the IRU has a flashing white ALIGN light you may have forgotten to get the position entered here within 10 minutes. Just enter the position here.

On the U5.0 models you may be able to enter the GATE position for more accuracy in alignment. You will complete the other actions as described above but after entering the airport identifier you may then enter the gate identifier on LSK 3R. For example, for gate C9 in Charlotte, after entering KCLT in the REF AIRPORT line you will then enter C9 on the GATE line. This will give you a more accurate LAT/LONG for your gate which you then line select down to the scratch pad for entry into the SET IRS POS as normal. Not all airports have gate position data and it is not required but nice to use if you have it.

Please note: Do not ever manually type in a LAT/LONG to put into the SET IRS POS unless there is no position data from the database. In other words, if you have a position for your airport and/or gate in the database you must use that. This is to avoid typing errors that can cause severe accuracy and navigation problems if not corrected.

ROUTE page - Once the position is entered press the ROUTE prompt on LSK 6R (or use the RTE key). You will now be able to enter the anticipated flight route for the next leg. There are two ways to go about doing this. The easier and preferred method is to simply put in the route ID. However, be aware that the route may not be in the database. In this case you will need to hand build the route. First let’s look at the automated method.

If a route is available in the database all you need to do is enter the route identifier and the entire route is entered for you. OK, great, what is a route identifier? Just use the two city codes and a route number. For example, CLT to PIT would be entered as KCLTKPIT and then you add the route number. Normally the route number is either 01 or 41. So it would look like this – KCLTKPIT01. You can check the route number on the release but normally there will only be one route stored per city pair. Once you have put in the route identifier you need to check the route itself to be sure that it matches the release. Of course, when you get your clearance be sure to check that it matches the release as well. Once you are satisfied that the route is correct you must press the ACTIVATE prompt on LSK R6.  You may then press the EXEC key on the FMC keyboard which will make the route active (or useable).

Of course many times there will not be a canned flight plan stored in the database for you to retrieve and load into the FMC so you will have to manually create the flight plan route. I know, life can be so tough!  In this case enter the Origination and Destination on LSK L1 and R1. Normally you will already have the Origination entered as the FMC will carry over what you have put in during IRS alignment so you should only have to put in the Destination. For example if you are going to Tampa type in KTPA and line select it up to DEST using LSK 1R.

Now type in the first fix on your route and line select it up to LSK 4R. You will see that the FMC calls this line a TO line. This means that simply putting the fix on this side tells the FMC to go direct to this fix. If you go direct to the next fix just type it in and line select it up to the next TO line. However, many times you will be given a Victor or Jet Airway routing. This is where the VIA line comes into play. Lets assume that your first fix after TPA is CRG. After CRG you are cleared Jet 121 to CHS. This will be typed in as J121 and line selected to the VIA line on the left side. Then type in CHS and line select it to the same line on the TO line on the right of the FMC. You have just told the FMC to proceed after CRG over the J 121 airway all the way to CHS. All of the intersections, doglegs and VOR’s are included between these two points for you! For a low altitude Victor airway you just use a V instead of the J, for example, for Victor 79 type in V79 in the VIA.

One point to remember, you cannot type an airway in for a TO waypoint. If you are going to join one airway from another airway you must type in the common point between them. For example let’s say that you were cleared from CRG on J121 to join J103 to SAV. You would need to put J121 on the VIA then MILIE in the TO. MILIE is the intersection where J121 and J103 join. After you put MILIE on the TO line then put J103 in the VIA and SAV in the next TO. If the release doesn’t show the intersection or fix where the airways join you will need to look it up on your charts. Sometimes an airway may have cross but have no intersection to join them. In this case you would build a waypoint using the VOR radials. For example, CRG328/TAY022 would provide the fix where J45 and J75 join even though there is no intersection. Sometime you may have DME data then you could use a radial and distance for example SZW288/42 would identify the SZW VOR 288 radial at 42 DME which is a turn fix that is not an intersection.

DEP ARR page – The DEPART and ARRIVE key allows entry into the route of standard stored SIDs and STARs. By using the DEP ARR key feature you can automate entering some very complex procedures and avoid entry errors while saving time and effort. For our example lets say we are in Miami. You have already put KMIA in the ORIG line. But you have been given the MIAMI SIX departure with the PADUS transition (MIA6.PADUS). Press the DEP ARR key and then select the <DEP prompt on the left side on LSK 1L. Now you will see a list of departures for your origination airport. Select the departure that you are cleared for, in this case the MIAMI6. If it isn’t listed you can see any additional departures that aren’t shown by scrolling the FMC down using the PREV PAGE and NEXT PAGE keys. Once you see the proper departure select it. Then select any transition that is needed in the same way, here the PADUS. Once you select a departure or transition it will have <ACT> next to it to show that it is the active routing and is being used in the FMC routing. Press the EXEC key when done to enter the selected route.  

PERF INIT page – PERF INIT stands for Performance Initialization and this page is only available on the ground. Once you have completed entering the route and cross checking it you can press the prompt that will now come up at the bottom of the ROUTE page,  PERF INIT (or press the INIT REF key).  Before receiving your W&B data you can enter the COST INDEX which is always 50 (for now anyway) on LSK 5L. Add up the alternate fuel (if any) and reserve fuel and put this total in the RESERVES line on LSK 4L. Use hundreds of pounds so that an alternate and reserve total of 7,700 lbs. of fuel will be entered as 7.7. Enter the cruise altitude on LSK 1R. For a planned altitude of 35,000’ enter 350 and for a planned altitude of 10,000’ use 10000. Use three numbers for flight levels and thousands for every thing below FL180. Enter the cruise wind at the top of climb (TOC) altitude on LSK 2R. The format to use is direction/speed. For example a cruise wind of 250° at 75 knots would be typed in as 250/75. This is a non-manditory entry and can be ignored it time does not permit. The FMC will only use this for pre-flight planning and once at cruise will begin using current winds instead. Next enter the top of climb (TOC) OAT. This is entered on LSK 4R. Use the minus sign for below zero temps. For example for negative 36° C type –36. Use the +/- key to enter the minus sign. Note that if you put in a cruise temp the FMC will automatically figure an ISA deviation on the line above. Even though you don’t have the weight to put in yet you can go the next prompt and complete that page if you wish. Then come back to this page to finish with final numbers. Take the zero fuel weight from the W&B and type it into the scratchpad and then line select it up to LSK 1L. The FMC will automatically figure the gross weight. Double-check that computed gross weight against the ACARS W&B gross weight figure to see if there are any gross (no pun intended!) errors. Remember to press the EXEC key when done with these numbers.

Takeoff Reference page – Once you have done all you can do on the PERF INIT you can select the TAKEOFF prompt at the bottom of the screen to complete the last page in the initialization process. Enter the current OAT in °C into the OAT line on LSK 1L. This will drive the N1 gauge pointers to their max value for that temp. This is the last mandatory prompt to fill for the initialization process. However, you’re not done yet! Once you get the W&B data you will put in the V speeds on the right side of the FMC. These are for reference and display only and actually do not affect the FMC calculations but are very nice to have in front of you. If you will be using a standard thrust takeoff then put the standard temp on LSK 2L on the SEL TEMP line. If you are going to use a derate for takeoff as well then you will need to press the NEXT PAGE key to see the second TAKEOFF REF page. Then press the TO-1 line LSK 5L. This will reduce the engine to the next lower thrust rating. If you need to cancel a derate just use the DEL key and select the DELETE to this line. Do not use the TO-2 line as USAirways does not use two steps decrease in engine rating. You can now press the NEXT or PREV PAGE key and return to TAKEOFF REF page one and then if you wish you can press the prompt to return to the PER INIT as needed. 

Note:  When all basic FMC preflight data (box prompts - (((() have been entered you will see

-----PRE-FLT COMPLETE----

On the TAKEOFF REF page. This means you can go fly now, Ace!

Going Vertical

The FMC also plans your vertical profile for you as well. Remember that the FMC operates in modes. We will be looking at the Climb, Cruise and Descent modes of operation here. If you do not enter anything else during pre-flight initialization then the FMC will compute the vertical profile for you. However, you can enter your own commands into the FMC to change any of these modes. The CDU keyboard has keys to correspond to each of these modes. Just press the key for the mode you desire. Let’s start with the CLB key for the Climb page. You can select from the following Climb modes in normal operation:

ECON

MAX RATE

MAX ANGLE

Manual input

The default here is ECON and is based on the Cost Index that is put in as well as the normal flight parameters such as altitude, temp, wind, etc. MAX RATE is what it sounds like, the maximum rate of climb and MAX ANGLE will give the best altitude gain for the ground covered. We used to call these Vy and Vx in general aviation. 

Usually you will either operate in ECON or you will put in a manual entry. To enter a speed just type in the KIAS speed (300 for 300 KIAS) and line select it up to --- or enter the MACH (.75 for mach .75). You can also enter a crossover speed, for example .75/280 to allow the aircraft to transition from IAS to MACH while in CLIMB or DESCENT modes. Please note that these cannot be changed until a gross weight is entered during preflight.

The cruise and descent pages work in the same manner. You will want to use these page to make changes that are going to be used for a long period of time and you wish to remain on VNAV.

On the LEGS page you can also make revisions to the vertical profile by changing the crossing restriction altitudes (or adding a restriction) to different waypoint or fixes.

A key to understanding the VNAV part of the FMC is to understand that you must have an altitude for it to descend FROM and an altitude for it to descend TO. Normally you will start descent out of cruise altitude and you will have some sort of crossing restriction entered later in the flight plan. This crossing restriction is what the FMC is using as its “aim point” for vertical planning. Try to get this point if you don’t get anything else about VNAV - THE FMC MUST HAVE AN ALTITUDE CROSSING RESTRICTION TO AIM FOR or you won’t get VNAV guidance.

There are two types of descents on VNAV (OK, technically there are more but I don’t care and neither do you!). The first is the type we have just described above in which the FMC has an altitude crossing restriction that it is planning to meet called a PATH descent. You can use the Descent page to see the distance to the Top of Descent (T/D) and what fix the descent is calculating for. As long as you are in VNAV and you have the crossing restriction entered, once you reach the T/D (top of descent) the aircraft will start down IF you have entered a lower altitude in the MCP altitude window. Note that the aircraft will start down on the proper profile even if the new lower altitude is not the actual crossing altitude. In this way even if ATC gives you an expected crossing restriction but clears you to different altitude you can stay on profile. If you wish to begin the descent sooner you can press the CAPTURE prompt and the FMC will command a one thousand foot a minute (1000 fpm) descent until it either captures the profile or levels at the MCP altitude or the crossing restriction altitude. 

The second type of VNAV descent is a CRUISE descent. In this case you have been given an altitude change that will be for a longer period of time, such as when requesting a change in cruise altitude to find a better ride. This time you don’t need to have a crossing altitude restriction entered. You will just put the new cruise altitude into the CRUISE page. The new cruise altitude becomes the aim point for the FMC. Once you have a new cruise altitude entered the FMC will command a one thousand foot a minute (1000 fpm) descent rate down to the new cruise altitude. The catch to the cruise descent is that it won’t capture a path descent while in cruise descent. In other words, the FMC is blind to any crossing restriction you have entered until it is level again at the new cruise altitude. Once level at the new cruise altitude it will again capture the path descent. You will need to monitor any crossing restriction and make any needed changes to honor that restriction. Hey captain, its your ticket!

(Boeing Bugaboo: – During CRUISE descent on VNAV the FMC will not honor any altitude crossing restrictions. The reason is that the FMC is in CRUISE mode and cannot see DESCENT restrictions.

Reroutes

Anytime you must make any sort of route change to the original route then you are doing a reroute. You will do many of these, in fact usually more than one a leg. However, most of the time you will only need to do the easiest types of reroutes.

Direct – Any time ATC clears you direct you will use this one. It is the easiest reroute to program and accomplish. There are two ways to enter a direct to clearance, the first is to find the fix in your LEGS page (press the LEGS key if not already there) and then select it down to the scratchpad. Next select the fix from the scratchpad up to the TO line on the LEGS page, this will be the top left line, or LSK 1R. Now press EXEC and you are doing it. Of course if you aren’t already in LNAV you will also need to press LVAV. This method works best when the fix you are cleared to is on the first page of the LEGS page. This is because if you have to scroll to other pages to find the fix to bring it down then you will have to scroll back to put into the TO line on the first LEGS page. Remember to either add the other fixes you need to complete your route and then close the discontinuity or simple close the discontinuity if no other fixes are needed.

The second way to go direct is to use the DIR INTC (DIRECT INTERCEPT) key. You will then see a page that looks almost exactly like the LEGS page but has box prompts at the bottom. Type the new direct fix into the scratchpad or line select it down and then line select it into the box prompts for DIRECT TO. There are actually two sets of box prompts but for direct just use the ones on the left that correspond to LSK 6L. Then press the EXEC key to finish. Again, if not already on LNAV then select LNAV now as well. This method works best when the fix is one not already in your route or if you must scroll the LEGS page to find the fix.

Intercept – This is the programming to use when you have been cleared to intercept an airway (or any nav segment such as a VOR radial). You will use the same DIR INTC key we just used above in the direct example but in this case you will use the INTERCEPT box prompts on the lower right hand corner on LSK 6R. This may be one of the most confusing of the reroutes so I will type very slowly here (that’s a joke!). In this case you are going to join a nav segment between two fixes. OK, I’ll try to translate that now! Imagine an airway between two VOR’s. We’ll call it V123 between ABC and DEF with ABC being the first fix in the FMC. We want to join V123 after ABC but before DEF. First of all ATC has to give us an accurate heading to join or we have to find it ourself. After establishing yourself on a heading you will press the DIR INTC key. Now type in (or line select down) the fix identifier that you want to go to, in this case DEF. Remember, we want to join after ABC somewhere on V123. ABC will be behind us when we join and DEF will be ahead. Line Select DEF up to the INTERCEPT line on LSK 6R and press EXEC. Be sure to reengage LNAV at this point. The aircraft will remain on the assigned heading until reaching the airway at which time LNAV will take over and resume normal tracking with the FMC. A key to being sure you are doing the right thing here is to check your yellow HSI waypoint pointer to ensure that it is pointing ahead of you toward the upcoming fix. It should be aligned such that the yellow pointer is between the heading bug and the orange course pointer for the HSI. If it is not you need to check either your heading or the fix you are intercepting to or the course going into the intercept point. Believe me this is much easier when you have the glass Nav Display (USAirways doesn’t so get over it!) to use but after you have seen this a few times it makes a lot more sense. 

Intercept to new course – This one is a little harder variation on the previous intercept. In this case ATC is clearing you to join a nav segment you don’t already have programmed into the FMC. Once again establish the aircraft on the new heading. Now make sure you know what two fixes make up this nav segment. Let’s say for this example that we are cleared to join J123 between CDA and FED. In other words the VOR’s CDA and FED have J123 running back and forth between them. You are going towards CDA in this case. That means FED will be behind you. While remaining on heading type in FED and press the DIR INTC key and line select to go DIRECT. That’s correct, put in direct to FED. After you get that into the FMC FED will be at the top line of your LEGS page. Now type in CDA into the scratchpad and line select it up to the discontinuity below FED and whatever is after it. This creates the nav segment you wanted, FED to CDA. However you still have the FMC going direct to FED. So now that you have the proper nav course between the two fixes press the DIR INTC key once more and this time line select CDA down to the scratchpad and then into the INTERCEPT box prompts. Now press EXEC and you are done. Just press LNAV when it is ready to navigate! Again, check to be sure that the yellow fix pointer is between the course pointer and HSI course line.

Note:  If ATC is not cooperative enough to give you a proper intercept heading (maybe they are on the land line again) you may have to try several nav segments on the airway they assign to join until the heading and course work out. Of course you can always request direct….

Downtrack Fix / Along Track Fix – First of all realize this really isn’t a reroute, it is adding something to the existing route but we will put it under reroute since you are creating a new nav fix to do this. Normally this reroute is done to provide a fix for a crossing restriction. You will be given a clearance such as “cleared direct FOSSE, cross 10 north of FOSSE at 11,000.” In this case you will want to build the down track fix to put in a crossing restriction altitude.

This one depends on which type FMC you have U1.x or U5.x. The first we’ll look at is the U1.x or -300 FMC known as downtrack. This one is the harder of the two. Line select down the fix you will be building the new fix from (in this case FOSSE). Then press the FIX key. Now select FOSSE into the fix prompts. Now type in the distance from the fix that you need using a leading slash (example: for ten miles before FOSSE use /10). Then line select the distance into one of the fix lines. The FMC will then calculate the PBD (PlaceBearing/Distance, for example FOSSE270/10) for the new fix. You can then line select the new fix into the scratchpad. Now press the LEGS key and then line select the new fix into the proper position in the route on the LEGS page (in this example before FOSSE by line selecting on top of FOSSE). You can now add vertical information to this fix as needed. Note that the FIX page is just used to automatically build a PBD fix for you based on the distance you type in.

The –400 with U5.x is much easier. Just type in the fix with the distance adjustment onto the LEGS page and line select it into the proper place. For example: type FOSSE/-10 into the scratchpad and line select it before FOSSE (line select it on top of FOSSE). The new fix will now appear looking something like FOSSE01 and you can now enter the needed crossing restriction. With the 400 you can also build a fix after FOSSE by using a positive distance, for example FOSSE/10. In this case you would line select it below FOSSE as it would come after FOSSE in the route.  Note that the 400 allows you to work only on the LEGS page.

(Boeing Bugaboo: You need to keep in mind that the 300 and 400 are using two different but similar methods here. The Downtrack of the 300 can only use positive distances (/10) and when this fix is built it is always BEFORE the original (or base) fix. This means that the 300 downtrack fix should always be inserted on top of the fix it was based on so that it will come before that original fix. The 400 along track fix can be done either before or after the base fix. In this case use negative distances for a fix before the original and positive distances for fixes after the original fix. Unfortunately, the 300 and 400 are different in their use of positive distances. Please note that this is due to the different databases US Airways uses on their 300’s and 400’s.

New Destination – Whenever you have to divert to an airport other than the original origin or destination you will need to enter a new destination. Of course you can fly direct to the airport any time you wish by simply using the direct function. However, if you wish to use the approaches in the FMC as normally done then you will need to have a new destination entered. Warning! Please note that using this method may delete the current route. Be sure to have the aircraft on a proper heading before entering the new destination. Press the RTE key. Now simply type in the new destination (for example KBWI for Baltimore) and line select it to the DEST line on LSK 1R, then press EXEC. The approaches for BWI are now available. Now you can enter the new routing information as needed on the LEGS page.

Procedures & Maneuvers (PH 18)

Note: QRH italicized and bracketed information does not have to be read during procedures, it is there for additional information and study use.

Takeoff

Flaps 5 is the preferred flap setting when available. The –400 may not use flaps 1 for takeoff. 

Flight Director, Autothrottles and TOGA must be used on all takeoffs unless they are on MEL.

PF should have VOR/ILS raw data HSI on their side and PNF should have NAV HSI on their side (the sides may be swapped if desired). This will allow gross comparison of navigation data once airbone. Both may go to NAV once accuracy is determined.

PF should have TAKEOFF REF on FMC and PNF should have LEGS page.

Heading after takeoff should be set prior to takeoff. F/D will give very shallow (about 4° bank) to heading selected prior to 400 ft. After 400 ft. the F/D will command normal bank angle to set heading.

To set takeoff thrust, advance thrust levers to about 50% N1. Once engines stabilize then “stand up” thrust levers until levers are vertical. This will provide about 70% N1. Pause and once both engines are stable then press TO/GA switch. Auto throttles will advance thrust levers to proper takeoff thrust setting.

LNAV may be selected out of 400 ft. AFE

Flight Directors must remain on until a minimum of 1,000 ft. AFE.

Autopilot may be selected ON above 1,200 ft. AFE.

Once cleaned up use flaps up maneuver speed until 3,000 ft. AFE.

VNAV may be selected for speed control at 3,000 ft. AFE

RNAV Departure

Currently the only RNAV departures the 737-3/400 is authorized to use are the Checker out of Charlotte and Wiley out of Boston. The following bullet points go over the highlights of doing an RNAV departure. There is further guidance in your PH (FIL 03-01).

· Procedure is runway specific – select departure, transition and runway on the gate

· Set the final “maintain” altitude on the departure in the MCP window as usual

· Place both HSI switches to NAV

· Select LNAV at 400’

· Select Autopilot ON as soon as feasible above 1200’ AFE (suggest after initial flap retract, normally flaps 5 to 1)

· Select VNAV above 3000’

· Advise Departure on initial call that you are RNAV. Example:  Charlotte Departure, USAir 123 2 climbing 14, RNAV

Note:  Currently the Checker uses a final altitude of 14,000’ and also uses an altitude of 14,000’ on the final legs between Jacal and Jotta and Naley. This means that the FMC also has a 14,000’ restriction for those legs in it. The FMC will not allow climb above 14,000’ when on those nav legs while you are on VNAV. If ATC clears you above 14,000’ while still on one of those nav segments you must not only dial up the MCP window to the new altitude as always but you must also select LVL CHG to continue the climb. Once clear of these you may continue in VNAV. Another way to deal with this is to simply clear the 14,000’ restriction on these nav segments and allow the MCP altitude restrict the climb as normal.

Approaches

Recommended Auto brake & Flap settings for landing (PH 18-75-1/8):

	Runway Length (ft.)
	Normal Auto brake Setting
	Auto brake for Ice/Poor Brakes
	Flap Setting

	8,000 +
	1
	2
	30

	6,001 to 7,999
	2
	2
	30

	5,001 to 6,000
	3
	MAX
	40

	5,000 or less
	MAX
	NOT AUTHORIZED
	40


The “rule of 9” can be used here, just add the auto brake setting to the number of thousands of feet of runway so that they total at least 9. Note: use 4 for MAX

Example:  7500 ft. of runway, auto brake 2, 7+2=9

NAV may be used to help crew situational awareness. Crew should have PF on PROG page 2 and PNF on LEGS page. Use Intercept to FAF to provide info on HSI. When using LNAV during non-precision approach raw data VOR/ILS must be selected on one side and monitored to ensure LNAV is accurate.

Note: When using LNAV or NAV during approach the PF must have raw data for approach on their side.

Note: It is never necessary to have NAV available or the FMC programmed for an approach. All needed approach data is provided using VOR/ILS on HSI switch and proper tuning on navigation radios.

Approach Flow - ABBBCC:

ATIS – check weather

Bugs – set airspeed and altimeter or radio altimeter bugs

Brakes – set autobrakes as needed

Brief – brief the approach, ensure all radios properly tuned and set

Checklist – run applicable (normal or QRH) Preliminary checklist

Computer – if time allows, load approach and/or missed approach

This flow will work for all preliminary flows (well, OK, you have to remember your shoulder harness on your own!). If additional communication is needed, i.e. for emergencies, the QRH checklist will advise to “establish and communicate a plan”. Setting up the computer (FMC) for approach and/or missed approach is optional and is only to be done if there is time to allow for it. In no case is the FMC required for an approach.

Approach Briefing (FOM 5.10.1)

· Approach Name and Runway

· Approach Chart Date

· Primary Navaid frequency (read across top of new format Jepp page)

· Final Approach Course

· Final Approach Verification altitude (not required for visual)

· DA(H), MDA (not required for visual)

· TDZE

· Highest MSA

· Required Visibility

· Missed Approach (not required for visual)

· Any other considerations, i.e. 10-7 page, weather, noise, etc.

Procedure Turns (PH 18-49-2):

Select flaps 5 prior to IAF outbound. Fly the maneuver speed. After 30 seconds begin procedure turn. Time outbound for 45 seconds, then turn inbound on procedure turn. If a bold track is depicted on Jepp chart then the depicted procedure turn must be flown as published.

Steady as she goes (FOM 5.10.8, PH 18-40-5):

All approaches must be stabilized. For instrument approaches aircraft must be stabilized by 1000’ and for visual approaches by 500’.  If autocallouts are working they may be used for altitude callouts.  See FOM for definitions.

“The Drill”

Slowing down and coming down –or–  How to avoid that flyby

The saying is that there are two different kinds of 737 pilots, those that have and those that will. Gone-around that is! The scenario is that ATC (of course!) has kept you high and fast and you didn’t quite catch on quick enough to make it comfortable. They then say, slow to XXX and cleared for the approach. Now you have to decide if you can salvage this approach or ask for another shot at it….

1. Get it slowed down. That means full speedbrake up right now. Get the gear out if you are really in a bind and below 270 kts. / .82 M. Keep the nose up to get the speed back. You can start descending once you configure more.

2. Once you are slowed to a flap speed start getting the flaps out. Configure to flaps 15 as soon as you can. If you don’t already have the gear out do so before flaps 15! If things start looking good at this point you can let it descend. Otherwise…

3. Get flaps 25 and 30 out as you reach their extension speeds. Stow the speedbrake as it will begin to really buffet with the extra flaps.

4. Finally, if things still ain’t looking so hot for our ace, then slow below 155 kts. and extend flaps 40. Remember the actual speeds for flaps 40 are 158 for the –300 and 162 for the –400 but there is a flap load limiter that will allow the flaps to automatically retract if those speeds are exceeded. Like anything mechanical that limiter may or may not be EXACTLY calibrated to your airspeed indicator. Throw in a few variables like wind gusts and (ahem) pilot technique and you will want to be a few knots below the published limit to cover your bases. The worst thing in the world is to see that you have been able to save the approach only to feel the aircraft scoot out ahead as the flaps automatically retract due to the flap load limiter. So I recommend about 150 to 155 kts. with flaps 40. Once on the normal glide path you can call to retract the flaps back to the 30 degree flaps setting as briefed. Make sure that this is all done by 1000’ in IMC and  500’ in VMC. That means you aren’t just calling for it at those altitudes but that it is accomplished by those altitudes.

5. Of course you can always do what every aircraft can and request S turns or even a 360 (in VMC). 

6. Or finally, if none of this is working…  GO-AROUND!

Go-Around/ Missed Approach (PH 18-70-x)

Whatever happened the approach didn’t work out. Better luck next time Bunky!

For dual engine approaches:

	On “Go-Around” command (can be given by PF, PNF or ATC):

	PF-
	PNF-

	“TOGA thrust”


	Ensure TOGA thrust set

	“Flaps 15”


	Select flaps to next gate (15)

	
	“Positive Rate”

	“Gear Up”
	Select gear up

	At 400’ select heading mode as needed
	

	At 1000’ “Flaps 5” (if speed OK) and continue normal clean up process.
	


For single engine approaches:

	On “Go-Around” command (can be given by PF, PNF or ATC):

	PF-
	PNF-

	“TOGA thrust”


	Manually set thrust. Ensure TOGA thrust set. Press TOGA switch if needed. Autopilot, if engaged, will disengage at this point. 

	“Flaps 1”


	Select flaps to next gate (1)

	
	“Positive Rate”

	“Gear Up”
	Select gear up

	At 400’ select heading mode as needed
	

	At 1000’ “Bug me up”
	Bug speed up to Flap up manuever

	As speed permits:

“Flaps up, Set Max Continuous Thrust, After Takeoff Checklist”
	

	At or above 1,200’ AFE:

Engage autopilot as needed
	


OK now for the details!


On single channel approaches (CAT I & non-precision) the autopilot will disconnect at TO/GA selection. Pilot should fly by reference to F/D. Airspeed auto orange bug will be available on all missed approaches except single engine & raw data.

TOGA must be selected for windshear guidance from F/D or A/P during windshear escape maneuver. 

During a dual engine TOGA, if autothrottle is armed when TOGA is selected then thrust will to go TOGA1. This will give 1,000 to 2,000 fpm climb rate. If TOGA is selected a second time then TOGA2 thrust will be given which is N1 climb limit.

On a single engine TOGA, TOGA2 will be given on first TOGA press, TOGA1 is not available.

Windshear

There are two types of windshear detection systems on the 737-300/400, reactive and predictive. The reactive system is based on current conditions as sensed by the IRS, Air Data and Angle-of-Attack information.

Two types of warnings are given by the reactive system, W/S CAUTION (amber) and W/S WARNING (red). Aural alerts are also given with Warnings. The Caution alert will be given in the case of performance increasing windshear (increased headwind or updraft). The Warning will be given with decreasing performance windshear (decreasing headwind or a tailwind or downdraft).

Reactive alerts are available below 1,500 ft. and become available after rotation on takeoff. The Warnings will stay active as long as the condition exists.

The Predictive Windshear System (PWS) is RADAR based using the same RADAR as the weather RADAR system. This system is currently being added to the fleet. The Predictive Windshear System is designed to give advance alert of windshear from 10 to 90 seconds before entering it. This system is active below 2300 ft. and will give automatic alerts below 1200 ft. Aircraft with PWS have the reactive Caution system removed but reactive Warning remains installed.

A Predictive Caution Alert means windshear is within 3 nm and +/- 25 of aircraft headning.

A Predictive Warning Alert means windshear is within 1.5 nm (approach) or 3.0 nm (takeoff) and .25 nm either side of aircraft.

With either system if a Caution alert is given the pilot should consider whether a go-around is necessary and should take standard windshear precautions if not having done so already. If a Warning is given pilot should go-around unless it is safer to continue in pilot’s judgement (such as already entering landing flare).

If after considering all other factors (see QRH OPS DATA OD-6 for complete decision tree) you will be operating in an environment with possible windshear consider the following:

Windshear Takeoff precautions:

· Use longest suitable runway

· When possible use flaps 5 or 15

· Consider increasing rotation speed (ensure rotation at least 2000 ft. before runway end)

· Use maximum thrust

Windshear Landing precautions:

· Use longest suitable runway

· Use ILS or VASI for vertical guidance

· Use Flaps 30

· Consider increasing approach speed up to 20 knots

· Establish stabilized approach by 1000 AFE

· Minimize thrust reductions

· Monitor F/D, Autopilot and Autothrottles

Windshear recovery-

PF

TOGA – Firewall Thrust

Press TOGA switches, aggressively apply firewall thrust, disconnect auto throttles

Disconnect Autopilot, follow Flight Director commands

If F/D is INOP then pitch to initial 15° nose up

Retract Speedbrakes if extended

Do not change gear or flap configuration until terrain clearance is assured

PNF

Verify all actions are completed

Montior Radio altimeter and callout path information

Example:  300 ft. Descending, 400 ft. Climbing
Please note: Application of firewall thrust will not necessarily overboost the engines. If no red warning lights are given on EGT then engines may continue to be operated, immediate landing is not required.

EGPWS

Also being installed in the fleet are Enhanced Ground Proximity Warning Systems. This feature is in addition to all the regular GPWS warnings. These systems allow for terrain awareness and increased warning time. This system is displayed on the RADAR screen however it is important to understand that the RADAR is not providing the data. The terrain information is from a computer database that is compared to the aircrafts current position and altitude. Pilots may see the terrain display any time they wish by pressing the TERR button below the F/O FMC. The display will show terrain in a color display with Black (no color shown) meaning no terrain conflict. Green is the safest , Yellow is intermediate warning and Red indicates Terrain more than 2000 ft. above aircraft. Terrain is shown in various density color depending on intensity.

Warnings are given with a Solid Red and Cautions with a Solid Yellow. Complete display information is shown in FIL 02-01.

If a warning is given the display will “pop-up” unless Override (OVRD) switch is selected or if TERR is already selected. Please note that RADAR and TERRAIN cannot be displayed at the same time but the RADAR will remain on when the TERRAIN is being displayed.

With a Yellow Caution any descent should be stopped and notify ATC.

With a Red Warning pilot should execute GPWS escape maneuver and notify ATC.

Precision Approaches

LDA approaches with glideslope that descend to a DA(H) are considered precision approaches. Use APP mode for this approach. (PH 18-55-1) Utilize CAT I ILS procedures for precision LDA.

During single channel approach (normal CAT I ILS) the autopilot must be turned off by 50 ft. AFE, autoland is NOT available.

Single engine CAT I ILS is approved but autopilot must be disengaged by 50’.

Be sure that F/D is on and HSI switch is set to VOR/ILS

	PF
	PNF

	Flaps 1
	

	Flaps 5
	

	
	Localizer alive

	Set (setting) missed approach heading
	

	
	Glideslope alive

	Gear down, Flaps 15, Landing checklist
	

	Flaps 25
	

	Flaps 30/40
	

	Set (setting) missed approach altitude
	

	
	1000’

	
	500’, Bug +/-    , Sink   .   

	
	100 Above

	Landing – or–
	In sight – or–

	Go-Around
	Minimums, No Contact


Note:  altitude callouts do not have to be made if the EGPWS will make the callout automatically, remainder of callout (for example Bug_, Sink_) must be made.

CAT II/IIIA Approaches

CAT II and IIIA requires use of:

· Autothrottle

· Autoland

· Auto Go-Around

Note: Single engine CAT II/III not authorized (no autoland)

Note: except as noted below CAT II/III procedures are the same as CAT I ILS

Set radio altimeters before approach if DH is based on radio altimeter (instead of Marker Beacon – CAT II only). CAT IIIA is always a DH of 50 ft. RA. CAT II can be as low as 100 ft. RA but you must use the RA given on the Jepp chart. If Jepp says RA not authorized then Inner Marker (white beacon) is used in place of radio altimeter. In this case a DA(H) will be given also and may be used as “backup” for the Inner Marker.

Both HSI switches set to VOR/ILS.

Captain must ensure that his/her F/D is master and select the A autopilot selector paddle on.

When cleared for approach the B autopilot must be selected on

Check to see that all 7 MCP selectors are selected ON or “up” (“7 UP”)

Flare armed (white on black) should show on FMA after 1500 ft. RA

F/O backs up on thrust levers with hand near TO/GA switch prior to 1000 ft.

Add “Flare Armed” to 500’ call

At “100 Above” call the Captain should call “OUTSIDE”
At “Minimums” call Captain should say either “LANDING” or “GO–AROUND”
At about 50 ft. FLARE engages (black on green on FMA)

Consider using flaps 40 to increase runway view over nose.

Consider using Autobrake 3 if visibility is very low on far end of runway.

Remember that an Autoland uses an Auto Go-Around, you should ONLY press the TO/GA switches to initiate an Auto Go-Around. At about 400 ft. the autopilot will greatly increase back trim on the stabilizer to ensure the nose will come up in the case of autopilot disconnect. If you disconnect to go-around you will have a huge amount of nose up trim to deal with (bad thing!).

In short, DO NOT DISCONNECT the autopilot intentionally to go-around or to land. The system is designed for an Auto Go-Around and Autoland only. If the Captain sees the runway for landing just call LANDING and let the autopilot continue to land. If the Captain does not see the runway just press the TO/GA switches and begin the go-around procedure on autopilot and autothrottles. Autopilot should be disconnected AFTER landing (Auto throttles will automatically disarm after landing).

On Auto Go-Around the TO/GA will provide nose up and wings level. Speed will be automatically driven on airspeed indicator on orange bug. Pilot must enter a roll mode on MCP when needed. Auto Go-Around will end with level off at selected altitude and the second autopilot will come off at that time. Also, when the second autopilot comes off the Autothrottles will leave the autospeed mode and will enter whatever current speed is on the MCP speed window. Pilot must bug up to desired speed if current speed is less than what is needed.

Note: The autopilot does not give steering commands on the runway. Disconnect the autopilot once on the ground.

Non-Precision Approaches

The PF must always have raw data selected on their side to legally and safely shoot the approach. The PNF may have NAV selected to help in flying the approach but raw data has precedence.

When weather is below 1000/3 then approach must be made using autopilot from FAF until either leveling at MDA or “Landing” call. (PH 18-60-1)

Manually flown non-precision approaches flown when weather is equal to or more than 1000/3 must use an MDA of 1000’ HAA. This adjusted MDA is now the MDA for the manually flown approach. (PH 18-60-1)

When setting MDA on autopilot MCP use nearest 100 ft. rounded up. For example, for an MDA of 800’ use 800 but for an MDA of 810’ use 900. This adjusted MDA is now the MDA for the approach. (PH 18-60-1)

Descent rates of no more than 1000 fpm should be used below 1000’ AFE.

LDA approaches with glideslope that descend to an MDA are considered non-precision approaches (PH 18-60-1).  Use VOR/LOC to track the localizer and use V/S mode to stay on or above the glideslope. Do NOT use APP mode if an MDA is given.

Backcourse ILS must have (PH 18-49-1):

· Front course bearing in course window

· GPWS glideslope warning inhibited by pressing BELOW G/S light

· Do NOT use VOR/LOC for backcourse, use HDG or LNAV

During a non-precision approach, each step down altitude (including MDA) should be dialed into the MCP window prior to descent. Pilot should use V/S to descend. Once level with ALT ACQ engaged set the missed approach altitude.

Note: Vertical Speed may not be available for stepdowns of 300 ft. or less due to MCP programming. In this case a higher MDA may have to be applied if final step down is less than 300 ft. from MDA.

When leaving MDA for landing pilot should disconnect autopilot and call for “deselect autothrottles” and “deselect flight director”. This will allow for best use of autothrottles and flight director during go-around if needed.

During go-around the autopilot will disconnect. Pilot should fly to F/D during missed approach. Flap retraction will be done on orange auto airspeed bug.

Circling approaches must use minimums of 1000/3 unless higher are published.

Abbreviations and Acronyms (PH GEN 1-7)

CDU – Control Display Unit, this is the actual part of the FMS that the pilot interacts with. It is used to input data to the FMC. In English, this is the keyboard and screen for running the FMC. There are two CDU’s in the cockpit, one for each pilot station. They both talk to the same FMC.

FMC – Flight Management Computer, this is the actual computer that does the “thinking” for the computer navigation system. There is only one FMC that is controlled by two CDU’s in the cockpit. Most people will refer to the CDU as the FMC but technically they are two separate units.

FMS – Flight Management System, this comprises the entire computer navigation system, including the FMC, CDU and related units.

FMA – Flight Mode Annunciator, see Mode Annunciator Panel

IRS – Inertial Reference System, this is the “box” that provides the highly accurate and stable signals that give the FMS its position. It uses laser ring gyros to not only provide position but also normal gyro signals for attitude and heading information. Two are installed.

LSK – Line Select Key, keys on the side of the FMC CDU that allow data to be selected to other areas of the FMC.

LNAV – Lateral Navigation, using the route navigation information from the FMS. In English, this means that the autopilot (and/or flight director) is hooked up to the computer (FMC). Can be used with or without VNAV.

MCP – Mode Control Panel, We used to call this the auto pilot control head and it include the settings for the autopilot for Indicated Airspeed/Mach, Heading, Altitude and Vertical Speed. It also contains the control buttons for setting autopilot modes.

VNAV – Vertical Navigation, the autopilot (and/or flight director) are using vertical path information from the FMC. This means that the aircraft speed is being controlled by the FMC.

Tips and Tricks

The 737 uses a lot of trim. Just get used to using whatever you want. Those big low slung engines can make big pitch changes. I find that a large thrust change makes a large pitch change. Be aware that as you level off or begin a climb that you will need to compensate for the change in pitch from the thrust. For a level off anticipate some back pressure as the thrust comes off. For a climb anticipate some forward pressure will be needed. This can keep you busy on approach as the power goes up and down but it gets to be a normal habit. Basically you will move pitch the same direction the thrust levers move!

The auto throttles will tend to be less than smooth when doing a 10,000 ft. level off when the speed transition altitude is 10,000 ft. Just as the auto throttles are capturing the altitude and is reducing thrust the FMC will see that the aircraft is now leveling at 10,000 ft. and command a speed increase from 250 KIAS to normal climb speed. There are several ways to smooth this out. One is to use LEVEL CHANGE instead of VNAV for initial climb out and you can then command the speed increase at your pace. You may wish to use a slightly slower speed during climb near 10,000 ft. and then increase it slowly as you near 10,000 ft. You may also wish to use VNAV and change the SPD REST (speed reset) line on the CLIMB page. By setting a slightly lower speed and altitude (for example 240 KIAS and 9600 ft.) you can keep the speed change from happening right when the level off occurs and still be legal.

The LNAV can get a little “enthusiastic” when it is engaged, especially at cruise. Further, even if you command a maximum bank angle on the MCP of 15 the LNAV will ignore it and go to 30. For this reason you may wish to use heading mode when using DIRECT and once you have turned to the new heading select DIRECT again to even everything up and then select LNAV. This will be much more smooth and will allow you to control the bank angle.

When given a crossing restriction just go right to the FIX page and put in the VOR or waypoint referenced. This will give you an immediate idea of where you are in reference to the new fix while you type everything else in. Sometimes you may find you have put yourself in a box if you take too long typing and start down late!

If you want to know which model cockpit you are in (without looking at placards) look at the temp selectors on the air conditioning panel. Two is a –300 and three is a –400 and the selectors look different too. Yeah, I know, I’ve never forgotten either….

Minimize use of the FMC below 10,000 ft. Heads down is bad in “Indian Country”, we want you to see those Cherokees, Apaches, Comanches, etc.

FOM Stuff 

Minimum F/A staffing (PH 4.4.9)
	
	Standard Complement
	Minimum for boarding and deplaning
	Through flights (on ground) with passengers onboard

	B737-300
	3
	3
	1

	B737-400
	4
	3
	1


Fuel (FOM 5.3.11)

Gate Release Variance:
1% or 500 lbs. whichever is greater

Fuel Vendor Fuel Slip Tolerance:

Gallons: 150


Liters:  600

Captain may increase GATE RELEASE fuel as needed. Relay new fuel amount to dispatcher. Dispatch will check new fuel amount for load problems then contact departure station. If fuel decrease is needed then dispatch must agree.

Note: Do not takeoff with less than T.O. MIN Fuel 

When refueling with passengers on board a flight attendant must be stationed at main door and jetway or stairs must be attached to aircraft. (FOM 5.3.12)

Standard Operating Weight (SOW) (FOM 9.3.3)

B737-300 

73,200

B737-300LR 

77,400

B737-400

77,400

Loading Last Minute Baggage (FOM 9.8)

Right engine must be shut down. Load forward compartment only.

Manual Backup Flight Release Fuel (FOM page 13-85)

Reserves:

4200 lbs.

Approach:

-300, 600 lbs. / -400, 700 lbs.

Taxi-out:

30 lbs./min.

APU burn:

250 lbs./hr.

Taxiing
The captain is NOT required to stop only because a passenger leaves seat during taxi. Use judgment to determine if stopping will create a greater possible hazard. When able stop and re-seat passenger (FOM 5.5.3)

If low visibility use SMGCS if published for RVR 1200 to 600. Below 600 RVR SMGCS is REQUIRED to taxi. (FOM 5.5.4)

Operations will cease when: (FOM 10.3.2)

· Dry snow up to 2 inches

· Wet snow/slush/standing water – up to ¼ inch

(note: operations may continue with up to ½ inch with dispatch concurrence)

Nil Braking action: (FOM 10.3.3)

Do not operate on any part of airport that has NIL braking action report unless by Non-USAirways pilot. Then only with concurrence of dispatcher and:

· Greater than 8,000 ft. runway

· Crosswind not over 5 kts.

· Captain not on high mins.

Standard Takeoff Minimums (FOM 10.5.2)

1 statute mile or RVR 5000 (two engines or less)

Note: If published Takeoff minimums are higher than standard you must use the higher published minimums.

Lower Than Standard Takeoff Minimums (FOM 10.3.1, Table 10.4, QRH)

Chart lists required RVR’s for Domestic and Canada. This information is normally available on Jepp charts for airport and in QRH OPS DATA. Also, note required lighting and runway markings for specified RVR.

Note: Captain makes takeoff if less than 1600 RVR or ¼ mi. visibility (FOM 5.7.1) 

Takeoff Alternate (FOM 10.5.5, QRH OPS DATA)

Declare a takeoff alternate anytime weather conditions at the departure airport are below CAT I landing minimum. Takeoff alternate must be within 1 hr. from departure airport with one-engine inoperative. For planning purposes use: 

For planning purposes for the Boeing B737-3/400 use:

	-300
	300 KIAS
	360 NM
	6,400 lbs./hr.
	12,000 ft.

	-400
	310 KIAS
	355 NM
	6,700 lbs./hr.
	10,000 ft.


Headsets / Boom Mikes (FOM 4.12.9, 4.12.10)

Headsets and Boom Mikes must be worn below 18,000 ft.

Oxygen (FOM 4.12.24)

When one pilot leaves their station the remaining pilot must wear an oxygen mask when above FL250.

Max Holding Speeds and Leg Timing (FOM 5.8.3)

Through 6000 ft.


200 KIAS, 1 min.

Above 6,000 through 14,000 ft.
230 KIAS (210 KIAS where published),  1 min.

Above 14,000 ft.


265 KIAS, 1 min. and 30 secs.

Destination Weather (FOM 10.5.4)

Destination weather must be at or above the lowest authorized landing minima, compatible with aircraft type, at ETA. In addition, apply 15% additional runway if destination airfield is forecast to be wet or slippery at ETA.

Alternates (FOM 10.5.5)

Alternate weather minima (AWM) apply for both destination and takeoff alternates. Minima is based on straight in precision or non-precision approaches. For airports with at least two appropriate approaches the approaches must be to separate, suitable runways. 

Note: IFR alternate weather minima are restrictive for dispatch (filing) purposes. Once committed to an alternate airport, standard approach minima apply.

	Facility
	Ceiling
	Visibility



	1 nav aid
	CAT I HAT  

+ 400 ft.
	CAT I visibility min. + 1 sm



	2 or more nav aids
	CAT I HAT of highest of the two approaches +200 ft.
	CAT I vis. mins. to highest app. mins. + 1/2 sm


Alternate is required unless weather for destination at ETA + 1hr. is at least:

· Ceiling: 2000 ft. above airport elevation

· Visibility: 3 sm.

Alternate weather must meet or exceed AWM for the planned approach at the ETA. A second alternate will be filed if weather at both the destination and first alternate is “marginal”.

Medical Diversions (FOM 7.6.1, 7.16.3, pink MedLink insert in route manual)

Captain must contact MedLink prior to diverting. Flight Attendants can initiate call to MedLink by calling on GTE Airfone with *872 (*USA). Pilot can use phone patch to (602) 239-3627.

Authorized Instrument Approaches (FOM 5.10.3)

ILS, ILS/DME, ILS/PRM, LDA, LDA DME, LOC, LOC/BC, LOC DME, VOR, VOR/DME

CAT I/II/III OPS (FOM 5.10.4, 5.10.5)

CAT I

CAT II

CAT IIIA Fail-Passive, employs decision height (DH)

Approach Minima (FOM 10.5.6, QRH OPS DATA)

	Approach/

Min. Alt.
	TDZ

Req. Vis.
	MID
	RO

	Circling/

Pub. MDA
	3 sm visibility, min. ceiling 1000’

1000’ HAA or MDA whichever is higher

	CAT I 

Pub. DA
	RC

2400 – ½
	A

May sub if TDZ is inop
	A

	CAT I ILS/

Pub. DA
	RC

1800 – ½
	A

May sub if TDZ is inop
	A

	CAT II /

100’ DH
	RC

1600
	A
	A

	CAT II /

100’ DH
	RC

1200
	A

May sub if RO is inop
	RA

	Canadian

CAT II /

100’ DH
	RC

1200
	RC

700
	

	CAT IIIA /

50’ DH 


	RC

700
	RC

700
	RA


C = controlling, R = required, A = advisory

Use CAT C for straight in approaches, CAT C for circling unless app. speed is greater than 140 KIAS, then use CAT D (FOM 5.10.2)

Overwater without certain Emergency Equipment (FOM 4.4.4, PH 3b.8.1)

· Minimum cruise altitude FL 250 or higher on authorized routes

· Do not exceed 162 NM from shoreline

· Notify F/A’s any time flight will operate more than 50 NM from shore

· Monitor 121.5

· Deviations for weather exceeding 162 nm may be made if necessary

Amended Release (FOM 5.3.8)

A release must be amended or re-released when:

· 6 hrs. passes from ETD without aircraft proceeding under its own power (International only). 

· a change is made in-

T.O. Min fuel, Decrease in Gate Release fuel, Destination (requires re-release), Alternate, New aircraft, MEL/CDL, Remarks

· Flight takes off and returns to airport of departure (except when part of original release)

Definition of Dispatch (FOM 5.4.3)

Aircraft pushed back, taxied or towed from blocks for purposes of flight.

See table in FOM for dealing with MX discrepancies after dispatch.

Weather Below Minimums (FOM 5.10.9)

You may not begin an approach (pass the FAF) with out reported visibility (RVR) at or above the minimum visibility for that approach. If you are already on the final approach segment and visibility is reported less than required for that approach, you may continue the approach but you may not go below landing minimums unless the visibility is reported at or above the required minimum visibility.

F/A Emergency Notification – TEST Questions (FOM 7.5.4)

T – how much Time

E – type of Emergency

S – brace Signal

T – Take special instructions

Least Risk Bomb Location (FOM 7.26.4)

LRBL is RH aft door on top of escape chute bundle (below window)

PBE (FOM 12.1.15)

PBE is OK if humidity indicator is blue (not pink), date within 10 yrs.

Takeoff Performance System (FOM 9.4)

The TPS departure plan is highly recommended but NOT required for departure. The TPS contains airport performance data and will help the crew in determining what power and flap configurations will be needed for departure. As long as a valid W&B message for the correct runway is received the TPS is not needed.

If the W&B is sent with proper weights but not the correct needed runway the pilot may use the TPS data for the needed runway assuming that the actual W&B takeoff weight is at or less than the TPS data. This means the QNH is within –.05 or above listed QNH (example: given QNH= 30.00, actual QNH 29.85, this is OK), at or above ATOW and at or below AT (assumed temp) if standard thrust or actual listed temp if MAX.

 PTOW stands for Planned Takeoff Weight and is used for MAX and ATOW for Assumed Takeoff Weight (2000 lbs. difference) and is used with Assumed Temps (standard thrust).

ATC Clearance (FOM 5.3.14)

Request clearance no earlier than 20 mins. prior to departure time.

Departure clearance is good for 2 hrs. past scheduled departure time.

Call Clearance Control to extend valid clearance time if necessary.

If ATC changes the routing from what is filed the changed routing is shown as:

*****REVISED SEGMENT*****

on the PDC printout. The revised segment is what should be programmed into the FMC.

High Min Capt. (FOM 4.16.8, chart on FOM 4-89)

Note: Notify dispatcher of High Mins. status if High Mins. will affect operations.

High Mins. CAT I limits:

· During first 100 hrs. as Capt. PIC (does not include IOE time) use table on FOM 4-89 illustrating exemption to determine status

High Mins. CAT II/III limits:

· 100 hrs. PIC in B737-300/400

· No CAT III

· For CAT II - Use table on FOM 4-89 illustrating exemption to determine status

Low Time F/O (FOM 4.16.7)

Note: Notify Captain at beginning of trip, low time F/O may fly a “monitored” CAT II/III approach.

During F/O’s first 100 hrs. (including IOE) Captain must make the takeoff or landing if:

· Contaminated runway

· RVR less than 4000 or ¾ mile vis or less

· Braking action less than GOOD

· Crosswind exceeds 15 knots

· Special Qualification Airport

· Windshear

· Always at Captains Discretion

Note: Captain makes takeoff if less than 1600 RVR or ¼ mi. visibility (FOM 5.7.1)

Pairing Limitations (FOM 4.16.5)

US Airways will not pair two pilots together unless one has at least 75 hrs. in type and position.

Consolidation of Learning (FOM 4.16.6)

Pilot must accumulate 100 hrs. in type and position (including IOE) within 120 days of Type Rating or Proficiency Check. May be extended to 150 with Line Check.

Logbook Stuff

Remove yellow page for items signed off by mechanic. White page stays in logbook.

Full power takeoffs must be logged every 30 days or 150 takeoffs. The pilot will be notified in the release paperwork if a maximum thrust takeoff is required by the phrase “MAX THRUST DEMO REQUIRED” on the TPS departure plan. The result (successful, unsuccessful or not attempted) must be noted in the logbook. 

Pilot MUST make logbook entry for MEL items if FR is noted for Follow up Required. (PH 11.5.5) If M notation then Maintenance will complete required actions and if O notation flight crew will complete required Operational items.

Heavy Box items in the MEL indicate mechanic will need to consult with Maintenance desk.

CAT II/III Recertification – see FOM 11.7

IRS accuracy – (PH 3.16) this check is done on every Parking Checklist. To read Drift Rate press INIT REF key, LSK 6R / <MAINT, LSK 1L / FMCS>, LKS 4R / <IRS Monitor. To read Ground Speed use Capt. HSI for left and F/O HSI for right (or use overhead IRS display). Use chart on PH 3.18 to determine acceptable limits. No limits on flights of less than 1 hr. Record in logbook any IRS values  that exceed the tolerances. 

Drift Rate: 1 – 3 hrs., 4.0 NM/HR


More than 3 hrs., 3.0 NM/HR

Ground Speed:  Single flight of more than 1 HR:
21 KTS.

Any 2 consecutive flight more than 1 HR:

15 KTS.

Any higher inspection will take the place of a Daily check.

see FOM 11. 3 for full list of logbook requirements

Line Fixes

The GPWS INOP orange light may come on while on ground both HSI switches are in NAV.  Just select one to VOR/ILS or select manual tune on the radios. This is just a ground only nuisance light. (PH 3-31)

If the Cargo Fire panel on F/O’s overhead panel shows an orange maintenance light but all other indications are normal pull the Cargo Fire C/B’s (SCU CHA, SCU CHB, CCU CHA, CCU CHB) behind the Captains seat and reset after about 5 seconds. If light goes out and remains out it is OK, if light comes back on and stays on then write it up. Allow about 5 minutes for system to reset.

If a headset boom mike is not working first check the mike switch on the audio selector panel. Sometimes the MASK/BOOM switch has been left in the MASK position. Just try the BOOM position before calling maintenance!

If the REVERSER light on the overhead panel comes on after engine start try “cracking” the thrust reverser to see if the light goes out. This should be done on the ground only.
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