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Record of Revision No. .03
This is a revision of the Learjet 31A Pilot Training Manual.
The portion of the text or figure affected by this revision is indicated by a
solid vertical line in the margin. A vertical line adjacent to blank space
means that material has been deleted. In addition, each revised page is
marked “Revision .03" in the lower left or right corner.

The changes made in this revision will be further explained at the
appropriate time in the training course.

This revision includes all AFM changes up to and including Change 27.

the best safety device in any aircraft is a well-trained crew. . .
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FOR TRAINING PURPOSES ONLY

NOTICE

The material contained in this training manual is based on information
obtained from the aircraft manufacturer’s Pilot Manuals and
Maintenance Manuals. It is to be used for familiarization and training
purposes only.

At the time of printing it contained then-current information. In the event
of conflict between data provided herein and that in publications issued
by the manufacturer or the FAA, that of the manufacturer or the FAA
shall take precedence.

We at FlightSafety want you to have the best training possible. We
welcome any suggestions you might have for improving this manual or
any other aspect of our training program.
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NORMAL PROCEDURES

INTRODUCTION

The procedures in this section of the manual have been developed by Lear-
jet Inc. for the certification of this aircraft. This section contains those pro-
cedures which may be considered routine in day-to-day operations. The
presentation includes, but is not limited to, detailed checklist procedures by
flight phase.

THROUGH-FLIGHT PROCEDURES
(BOTH ENGINES SHUT DOWN)

Normal preflight procedures (all checklist line items) must be accomplished
prior to takeoff at the original departure point of aflight. At each intermedi-
ate stop of flight where both engines are shut down, the Through-Flight
checklist may be used for preflight provided certain criteria are met during
astop. Inthefollowing section, procedures marked with this symbol (#) de-
note Through-Flight checklist items. When permitted, accomplishment of all
Through-Flight checklist items fulfills a minimum preflight requirement.

The Through-Flight checklist may be used following anintermediate stop with
both engines shut down provided the following criteria have been satisfied
during that stop:

¢ There has been no changein flight crew personnel.

» No maintenance has been performed on the aircraft. Routineline ser-
vicing is not considered maintenance.

* No morethan three (3) hours have elapsed between engine shutdown
and engine start.

« Extremeweather conditions (heavy precipitation, ice, snow, extreme
cold, etc.) have not occurred which would change the preflight status
of the aircraft.

For intermediate stops with one or no engine shut down, completion of the Quick
Turn-Around procedurein thissection providesthe minimum preflight requirements.

FOR TRAINING PURPOSES ONLY NP-1
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Figure NP-1. Walkaround Inspection
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EXTERIOR INSPECTION

POWER OFF CHECKS

& During exterior inspection, check al vents clear, check access doors for
security, and al aircraft surfaces for condition.

O¢ o CoNrolSLOCK .....occveeeieieciceceeceeees e REMOVE AND STOW

(2] a. Pilot's Windshield Alcohol
Discharge Outlets and
Pilot's Defog OULIEL .........c.ccoieeiirereeireee e CLEAR OF
OBSTRUCTIONS

& b Left Pitot-Static Probe..........ccccvienniicccinne, COVER REMOVED,
CLEAR OF

OBSTRUCTIONS

& . Left Stal Warning Vane..........ccccoeeieieiencinciceieens FREEDOM OF
MOVEMENT

Leave in the down position.

d. Left Pitot-Static Drain Valves (3) .....ccccoeeeeererrenecrieeseseeeas DRAIN

Required only if moisture in the pitot-static system is known or suspected.

NOTE

If pitot-static drain valves are opened, assure that
valve stem returns to the closed position.

e. Nose Gear and
Whedl WEL.......cooveeeee HYDRAULIC LEAKAGE, CONDITION,
AND COOLING VENTSCLEAR

& f. Nosawhed and Tir€......cccooeevieeveccieecee e CONDITION AND
NOSE GEAR
UPLOCK FORWARD

NOTE

Chine on nosetire must be aminimum of 3/4inch (19
mm) from ground to operate safely with an accumu-
lation of 3/4 inch (19 mm) water on runway surface.

(3] a Radome Alcohol
DisCharge POrt.........coeiviieiiece e CLEAR OF
OBSTRUCTIONS

Revision .02 FOR TRAINING PURPOSES ONLY NP-3
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b. Radome and Radome
EroSioN SNOE.......cccoevirireirrisess st CONDITION
© a2 Oxygen Bottle Supply
Valve (if applicable) .......cocovvvveveiirce s OPEN (ON)
& b Right Pitot-Static probe..........cooeeevreereinereeeene COVER REMOVED,
CLEAR OF
OBSTRUCTIONS
c. Total Temperature probe
(if installed) ..c.cueueereeiee s CLEAR OF
OBSTRUCTIONS
¢ d. Right Stall Warning vane..........cccoceeienrieneicnenneneene FREEDOM OF
MOVEMENT
Leave in the down position.
€. Pressurization Static POrt.........ccccoveivneeinneccsreccene CLEAR OF
OBSTRUCTIONS
f. Right Pitot-Static
Drain VAIVES (2) ....ovcueiririeieireeieeesisieesesee e DRAIN
Required only if moisture in the pitot-static system is known or suspected.
NOTE
If pitot-static drain valves are opened, assure that
valve stem returnsto closed position.
g. Oxygen Discharge Disc
(if apPliCADIE) ... CONDITION
h. Copilot's Windshield
DEfOG OULIEL......co et CLEAR OF
OBSTRUCTIONS
i. Wing Inspection
Light and LENS ..o CONDITION
j. Lower Fuselage
Antennas, Rotating Beacon
Light and LENS ....ccoeviirerrirerrrerersnerese s CONDITION
O a Emergency EXit.....ciiccccc e SECURE
b. Upper Fuselage Antennas,

NP-4

and Dorsal INMet..........ccvveiinneie e CONDITION

FOR TRAINING PURPOSES ONLY
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Right Engine
Inlet and Fan ..., CLEAR OF OBSTRUCTIONS
AND CONDITION
WARNING I
e Iffaniswindmilling, stop by pressing on fan spin-
ner. Do not attempt to stop windmilling by grab-
bing blades.
¢ Thewing, flight control surfaces, and engineinlet
must be free of frost, snow, and ice.
Generator and Nacelle

COO0liNG SCOOPS.....veveeriierisrereeririeesteeesesseesseesse s e sseseesesseseesen CLEAR

Fuel Crossover Drain Valve,
Wing Scavenge Pump Drain valves (2),
Wing Sump Drain valves (2), and

Engine Fuel Drain ValVES (2) ......ccoveernieeeenneeene e DRAIN
f. Right Main Gear and
Wheel WD ..o HYDRAULIC/FUEL
LEAKAGE AND
CONDITION
g. Right Main Gear Landing
Light and DOOIS......ccccovvieieerieisiee e CONDITION
¢ h. Right Main Gear Whedls,
Brakes and TireS.......ccoovveieennireeesec e CONDITION
O a Wing Stall Fences........ccooivincinicicccsieias CONDITION
b. Leading EAQe.......ccovveviririirir s CONDITION
c. Inboard Fuel Vent
Ram Airscoop
(Underside of WING) .....cccoerrereereninenieesienese e CLEAR OF
OBSTRUCTIONS
d. Right Wing Access Panels
(Underside of WING) .......cccoererereeinenenereeeseeseseeesieens CHECK FOR
FUEL LEAKAGE
@ a Outboard Fuel Vent

Revision .02

Ram Airscoop
(Underside of WING) .....cccovevierereirienieesiesseseee s CLEAR OF
OBSTRUCTIONS

FOR TRAINING PURPOSES ONLY NP-5
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Outboard VNt SUMP .....ccoveiiireiecerneeeseseee e DRAIN
. Right Wing Fuel

FHTEr Cap oo CONDITION

AND SECURITY

Right Winglet

Light(s) 8nd LENS......ccooveeiiirieeirieneeeree e CONDITION

Right Winglet Static

DisCharge WICKS ........ccvvueieericiseieene e CONDITION

Recognition and

Beacon Light and Lens..........ccccveerenecicneine e CONDITION

Right AIl€ron ........coovvrnrnnnrrseresesenen, CHECK FREE MOTION,

BALANCE TAB LINKAGE
AND BRUSH SEAL CONDITION

Boundary Layer ENergizers........ccocoovveevveveeeveesnseseennnnns CONDITION
Right Spoiler and Flap ........ccoeevveieieviciceeee e CONDITION
Right ENgin€ Ol ......ccooveiiieii e OPEN ACCESS

Check oil level (normal) and oil tank filler cap for security. Secure access.

NOTE

If preflight oil level checkslow, start and run engine
until stabilized at idle. Shut down engine and recheck
oil level. If thereisno oil level indication, add enough
oil to obtain an indication before starting engine to
recheck oil level.

Right Engine Oil Bypass
ValVE INAICEION .....coiveeeiererree e CHECK NOT
EXTENDED

If red pinindicator protrudes............cocoeeeerreecrenneenes INVESTIGATE.

Right Engine Turbine

EXhaust Ar€a........covevveeneineieesec e CONDITION/CLEAR OF
OBSTRUCTIONS

Single-point Fueling

Access Doors (if applicabl€).........coeeeveireieiniicrenes SECURE

FOR TRAINING PURPOSES ONLY
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b. On Aircraft not Equipped with Fuel Heaters:
Right Engine Fuel
Bypass Valve INAICALON ..........ccceiviiieerieiceeee e CHECK
NOT EXTENDED
If red pin indicator protrudes...........occoeveeeeneccnenennens INVESTIGATE
& . Fuel VentDrainvalVes.........ccocooeiiincccnencne DRAIN COMPLETELY
d. Fuselage Tank Sump Drain valve,
Expansion Line Drain valves (2),
and Transfer Line Drain ValVe...........cccoeneineicnenencneceseees DRAIN
e. Fuel Filter Drain valves (2) and
Fuel Computer Drain ValVeS (2) ......ccoveevieeeereeeseesesieeseenes DRAIN
f. Single-point Fueling Pressure
Vent Screen (if applicable)........cocovvveeinneciecece CLEAR
@® a Talcone ACCESS DOON .......cuvuvceiciiee e OPEN
b. Tailcone INtErior........ccoovveeeinrieec e CHECK FOR FLUID
LEAKS, SECURITY
AND CONDITION OF
INSTALLED EQUIPMENT
¢. Hydraulic Accumulator
PrESSUE.....cviiiriesesee e e CHECK/750 PSI
MINIMUM
d. Drag Chute (if applicable) ........c.ccccoevrennnennee CHECK FOR PROPER
INSTALLATION
€. Tailcone Access DOOr ........cccoeveereerinieesienene CLOSE AND SECURE
@ a Oxygen Discharge Disc
(if applicabIe) ......c.coveeiieee CONDITION
b. Right VOR/LOC ANtENNAL......c.covrerreiiiririeiresieeeesereenenens CONDITION
c. Right ELT Antenna
(if applicabIe) ......c.ooveeiiicee e CONDITION
@ a Vertical Stabilizer, Rudder,
Horizontal Stabilizer,
Elevator, and DeltaFins..........ccccoceveeeveveeenenee. CONDITION, DRAIN
HOLES CLEAR

Revision .02
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WARNING I

Thevertical and horizontal stabilizersand flight con-
trol surfaces must be free of frost, snow, and ice.

. Static Discharge Wicks

(6 on Elevators, 1 above
Navigation Light, and

40N DEtaFING)...ccoiiieeieee e CONDITION
. Vertical Fin Navigation Lights,

Strobe Light and Lens.........cccoveevnneinnnecnsecenneenes CONDITION
. VLF H-Field Antenna

(if applicable) ......c.coveereieiee e CONDITION
L TalSIANG. ..o REMOVED

Left VOR/LOC ANLENNA.......cucuerireireirireeieiresieieieneneenenens CONDITION
. Left ELT Antenna

(if apPliCADIE) ... CONDITION

Fire EXtinguiSNer DISCS......cccoeereenerenieerieesie e seeesie e CONDITION

. Left Engine Oil

Bypass Valve INdiCator ..........occoeereerenneneireseeeee CHECK, NOT

EXTENDED

If red pin indicator protrudes............cocvveerrenieeneneneens INVESTIGATE
Left Engine Turbine

EXhaUSt AF€aL.......ceiuieimieiiiieieieirieeieieieeieieienenas CONDITION/CLEAR

OF OBSTRUCTIONS

On Aircraft Not Equipped with Fuel Heaters:

Left Engine Fuel
Bypass Valve INdiCALOr ..o CHECK NOT
EXTENDED
If red pin indicator protrudes............ocoveenrerieenerenenn INVESTIGATE
. Left ENgiNe Ol....c.coeiiniininninennneneennees OPEN ACCESS/CHECK

OIL LEVEL (NORMAL)
SECURE ACCESS

FOR TRAINING PURPOSES ONLY
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NOTE

If preflight oil level checkslow, start and run engine
until stabilized at idle; then shut down engine and
recheck oil level. If there is no oil level indication,
add enough oil to obtain an indication before start-
ing engine to recheck oil level.

Left Spoiler and FIap ..o CONDITION
Left AIlEron......cccvvvevrrerrreee CHECK FREE MOTION,
BALANCE AND TRIM
TAB LINKAGE, AND
BRUSH SEAL CONDITION
Boundary Layer ENergizers........ccccovvevveeeeeveenseseenenns CONDITION
Left Winglet Static
Discharge WICKS ........covieieiieeeeee e CONDITION
Left Winglet
Light(S) @and LenS........ccoeeerererereeenenecsieese e CONDITION
Left Wing Fuel Filler Cap.......c.coovvrnenennenenini e CONDITION
AND SECURITY
Outboard Fuel Vent
Ram Airscoop
(Underside of WING) .....cccoerrereierieninenieesenese e CLEAR OF
OBSTRUCTIONS
Outboard Vent SUMP ......cccooeiererieeeeeee e DRAIN
Left Wing Access Panels
(Underside of WING) .......cccoererereeieneneneneeseeseseeesieens CHECK FOR

FUEL LEAKAGE

Inboard Fuel Vent
Ram Airscoop
(Underside of WING) .....cccoerrereeierienneneesienese e CLEAR OF
OBSTRUCTIONS
Wing Leading EAQe .........ccoovvrieininneenneee e CONDITION
Wing Stall FENCES .......ooeiviieecie e CONDITION
Left Main Gear and
Wheel WEIL ..o HYDRAULIC/FUEL
LEAKAGE AND CONDITION
FOR TRAINING PURPOSES ONLY NP-9
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b. Left Main Gear Landing

Light @nd DOOIS ......cccoveveeeeririeienireeeieesese e CONDITION

¢ C. Left Main Gear Whedls
BrakesS and Tir€S.......ccouveveiceiciecee ettt CONDITION
& d LeftEnginelnletand Fan ... CLEAR OF
OBSTRUCTIONS
AND CONDITION

WARNING I

e If faniswindmilling, stop by pressing on fan spin-
ner. Do not attempt to stop windmilling by grab-
bing blades.

* Thewing, flight control surfaces, and engineinlet
must be free of frost, snow, and ice.

e. Generator Nacelle
C00lING SCOOPS ... vvererrenerereereieesee et snenenes CLEAR

POWER ON CHECKS

@ Landing Gear SWItCh ...,
Both BATTERY Switches
Fuel Quantities.......cccccevvvvevvveeeenenne
PITOT HEAT SWItChes.........ccovviiiicccc s

O O Usecaution when touching pitot-static mast leading edges and probes,
total temperature probe (if installed), and stall warning vanes to check
for heat. Set PITOT HEAT switches OFF.

© O Ifnightflightisanticipated, check exterior lighting.

All Exterior Light SWItChes........ccoceiviiiciieiceeeee e ON

@ @ Check Proper [llumination; then:

All Exterior Light SWItChES........ccccvvviiiieiiecesecce e OFF

@ BOth BATTERY SWItChES.....eevieeeeeeeeeereeeereeeeeseeeeseesesesseeessesnsseennes OFF

NP-10 FOR TRAINING PURPOSES ONLY
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Baggage.......ccoiviiiiiini SECURE

Cabin Blower SWItCh ........cccoveievee e, AS REQUIRED
(on blower duct in aft cabin, if applicable)

NOTE

When cabin blower switch isinthe OFF position, air-
flow is diverted above the headliner at all times ex-
cept during auxiliary heater operation.

EMErgency EXit.......cccorieinnniineeennee s AISLE CLEAR
AND HANDLE

UNOBSTRUCTED

Brief PaSSeNgers. ... AS REQUIRED

Briefing includes seat belt operation, oxygen system operation, life vest
location and operation, emergency evacuation, and fire extinguisher location.

NOTE

¢ Inform passengersthat smokinginthelavatory
area when the privacy curtains are closed is
prohibited.

« Passengersshould be advised not to use portable
electronic equipment during takeoff, approach,
and landing.

FOR TRAINING PURPOSES ONLY NP-11
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BEFORE STARTING ENGINES

1l

2

¢ 3

¢ 5.

NP-12

(00010110 13 o v STOWED
Safety Belts, Shoulder
Harnesses, and SEAS .......cccevvviicviiie ettt e SECURE
AND ADJUST
NOTE

Ensure that seat is adjusted so that full travel can be
obtained on all controls.

Flight CONIOIS......cveeiieieeeerreeeee e CHECK

Full travel on al controls.

NOTE

Ensurethat, during full rudder pedal movement, foot
wear does not hinder movement of rudder pedals.

Oxygen System:
a8 PASSENGER OXYGEN ValVe.......oceiiriieirinirieeesreeeeneee AUTO
b. OXygen Pressure gage .......coveeeveenieiesieisesiee e e saeesieseene e CHECK

c. Crew Masks:
(1) Check oxygen flow available and masks properly stowed
Circuit-Breaker Panels:

A BIrEAKEIS ...t bbb IN
D, BUSTIE SWItChES........oeeeceeeeeeeeeee e OPEN (DOWN)
EMER BAT 1 and 2 SWItChES ......cveviiieerieiceere ettt ON

Check standby attitude gyro for starting and erection, amber EMR PWR 1
and 2 lights illuminated, Fan Speed (N4) indicators Off flags out of view,
and green gear DOWN lights illuminated.

For thru flight; EMER BAT SWItChES........cccccoveeiieneirieiceseec e ON

Check standby attitude gyro for starting and erection.
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@ 7. Panel Switchesand AVIONICS.........ccvevrerreirernreeneneeeneneenes OFF OR SET
a. RUDDER BOOST SWItCh ....cocvveieiririeicerereeieeenee ON AS DESIRED
b. STATIC SOURCE SWitCh.......ccviuiieiririeeeririeeneneseeseseeieeens BOTH
C. FUEL CMPTR SWItChES......cuiiriieeiiririeicriieesee e ON
d. EMER BUS SWItCh ....cooiiiiiiiiiceriecee s NORMAL
€. ANTI-SKID SWILC....ecuiiieiieiiiririeceree e ON
f. LANDING GEAR SWitCh ....ccovivieiiiririecerrieeee e DOWN
0. BLEED AIR SWItChES......cceiviiiiririeeerreeeee e ON
h. EMER PRESS SWItCheS..........cooovrieirerreenneseenseeecnenas NORMAL
NOTE

J-

For takeoff at field el evations above 8,500 feet pres-
sure altitude, refer to Pressurization System Opera-
tion, this section.
PITCH TRIM SWItCH....ceoiiiiirieireeses et PRI

JET PUMP SWITCNES.....ccoiviiiirirceirirecereseese s ON

8. Battery Check:

a

Revision .02

NOTE

e Setting battery switches ON also energizes the
windshield ice detect lights. Check turbine tem-
perature (ITT), fan speed (N ), and turbine speed
(N,) to ensure red OFF flags are retracted.

e Donot moveaircraft during AHS alignment (ap-
proximately 45 seconds).
BATTERY 1 SWItCh ..cooveiiiiiieieeeeec e SET TOBATTERY 1
Check for proper voltage; amber EMR PWR lights will go out.
BATTERY 2 SWItCh ....coveiiiiieie e SET TO BATTERY 2
BATTERY 1 SWItCh....ccuiiiiieeeeee et OFF
Check for proper voltage, then BATTERY 1 switch set to BATTERY 1.

FOR TRAINING PURPOSES ONLY NP-13
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* For Through-flight:
Both BATTERY SWItCRES......ceoirieieireriricesereeeeesre e ON

NOTE

e Onaircraft with Lead-Acid Batteries, do not at-
tempt a battery start with less than 24 VDC each
battery at 70°F (21°C) or below, or less than 25
VDC each battery at 110°F (43°C) or above. In-
terpolate for temperatures between 70°F (21°C)
and 110°F (43°C).

e On aircraft with Nickel-Cadmium Batteries, do
not attempt a battery start with lessthan 23VDC
each battery.

T i = UL =S Tr ) W CONNECT

Ensure unitisregulated to 28 VDC and limited to 1000
amps maximum.

10. Inverter System Check:

a Auxiliary Inverter (if installed) Check:
(1) AUX INV SVItCH. ..o sseeeeeeeesssssseesesesssessssessssessssssssessssseesssssie L

Check L VAC reeding iswithin normal range
(2) AUX INV SIVILCN.....ooooce oo sseeeeeeessessssesssssesessssessssssssssssesssssees R

Check R VAC reading iswithin normd range
(B)  AUX INV SVItCH...ooores oo seeeseneseesssscmssesesesssessssseessss s OFF

@ b LINVERTER SWItCh....ccoiiiicircc e ON
Check L VAC reading iswithin normd range

@ C. RINVERTER SWItCh ...ocuiiiiiiiicieeerieeee e ON
Check R VAC reading iswithin normal range

NOTE

For normal operation, theleft and right AC busesare
separated(AC BUS TIE open), theleft inverter pow-
erstheleft AC bus and the right inverter powers the
right AC bus. Each AC bus should be powered by only
oneinverter.

NP-14 FOR TRAINING PURPOSES ONLY
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EMER LT Switch (if installed) ........cccoevveerinreecrereeesseseee e TEST
Check for illumination, then SWitch..........cccccevveveeiieeiececeeee ARMED

For through-flight:
EMER LT Switch (if installed) ........ccccooeuervnmrereerieeienieeanne, ARMED

Systems Pressure Checks:

a HYDRAULIC PRESS Gage.......ccocvvvrierierieririeiesiesie s
If Pressure Is Below 1,000 psi, HYD PUMP Switch

b. EMERGENCY AIR
PreSsure Gage.......ccoeeeeeerieriesiesie sttt CHECK

PARKING BRAKE ...ttt SET
PARK BRAKE light illuminated.
HYD PUMP SWILCN ..o OFF

Warning Light Test Switch
(under glareshield)........ccooveiveiiiieeceee e DEPRESS

Check that all glareshield, instrument panel, and pedestal lights
illuminate. Check for audible indication of scavenge pumps operation.
During daylight, check photoelectric cells by covering both cells and
noting that lights dim. Alternately uncover and cover cells to assure
warning lights dim and come on full bright. During darkness, check
photoelectric cells by shining flashlight on each cell and noting that lights
are full bright. Then note that lights dim when light source is removed.

Warning System Checks:

a. Windshield Ice Detect LightS.......ccoooevverenerneenirseenessieenens CHECK
Check illuminated by placing an object between the lights and
windshield. Use care to prevent scratching windshield when checking
Ice Detect lights.

b. Takeoff Warning System ..........coceoveevvniennneenrerenene CHECK HORN
Advance right thrust lever and note that warning horn sounds.

c¢. Landing Gear Warning Lights:

(1) Check three (3) green DOWN lights illuminated

Revision .02 FOR TRAINING PURPOSES ONLY NP-15
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(2) SYSTEM TEST
SEECLOr SWItCH.......ooeeee e ROTATE TO GEAR,
DEPRESS AND HOLD

Check horn sounds and amber MUTE and three (3) red UNSAFE

lights illuminated.
(3) TEST BULION....c.ciiiiiiiiecie e RELEASE
. Fire DEECt SYSIEM.....c.ciuieieeieiririeieirieiee e CHECK
(1) SYSTEM TEST
SElECtOr SWITCh....c.ciiere s ROTATE TO
FIRE DET
(2) TEST BUHON ....vvvorreerreereeesseessesssessssesnssesssssssnssenns DEPRESS

ENG FIRE PULL T-Handle shall illuminate and flash. This
indicates continuity of the fire detect systems.

(3) TEST BULON.....c.eireeeieeeeiee e RELEASE

B NI DL e RSV 1= o o SRS CHECK
(1) SYSTEM TEST

SElECtOr SWILCH.....c.veeviceecceece s ROTATE

TOADC

(2) TEST BULON ..o MOMENTARILY

DEPRESS

The pilot’s system will test and the overspeed warning will sound,
then the copilot’s system will test and the overspeed warning will
sound. Air data instruments, (Airspeed/Mach, Altimeter/Vertical
Speed, and SAT/TAS), will display all 8's.

. Cabin Altitude Warning.........cccceereerennieneinensese e CHECK
(1) SYSTEM TEST

SElECLOr SWILCN....vceiieicier e ROTATE TO

CABIN ALT

Then, TEST BUHON.......ccvueiirieieieieiereieieieieieieieieieiennas DEPRESS

AND HOLD

Cabin altitude warning horn shall sound and on aircraft 31-240
and subsequent and prior aircraft modified by SB 31-31-5 the
MSTR WARN light and CAB ALT HI will illuminate.

(2) Thrust Lever MUTE SWItCh .......coovvnreiennneee MOMENTARILY
ENGAGE

Cabin atitude warning shall cease.

FOR TRAINING PURPOSES ONLY Revision .01
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TEST BULLON......c.eoviieiieeeeereeneee e RELEASE

SYSTEM TEST
SeleCtor SWItCh.......ceovvieicieee e ROTATE TO
L STALL
Then, TEST BUON.......ccoeeeieeieeeeeece et DEPRESS
AND HOLD

The pilot’s angle-of-attack indicator needle will begin to sweep
from the green segment to the red segment. As the needle passes
the green-yellow margin, the shaker will actuate, the MSTR
WARN lights will illuminate, and the red L STALL warning light
shall flash. Shaker actuation is made evident by high-frequency
vibration of the control column.

TEST BULLON......occticiicticeicececeecee ettt RELEASE
SYSTEM TEST

SeleCtor SWItCh.......ceovvieicecece e ROTATE TO

R STALL

Then, TEST BUON.......ccoeeeieeieeeeeece et DEPRESS

AND HOLD

The test operation will be identical to Step (1) above except
needle will sweep the copilot’s angle-of-attack indicator, and the
red R STALL warning light will flash.

TEST BULLON......c.ooviieiiieeeereerreee e RELEASE

NOTE

Except for system test, the stall warning shakersand
lights are disabled on the ground. However, the angle-
of-attack indicators will function normally.

¢ 17. Uncage standby attitude gyro.

Check standby attitude gyro for starting and erection.

Revision .02
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18. Pressurization and
Temperature CONtrolS.........coveieereneerereereereseeiens CHECK AND SET

NP-18

ASFOLLOWS

a. Pressurization Controls:

@
@

*Q

4

NOTE

For manual mode pressurization, refer to Pressuriza-
tion System Operation, thissection.

For takeoff at field elevations above 8,500 feet
pressure altitude, refer to Pressurization System
Operation, this section.

CAB AIR SWILCH ..o OFF
PRESSURIZATION

AUTO-MAN SWILCH.....cvirieiiiinciciniieiciieieeieeeieeeeieieenes AUTO

CABIN CONTROLLER. ......ccccooviriiiee SELECT CRUISING

ALTITUDE OR DESIRED

CABIN ALTITUDE

Cabin RATE SEleCtOr .......c.ccciiriciiceeeeeieens POSITION

AS DESIRED

b. CABIN CLIMATE
Control SWItChES.......cceiiieceieceecteeseece e ASDESIRED

e Automatic Mode Operation:

@
@

AUTO-MAN SWItCh.....ociiieeceeecececeeeee e AUTO
COLD—HOT KNOD ....ccveiieiieieeeeicresese e snens ON
Rotate to desired cabin temperature. After takeoff, the cabin

temperature control system will automatically maintain the cabin
at the desired setting.

¢ Manua Mode Operation:

@
@

AUTO-MAN SWILCN ... MAN
COLD—HOT KNOD......ooeiiriiiiiiesceeeee e ROTATE TO
DESIRED SETTING

FOR TRAINING PURPOSES ONLY
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19. Trim Check:

NOTE

¢ Thefollowing procedure accomplishes the min-
imum trim systems preflight check. For the com-
plete trim systems operational check, refer to
Trim Systems Operational Check in this section.

¢ Throughout thefollowing procedure, verify that
the trim-in-motion audio clicker sounds approx-
imately 1/4 second after initiating pitch trimwith
theflapsup. Thetrim-in-motion audio clicker will
not sound when the flaps are lowered beyond 3°.

=Y/ = T I T 0 IR CHECK
(1) SYSTEM TEST Selector Switch .......cccccevevvevecceneee ROTATE TO
MACH TRIM

(2) Depress and hold TEST button. The stabilizer should trim slowly
in the nose up direction for one to three seconds and then stop.
The trim-in-motion audio clicker may or may not sound. The
amber MACH TRIM light shall illuminate.

(3) TEST BULON....c.ciiiiiiieeceeeeeeeee e RELEASE
Amber MACH TRIM light shall go out.

D THM MONITON ... CHECK

(1) SYSTEM TEST Selector SWitch ........ccceeiervieeecnnnne ROTATE TO

TRIM MON

(2) TEST BULON ..o eseseeeeeeseeesse s reseneene DEPRESS
Amber PITCH TRIM light shall illuminate.

(3) TEST BUON.....vveoveeeereeeeeeeeeeeeeseeeseeeesesessesessseeeeeseeee RELEASE

C. TriM SPEEA.....eiiiiicicesece e CHECK

(1) SYSTEM TEST Selector SWitCh .......ovveeveeeevereenen. ROTATE TO

TRIM OVRSPD

Revision .02

(2) While trimming NOSE UP or NOSE DN with either Control
Wheel Trim Switch, depress TEST button. Amber PITCH TRIM
light shall illuminate.
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(3) TEST BUION weovoreeeeeeeeeeeseeesseeessseesesseeesssssssese oo RELEASE
(4) SYSTEM TEST SHECtOr SWItCh.....c.uvveeeeeeeereeereesseesseesseesseesseessesaees OFF
. Secondary PItch TrHM ..o CHECK
(1) PITCH TRIM Selector Switch (pedestal) ...........cccoo.orvvveenn.. SEC

(2) Operate NOSE DN-OFF-NOSE UP switch (pedestal) NOSE UP
and NOSE DN. Trim motion shall occur in both directions.

(3) Check that depressing either control wheel master switch (MSW)
while trimming NOSE UP and NOSE DN will stop trim motion
while control wheel master switch (MSW) is held.

. PITCH TRIM
SEIECION SWITCN .. PRI
. Pilot’sand Copilot’s Control
Wheel Trim SWItChES ... CHECK
INDIVIDUALLY

(1) Without depressing arming button, move switch NOSE UP and
NOSE DN. Trim motion shall not occur.

(2) Without depressing arming button, move switch LWD and RWD.
Trim mation shall not occur.

(3) Depress arming button and move switch NOSE UP and NOSE
DN. Trim motion shall occur.

(4) Check that depressing either control wheel master switch (MSW)
while trimming NOSE UP and NOSE DN will stop trim motion.

(5) Depress arming button and move switch LWD and RWD. Trim
motion shall occur.

. Rudder Trim Switch (pedestal).........cocoevrreeiirneierreeeenne CHECK

Check operation by moving both halves of switch simultaneously to
NOSE LEFT and NOSE RIGHT. Trim motion shall occur.

Set all axes for takeoff and check the amber T.O. TRIM light is
extinguished. Refer to Figure NP-2 for takeoff trim setting.
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20. Fuel Panel

@ A Fuel QUantities........cccceveeeiiceceeccceec e CHECK

@ D FUE COUNLES ..ot ZERO
C. L STANDBY PUMP ..ottt ON

Check white light above switch (if installed) illuminated and red
L FUEL PRESS light not illuminated.

d. L STANDBY PUMP.....c.oiiiiereree ettt OFF
€. R STANDBY PUMP ...ttt ON
Check white light above switch (if installed) illuminated and red
R FUEL PRESS light not illuminated.
EXAMPLE
l. Center of L o L | RS —— . | MLALC

.

TAKEOFF FITCH TRIM SETTING — DECREES

Revision .02

Thiconft TEim SEIANE. . i i s S0
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Figure NP-2. Takeoff Trim—CG Function
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f. RSTANDBY PUMP ..ottt OFF
0. CROSSFLOW SWItCh ....cciiiieeirieeeicseeseesie s CLOSE
h. FUSTANK XFR—FILL SWItCh.....ccectrrriririririeenreeerese e OFF
i, GRAV XFR SWItCh ..ot CLOSE
DRAG CHUTE

Handle (if iNStalled) ......ccoeeriireeerieersees e STOWED
Autopilot Controller Warning Lights.........cccccvveenenne. EXTINGUISHED

Rudder Boost System Check (if applicable):

a
b.

C.

RUDDER BOOST SWItCh ....ccvviiviivicciicte et ON
Amber RB AnnuNGIiator ............coeeveereenen. CHECK EXTINGUISHED
YaW DampPer ......cccoviviiiiii DISENGAGED

(YD annunciator extinguished.)
Rudder Pedal ..........cccoveuiiiiieeceesece e DEPRESS
Green RB annunciator shall illuminate when rudder pedal force

reaches approximately 35 pounds and extinguish when rudder pedal
forceisreleased.

e. Repeat check using opposite rudder pedal.
Takeoff Data
(N1, V1, VR, Vo, DIStaNCe) .....ooovvvrrereeirersiisnsesionns COMPUTED AND
BUGS SET
Refer to Section V of the AFM.
FOR TRAINING PURPOSES ONLY Revision .02
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STARTING ENGINES

It isrecommended that a GPU be used when ambient temperature is 32°F (0°C)
or below. Ensure GPU supply isregulated to 28 VDC, has adequate capacity for
engine starting, and is limited to 1,000 amps maximum.

WARNING I

Airflow into the TFE 731 engine is sufficient to draw
personnel and equipment into the engineinlet. Person-
nel in proximity of the engine inlet should maintain a
safe distance at all times during engine operation.

CAUTION

On aircraft equipped with nickel-cadmium batter-
ies, donot dispatchif red BAT 140 or BAT 160 warn-
ing light comes on at any time prior to takeoff,
including engine start. Check batteries per Learjet
Maintenance Manual.

L = o 114 [ 5 Lo o SRS CLOSED AND LOCKED
a Both Door Handles ..o FORWARD
D. DOOr HOOKS ...t RELEASED
C. DOOR Light (red) .....ccooeveeeerinenerieerenesesieeees NOT ILLUMINATED
@ 2. COOL SWILCN...cuiitiirieieierieisiesee st OFF
@ 3. AUX HT SWItCh.cuiiciiicicee e OFF

& 4. Electric Power Monitor (AC & DC)
¢ 5 PARKING BRAKE
(Hydraulic Pressure ReqUITed) .........cocoeeerereieneeesecreees e SET
PARK BRAKE light illuminated
@ 6. HYD PUMP SWItCh ....coouiiiiiiiiiccccceeee e OFF

¢ 7. BCN/STROBE Light SWitCh.......coviiriirrrrnnrneee BCN

Revision .02 FOR TRAINING PURPOSES ONLY NP-23
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8. THIUSE LEVEIS.....oceiceee ettt s CUTOFF
@ 0. ENQINE..oiiiiiiieee e START
A START=GEN SWItCh ...ccoviiiiieicec et START

Starter engaged light will illuminate.

D, THrUSELEVES .o IDLE AT 10%
TURBINE SPEED (N,)

Ignition light will illuminate.

c. If temperature is 0°F (-17.8°C) or below, SPR switch set to L or R,
depending on engine being started. Release switch at 300-400°C
turbine temperature (ITT). Use of SPR switch is not required at
temperatures above 0°F (-17.8°C).

NOTE
Do not energize SPR switch at any time other than
engine start.
d. Monitor the following:

(1) Fan Speed (Np) . oo INCREASING
ASTURBINE
SPEED (N,) INCREASES
(2) Turbine Temperature (ITT)..cccoveeverreerreeerreenes MAX 860°C
(3) OIL PRESS......ccceotiieeieieienieesienenesieeens INDICATION WITHIN
10 SECONDS

(4) Fuel Flow

e. At approximately 45% to 50% turbine speed (N,), the starter circuit
will automatically disengage. Check:

(1) TGN LIGNtuiuueiieriiiciieesiessisesesssessses s sssssseae ouT
(2) Starter Engaged Light ........coovieiienneineeeeeceseeeiene ouT
If starter engaged light remains illuminated, refer to Starter

Engaged Light Remains Illuminated After Start, in “Abnormal
Procedures’ chapter.

NOTE

If engine does not start, adhereto the foll owing cool-
ing periods between starting attempts.
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After Start Attempt Wait
1 One Minute
2 One Minute
3 Thirty Minutes

The above cycle may then be repeated.

f. ENgine INSIrUMEeNtS.........ccooeeienreneeneeese e CHECK FOR
NORMAL
INDICATIONS

(1) At Turbine Speed (N,)
1d1€ 55Y0—6290.......c.cerereeieiirieiirieeeeen e CHECK FAN
SPEED (N) 26%-32%
(2) OIL PRESS.....ooooomeeereeiesieiesseesssssssssssssssssssssssssssssnsssns CHECK

Check applicablered L or R OIL PRESS light is extinguished.

¢ 10. START—GEN SWItCh ....coviiiiiririiirrissreeecseseee s GEN AT IDLE
NOTE
e Thegenerator will not come on line with a GPU
connected.

¢ Illumination of a FUEL PRESS light when the
START—GEN switchisset to GEN indicatesajet
pump failure.

11. Spoiler Check:

A SPOILER SWILCH.....ceeeiiiireriieirsecssssssses s EXT

Check that spoilers extend fully and symmetrically. SPOILER light
will illuminate (flaps up) or flash (flaps extended).

b. SPOILER SWItCh.....cceciiiicieee e RET
Check that spoilers retract fully and symmetrically and SPOILER light
goes out.
@ 12, FlADS .ot SET 20° OR 8°
@ 13, HYDPRESS........o oo CHECK
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Check LO HYD PRESS light not illuminated.

Electrical Power Monitor (AC and DC)......cccevueenererecvnennns CHECK FOR
MINIMUM VOLTAGE

Start other engine by repeating steps 9 and 10.

GPU (if applicable) .......cceovrererriereeerre e DISCONNECT
Note that both Generators come online.
Electrical Power Monitor (AC and DC).......ccccveevevinrieiienrnereenenes CHECK

GEN lights extinguished.

BEFORE TAXI

L 2y

* 2

¢ 3.

* 4

NP-26

AVIONICS
a LEFT and RIGHT MASTER SWItcheS...........ccoorvevvevermnrressessse. ON
D, COMM Lo ON
C AVIONICS...vvirrieiererere ettt ON AND SET
ASDESIRED
Ao FMS.oiceceiiss s INITIALIZE
RAJEN .....ooveeiiiieee e STANDBY
CIrCUIt BrEaKErS. ... .vii ettt ettt et sae s ssaae e CHECK, IN
Coffee/Oven Switches (if installed) ........cccooeevneccininne ASREQUIRED
Fuel Control Governor Check:
A LEft TRIUSE LEVEN ... IDLE

CAUTION

If the engine accel erates uncontrolled during thefol -
lowing step, set FUEL CMPTR switch ON until en-
gine stabilizes at idle. Shut down engine and
determine and correct cause prior to flight.

b. L FUEL CMPTR SWItCH ...ecveeiiei e MAN

Note amber L FUEL CMPTR light illuminated (Engine RPM may
increase or decrease dightly).
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CAUTION

If turbine speed does not respond during the follow-
ing steps, shut down engine and determine and cor-
rect cause prior to flight.

c. Once rpm stabilizes, gradually advance thrust lever until an increase in
turbine speed (N,) is observed.
d. Retard thrust lever and note decrease in turbine speed (N,).

e. If turbine speed responds to thrust lever changes, set L FUEL CMPTR
switch to ON and note that the L FUEL CMPTR light is out.

f. Repeat steps a. through e. using R FUEL CMPTR switch and right
thrust lever.

6. Anti-lce Systems
@ A WSHLD DEFOG ......cccooivieneeneenieesiee e ON IF DESIRED

& b Purge windshield heat system of possible moisture accumulation (first
flight of day and if exposed to moisture):

(1) WSHLD HEAT SWitCh...c.ccooeieiieiceeeee ON UNTIL WATER
HAS CLEARED
(2) WSHLD HEAT SWitch.....ccooviiiireneec ASREQUIRED
NOTE
M aintain minimum rpm required to keep windshield
clear.
C. STAB WING HEAT SWItCh.....ccccviieiieicececeseeee e ON

Check amber STAB HEAT light illuminated, and no additiona rise in
DC amperes. Check for increase in ITT indicating bleed air is being
extracted for wing heat.

CAUTION

If amber STAB HEAT light does not illuminate and
DC amperesincrease, immediately set STAB WING
HEAT switch to OFF.

¢ d. STAB WING HEAT SWitch .....cccoviiiiriciiee AS REQUIRED
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Monitor WING TEMP indicator to prevent overheat condition.
€ POt HEat ... CHECK, THEN OFF

(1) L PITOT HEAT SWItCh ..o ON
Note that PITOT HT light remains illuminated.

(2) RPITOT HEAT SWItCh......veeveeeeeee oo ON
Check PITOT HT light goes out.

(3) L PITOT HEAT SWItCh.....ooveeeeeeeeeeeeseeee e OFF
Check PITOT HT light comes on.

(4) RPITOT HEAT SWItCh c..cooveeeeeeeeeeeeseeeeeeeeeeeee e OFF

f. NAC HEAT SWItCheS......cooevierirrierrieecrees ON ONE AT A TIME

Check amber NAC HT lights extinguish by 60% fan speed (N;) and
green NAC HT ON light illuminated.

0. NAC HEAT SWItCheS......cccccerieeririreriee e AS REQUIRED
LGNS oo ON, ASREQUIRED
ANTI -SKID LIightS .uceieeeeicieeeereeese e ouT
Cabin Check:

a. Passengers Briefed
b. Swivel Seats.......ccccoveveeieeieeee FORWARD OR AS PLACARDED
Seat backs in upright and locked position

c. Work Tables and Toilet Door (if installed).............. CHECK STOWED
d. EmMergency EXit.......cccovvieiennineiinecenneneens AISLE CLEAR AND

HANDLE UNOBSTRUCTED..........ccoeinitieinirnieisieneeseseeisieseeseseseaesenes
NO SMOKING FASTEN SEAT BELT SWitCh.......cccceoeiiieiiccirines ON

Aircraft 31-035 through 31-054
not incorporating SB 31-32-2,
NOSEWhEE! SEEEITNG......v vt ASDESIRED
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NOTE

¢ Nosewheel steering may be locked in by de-
pressing the STEER LOCK switch. The STEER
ON light will illuminate. The steer lock may be
disengaged at any time by depressing and re-
leasing the pilot’s or copilot’s control wheel mas-
ter switch (MSW).

e The PITCH TRIM light will illuminate when-
ever either control wheel master switch (MSW)
is depressed.

«Aircraft 31-055 and subsequent and prior aircraft incorporating B 31-32-2
NOSAWNEEl SEEEITNG......cveeeeieeerere e ARM

NOTE

« Aircraft equipped with digital nosewheel steer-
ing computer P/N 501-1661-04: Upon initial
powerup, nosewheel steering will not be available
unlessARM isselected (i.e., control wheel mas-
ter switch [M SW] can not be used to engage steer-
ing). This situation al so exists any time a power
interruption is experienced. If apower interrup-
tion is experienced, rearm the system using the
NOSE STEER switch.

e Nosewheel steering is armed by depressing the
NOSE STEER switch. The ARM & STEER ON
light will illuminate. The steering may be disengaged
at any time by depressing and releasing the pilot’s
or copilot’scontrol wheel master switch (M SW) or
by depressing the NOSE STEER switch.

e ThePITCH TRIM lightwill illuminate whenever
either control wheel master switch (MSW) is
depressed.

€ 12, PARKING BRAKE......iiieieeeeeiene et RELEASE
Check PARK BRAKE light is extinguished.
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TAXI AND BEFORE TAKEOFF

& 1. Brakesand Nosewheel Steering............... CHECK, AND AS REQUIRED
THROUGHOUT TAXI

NOTE

When taxiing through slush or snow, use brakesto cre-
ate some friction heat in the brake discs to prevent
brakes from freezing.

2. Fuel Panel:
& a Fuel QUANItieS. ..o CHECK AND BALANCED
b. CROSSFLOW SWItCh .....ccoiiiiiririsrresessseses s CLOSE
C. FUSTANK XFR-FILL SWiItCh.....ccooiiiiiiiiiccirccrnccee OFF
d. GRAV XFR SWItCh ..ot CLOSE
3. Flight Controls.......cccoiirieieiireeese s CHECKED
@ 4. Flight INSUMENS.....coiviuiirieieirieesesee e CHECK
A EFIS CONLrOlS... .o e CHECK

Normal and on-side systems selected (green annunciations).

NOTE

For dispatch, two symbol generators must be op-
erational and the pilot’s and copilot’s EFIS dis-
plays must be sourced by separate symbol
generators. Symbol Generator 3 (amber) may be
selected as a source.

b. Pilot, Copilot, and Standby Airspeed/Mach Indicators.............. VALID
NO FLAGS
c. Pilot, Copilot Altimeter/Vertical
Speed Indicators and Standby Altimeter.............. SET BAROMETRIC
PRESSURE
VALID, NO FLAGS
d. EADIsand Standby Attitude Gyro ..........cccccvreenee VALID, NO FLAGS
e. EHSIsand Standby HSI..................... HEADING VALID, NO FLAGS
@ 5. Takeoff Data (N1,V1, VR, Vo) ceererereeineeesnnessssssssssesneees REVIEWED
AND BUGS SET
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@ 6. ENgiNe INSIIUMENES ..o CHECK
& 7. Navigation EQUIpPMENt .......ccccoveevveneiineiseseee e SET FOR TAKEOFF
@ 8. RAOAIN..... e AS REQUIRED
@ 9. SPOIHENS....ciiieie s RETRACTED AND

SPOILER LIGHT OUT
€ 10. FlapS .o SET 20° OR 8°, CHECK INDICATION
@ 11 THIMS i SET FOR TAKEOFF

Check PITCH TRIM switch in PRI and T.O. TRIM light out.

@ 12, Pressurization SYSEEM.........cccoeoeririrereeeesese e seeneeeen SET
€ 13, CAB AIR SWITCN ....ooviiiiictcir e ON
@ 14, Cabin Temp CONtrolS.......coeeieereieereeeese e seene SET

& 15. Anti-ice Systems:

WARNING I

Thewings, vertical and horizontal stabilizers, flight
control surfaces, and engine inlets must be free of
frost, snow, and ice.

NOTE

e Anti-ice systems should be turned on prior to
flight into visible moisture and static air tem-
perature 5°C or bel ow.

« If anti-ice systems are required during takeoff,
they should be turned ON prior to setting take-

off power.
a WSHLD HEAT SWItCh ..ccovveeeveve e AS REQUIRED
b. NAC HEAT SWItCNES ....coveeeiece e AS REQUIRED
C. STAB WING HEAT SWitCh ....cccccovvveieiicececcn ASREQUIRED
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WARNING I

Even small accumul ations of ice on thewing leading
edge can cause an increase in stall speed and possi-
bly a degradation in stall characteristics.

NOTE

Wing-heat bleed air exits overboard through the center
wing/wheel well area. If takeoff were madefrom asnow-
or slush-covered runway, activation of STAB WING
HEAT for approximately 10 minutes will help to melt
moisture onthewheelsand brakes. Monitor WING TEMP
indicator for overheat condition.

¢ 16. Crew Takeoff Briefing........ccccceeeieveneseieseiceseesieee e COMPLETE

RUNWAY LINEUP
@ 1 Parking Brake...........cocovmieinnieenseeesseeeesseeeseeeeenn RELEASED

Check the PARK BRAKE light is extinguished.
D A 1 70 o0 o /= OSSOSO ON

@ 3. PITOT HEAT SWItChES.....coiiiieiiireeieeeee e ON

Check PITOT HT light is out.

& 4. Lights:
a RECOG Light SWItCh.....ccoiveiiieisieceseeee e ON
b. BCN/STROBE Light SWitCh......cccccoveiiiiiirccinnee BCN/STROBE
C. LDG LT-TAXI SWItChes........cccervrrvrrerirereierirneerenne ON AS DESIRED
@ 5. IGNITION SWILCNES.....cocvirieiireieieierereieiere e ON
@ 6. Annunciator Panel and Warning LightS........cccoceoevnieiinnccnennnn CHECK

Check that lights are not illuminated, except the STEER ON light and
PITCH TRIM light (if Control Wheel Master switch [MSW] is depressed).
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NOTE

STAB HEAT, WSHLD HT, and NAC HT lights
will illuminateif the corresponding systems have
been turned on.

L and R WS DEFOG lightswill illuminate upon
initial activation of the windshield defog system
and remain illuminated until windshield tem-
perature reaches 80°F (27°C).

international

TAKEOFF
& 1. Aircraft 31-035 through 31-054 not incorporating 31-32-2,
NOSEWhEE! SEEEIING.....cveieieiiireeieee e AS REQUIRED
FOR HEADING
CONTROL

Release at first indication of airspeed.

NOTE

If STEER LOCK was used to engage nosewheel
steering, depressing and then releasing control
wheel master switch (MSW) will disengage
steering.

If control wheel master switch (M SW) was used
to engage nosewheel steering, releasing MSW
will disengage steering.

ThePITCH TRIM light will beilluminated when
the control wheel master switch (MSW) is
depressed.
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AFTER TAKEOFF

5.

6.
7.

NP-34

NOTE

« JET PUMP switches should always bein the ON
position. However, at any time during flight, if
either or both switches are noted to beinthe OFF
position, reset to ON during steady engine oper-
ation at 80% Fan Speed (N,), or above.

« |f taxi and/or takeoff wereonice, snow, or slush,
allow the wheel sto spin down for approximately
one minute prior to gear retraction to throw off
as much slush as possible.

LANDING GEAR SWItCh ....cccviiieeeiiiresecrsessessee e upP

Landing gear should be fully retracted prior to retracting flaps.

YA DAMPEN ...ovoceeeevveovveesseseessssees s AS DESIRED
FLADS covveeeseeeeveveeesssessessseseessssssesssseessessnsssseeeeens UPPRIOR TO Ve
IGNITION SWItChES........ooorsreevveveeeeessessesssnees s OFF

Set to OFF unless ambient conditions reguire ignition to remain ON.

NOTE

During periods of heavy precipitation, set IGNITION
switches ON to prevent possible engine flameout
due to large quantities of water entering the engine.

LDG LT=TAXI SWItChES.....oovririreriririsrrresrresessreses s OFF

HYD PRESS Qage.......ccoviieeereeeeeerecee e CHECK, NORMAL

Pressurization System:

NOTE

* For manual mode pressurization, refer to Pres-
surization System Operation, this section.

» For takeoff at field elevations above 8,500 feet
pressure altitude, refer to Pressurization Sys-
tem Operation, this section.
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a. Cabin Altitude and
Cabin Climb INiCAOrS........ccoveeeiericeeire e MONITOR

b. Cabin RATE SElECON ... ASDESIRED

CLIMB
10,000-Foot Checks

1. NO SMOKING FASTEN SEATBELT Switch................. AS REQUIRED

18,000-Foot (or Transition Altitude) Checks

AT TT011= G 1 ) J SET TO 29.92 IN. HG. (1,013 MB)
2. RECOG Light SWItCh .....cvveeeeeeeeeesseeeesseeeessesseeesseeseeessesesesssessees OFF
3. WSHLD DEFOG SWitCh .....ccecereeirierieerieeee e ASDESIRED
4. OXYQen Pressure Gage........ccouveerreeirereeenreesesseesreessesseesneeseees CHECK
5. EMER PRESS SWItChES ......cceiiriiieirieiserec e NORMAL

FL 350 Checks
On aircraft 31-035 through 31-190,

L COOL SWILCH... .ot s OFF

CRUISE

Onceestablished at cruise altitude, crew duties consist mainly of monitoring
aircraft systems indications and annunciators to ensure proper operation.
Monitor pressurization and engine instruments. Monitor fuel distribution
and crossflow fuel asrequired to maintain wings balanced. Use small thrust
adjustments as necessary to maintain desired cruise Mach.

NOTE

Onaircraft 31-035 through 31-093, at high altitudes
(FL 450 or above), engine compressor stalls may
occur during engine decelerations. These compres-
sor stalls will not result in engine damage, and may
be corrected by an increasing or decreasing thrust
lever change.
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DESCENT
1. WSHLD DEFOG SWItCN.....ccveieeiieiecteeceecte et CHECK ON
2. PreSsUMiZation .......ccoeceeeeeeiecee et e ere e SET ASFOLLOWS

3.

NP-36

NOTE

e For manual mode pressurization, refer to Pres-
surization System Operation, this section.

* Maintain sufficient RPM, especially at high al-
titudes, to maintain cabin pressurization.

» Forlanding at field el evations above 8,500 feet
pressure altitude, refer to Pressurization Sys-
tem Operation, this section.

a CABIN CONTROLLER selector Knob ..........ccccceviieeininnns TURN TO
DESTINATION
FIELD ELEVATION

b. Cabin RATE SElector.........ooviienninieninienee ADJUST ASDESIRED
DURING DESCENT

ANLi-ICE SYSEMS ... AS REQUIRED

WARNING I

Even small accumulations of ice on the wing lead-
ing edge can cause an increase in stall speed and
possibly a degradation in stall characteristics.

NOTE

¢ Anti-icesystemsshould beturned on prior to flight
into visible moisture and SAT of 5°C or below.

¢ Useof external windshield heat isrequired for anti-
icing and recommended for rain removal. When
the electric windshield defog system is operating,
use of the external windshield heat (bleed air)
will not be required for defog.
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FL 180 (or Transition Level) Checks
O N 111007 (< £ () SRR SET

Set to field barometric pressure. Cross-check pilot’s, copilot's and standby
instruments.

5. RECOG Light SWItCh.....cccoivieiiiiici e ON
(ST = (=SSN = (] [T CHECK
7. NO SMOKING FASTEN SEAT BELT SWitCh.....cccceeveeveeviecrecreireirenns ON

8. Cabin Check:

A PasSENQErS........ccciiiiiii BRIEFED
D. SWIVEl SEALS ... FORWARD OR
ASPLACARDED

Check seat backs in upright and locked position.

¢. Work Table and Toilet Doors (if installed).............. CHECK STOWED
d. EMErgency EXit......occciineineieneneeseeree e AISLE CLEAR
AND HANDLE

UNOBSTRUCTED
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APPROACH
1. Circuit Breskers.......ooieiiiiiineese s CHECK IN
2. SYSEEMS PrESSUIE.....c.eiieiieeieeieieie ettt CHECK
8 HYD PRESS......cocot ittt 1,500 TO 1,550 PSI
b. EMER AIR PreSsUre.........cocovrirennirenenesineseseseneene 1,800 TO 3,000 PSl
3. Landing Approach Speed (Vgep),
Approach Climb Speed
(approximately Vgper +7),
and Nq for GO-ATOUNd...........ccecviirciniecrreeeee COMPUTED AND
BUGS SET
Refer to Section V of the AFM.
CAUTION
Itisrecommended that if turbulenceisanticipated due
to gusty winds, wake turbulence, or windshear, the
approach speed be increased. For gusty wind condi-
tions, an increase in approach speed of one half the
gust factor is recommended.
A, FUEL e BALANCED
5. Radio AIIMELEr ......ccovviiiirireeceeeeeeeieeinas SET TO APPROACH
MINIMUMS
6. Crew Approach Briefing ..o COMPLETE
7. SPOIErS ..o CHECK, RETRACTED

NP-38
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T = o S 8° OR 20°
2. LANDING GEAR SWItCH .......oooeeeeeeeeeeoeeeeeeoeseesesssesssssssssss DN ATV, o
ORLESS

Check for green DOWN indication.

NOTE

¢ |f taxi and/or takeoff wereonice, snow, or slush:
ANTI-SKID switch—OFF, pump brakes 6 to 10
times, then ANTI-SKID switch—ON. Brake ap-
plicationwill tend to crack any ice between brake
discs and between the discs and wheels.

¢ Theamber ENG SYNC light will illuminate when-
ever the nose gear is down and the ENG SYNC
switchisin the SYNC position.

3. Aircraft 31-055 and subsequent and prior aircraft incorporating

SB 31-32-2,
NOSEWHEE! SEEEIING ....vvereereere e CHECK ARM
4. LDG LT-TAXI SWitChesS.......ccvvuivrvreriiiririeiisireeiiens ON AS REQUIRED

NOTE

The left landing light will not illuminate unless the
left main gear isdown and locked. Theright landing
light will not illuminate unless the right main gear
isdown and locked.

5. ANTI-SKID LightS....coiieieieiieeeriereee e CHECK OUT
6. ENG SYNC SWItChN....ceeieitieiieireereeneiseneise e OFF
7. FlapS oo DN, CHECK INDICATION
8. HYDRAULICPRESS Gage........ccccoeeernene CHECK (1,500 TO 1,550 PSl)
9. IGNITION SWItChES.......coeeeeieeirieeeee et ON
10, AULOPIHOL ..ottt DISENGAGE
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NOTE
Control Wheel Master switch (MSW) will also disen-
gage yaw damper.
11. Yaw Dampersasfollows:
« If Rudder Boost ON, Yaw Damper .........cceevveeeveereensnnennens ASDESIRED
« If Rudder Boost OFF, Yaw Damper ........cccccveeereenereneeiereene DISENGAGE
GO-AROUND
L AUOPITOL . DISENGAGED
NOTE

Depressing Go-Around button in left thrust lever
handle will disengage autopilot and select flight di-
rector go-around mode.

2. THIUSE LEVEIS......oi ettt ettt ettt st be e ere e nne s SET

Set to takeoff power or as required.

3. SPOILER SWItCH ..ottt CHECK RET
A FlPS e bbb 20°
5. LANDING GEAR SWItCh .....ctiiiiiiiiiiciirse s upP

Position after positive rate of climb is established.
6. Climb at Approach Climb Speed (approximately Vgeg + 7).

7.  When clear of obstacles, accelerate to Vgeg + 20 and retract flaps.
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Lo BraKeS. .ot AS REQUIRED

CAUTION

e If, upon touchdown, one or more ANTI-SKID
lights come on, anti-skid protection for the as-
sociated wheel isinoperative and hasreverted to
manual brake control.

¢ If not already operating do not turn on cooling sys-
tem during landing with anti-skid system oper-
ating. Initial voltage drop may causefalsesignals
in the anti-skid system and dump brake pressure
for 2 to 3 seconds.

3. Thrust Reversers or

Drag Chute (if installed) ........coceeerrerrrerecerreeerereenes AS DESIRED
4. <Aircraft 31-035 thru 31-054 not incorporating SB 31-32-2,
Nose Wheel SEEering ......ccoeerereienennereereese e AS REQUIRED
BELOW 45 KNOTS
NOTE

During moderate to heavy braking action on patchy
snow or ice, avoid use of nosewheel steering above
10 knots.

«Aircraft 31-055 and subsequent and prior incorporating SB 31-32-2,
Nose Wheel StEering ......ccccoeieeerenceenereereereeene CHECK STEER ON
LIGHT ILLUMINATED
BELOW 90 KNOTS

AFTER LANDING/CLEARING RUNWAY
L IGNITION SWItCNES ..ovveveevevrrrsssnerersssssesessssssessessssssesssssssssesessssees OFF
2. CAB AIR SWItCN.coocecvevrrsssievrnssssssessnssssssssssssssssssssssssssssessssssseses OFF

3. Anti-lce Systems:
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a WSHLD DEFOG and
WSHLD HEAT SWItChes........covuivrerereiirerecesseseeeens AS REQUIRED

NOTE
Maintain minimum rpm required to keep wind-

shield clear.
b. ALCOHOL SWItCh ...cuecuiiticecieiecece et OFF
C. STAB WING HEAT SWitCh .....ccoceveieiececececeenien AS REQUIRED

Monitor WING TEMP indicator to prevent overheat condition.

CAUTION

If amber STAB HEAT lightisnotilluminated and DC
ammeter indicates stabilizer heat operation, imme-
diately set STAB WING HEAT switch to OFF.

d. PITOT HEAT SWItChES.....coiveeieririeieeririe e OFF
€. NAC HEAT SWItChES.......ccvrirereeeieririeeninesieeeseeiees AS REQUIRED
LGNS oot ASDESIRED
Thrust Lever (on engine started first)........ccccooeeeeeieenennicneienne CUTOFF
(OPTIONAL)

NOTE

Idle enginefor 2 minutes prior to thrust lever cutoff.

SPOILER SWItCH ..c.veviiiieeseeeesee et RET
FLADS ..o 20°, 8°, ORUP
HYDRAULIC PRESS GagE.......ccoviiniirririirienininiesie e CHECK
UNNECESSANY AVIONICS......veveieieerienieesiesesie e esee e e e seesesseseeeseeneesens OFF
TrANSPONAES ...t STBY OR OFF
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SHUTDOWN
1. PARKING BRAKE
ANA/ON CROCKS......cuveitiecieectie ettt ettt et et sbeereebesneenee e SET
2. WSHLD DEFOG SWItCh ....ciciiieictiecteccteecreeteee et OFF
3. ANL-ICE SYSIEIMS ...oeiiirieeeerieer e e e OFF
4. EMERLT Switch
(LIS == ) DISARM
5. Panel Switchesand AVIONICS.........coevveveeieeieeiecee e OFF OR SET
a. RUDDER BOOST SWItCh ....ccoveveeieieeececee e ON ASDESIRED
b. FUEL CMPTR SWItCNES......ciiiceiceiceeeeeee e ON
NOTE

A flashing FUEL CMPTR light during shutdown indi-
cates a failed ITT system or shorted manual mode
solenoid driver circuit. Correct before further flight.

C. ANTI-SKID SWILCh....ucuiiriiieiiiriiecerieeree e ON

d. BLEED AIR SWItChES......ccviuiiiiririeierreereese e ON

e JET PUMPS SWILCHES........ccoouiiiiiiiiiccc s ON

6. Standby AttitUdE GYrO.......ccevveiieiicesecee e CAGE
7. EMER BAT SWItChES.. ..o OFF
8. Coffee and Oven Switches (if installed) .......ccccoevvveveiiviccicecc e OFF
9. THIUSE LEVEN(S) .oueeeereeereeieie ettt CUTOFF
10. START—GEN SWItChES......ccoiiiiiicitici e OFF
11, INVERTER SWItChES ....coeiiiiiirieeeeieeee e OFF
12, FUE TranSFer ..ot OFF
CROSSFLOW SWITCH ...t CLOSE

13. BCN/STROBE Light SWItCh ....ccciveiiiririeieririecnreeeneee e OFF
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14, Battery SWItCHES.....covviveiiirieectese e OFF

15, CONIOISTOCK ...vviviceeeeeeee ettt et st INSTALL
QUICK TURNAROUND (ONE OR
NO ENGINE SHUTDOWN)

1. CabiNDOO ..ot CLOSED AND LATCHED
DOOR LIGHT OUT

2. Cabhin Check:
A PBSSENQENS.......o it BRIEFED
b. Swivel Seats.......coevverieiernnes FORWARD OR AS PLACARDED

Seat backs in upright and locked position.

c. Work Tables and Toilet Door (if installed).............. CHECK STOWED

d. Emergency EXit......ccooiiiiniiiinneneereeene AISLE CLEAR AND
HANDLE UNOBSTRUCTED

3. NO SMOKING FASTEN SEAT BELT SWitCh......ccccoveiererirerieeriene ON
4. COOL SWItCh..euieririieeteiriceeteneti ettt OFF
5. AUX HT SWILCN ... OFF
6. ENGINE....ooooooereeeeeereeeeeeeeeeeeeeeee e START (TWO RUNNING)

Check N; rotation during start.

7. START—GEN SWItChES.......ccoiierieirieeeseeee e GEN
8. Electrical POWEr MONITOr ..o s CHECK
9. CirCUIt BrEAKENS.......ceieieeeeirireeeeres et IN
10. AVIONICSLEFT and RIGHT MASTER Switches........ccccoeevvrerieennns ON
L1, FIMS e bbbt SET
12. Coffee/Oven Switches (if installed).........cccceovveeenenenne. ON, ASDESIRED
13, ANti-1CE SYSLEMS....coveeeiirerieeree et AS REQUIRED

14. « Aircraft 31-035 thru 31-054 not incorporating SB 31-32-2,
NOSEWhEEl SEEEMNG ...vcveeieeeieerree s AS REQUIRED
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 Aircraft 31-055 and subsequent and prior aircraft incorporating SB
31-32-2,

Nosewheel SEEEriNg .....cccoevveerieiceee e CHECK ARM
Fuel Control Panel and QUantity...........ccoceeeireienennicneieneneene CHECK
Takeoff Data
(N1, V1, VR, Vo, DIStanNCe) .........cocurevecmcmrencccrneccesescceeesees COMPUTE
BUGS. ... SET

NaV EQUIPMENT ...t e SET
[ 0 - | RS AS REQUIRED
Flight CONIOIS. ....covieeeireeeeie e CHECK
Flight INSEIUMENES......c.oovieiiiieeee e CHECK
SPOILER LEVES ...ttt RET
FlapsS ..o SET 20° OR 8°, CHECK INDICATION
THMS (3) cveeeirieieerieere e e SET FOR TAKEOFF
Pressurization ... SELECT CRUISING
ALTITUDE OR DESIRED

CABIN ALTITUDE

CAB AIR SWItCH ... ON
Crew Takeoff BIiefing.......c.cooeiermeinnneeseeeceseeeeee COMPLETE

RUNWAY LINEUP

1

2.

Parking Brake.........c.cvueviirireeiiininesisisesesesisesesessesese s RELEASED
Check PARK BRAKE light extinguished.

TrANSPONAET ..ottt seenan ON

Revision .02 FOR TRAINING PURPOSES ONLY NP-45



FlightSafety

international

LEARJET 31A PILOT TRAINING MANUAL

3. PITOT HEAT SWItChES.......ooviieiiricreiseeseee e ON

PITOT HT light out.
4. Anti-ice Systems:

WARNING I

Thewings, vertical and horizontal stabilizers, flight
control surfaces, and engine inlets must be free of
frost, snow, and ice.

NOTE:

¢ Anti-icesystemsshould beturned on prior to flight
into visible moisture and SAT of 5°C or below.

« If anti-ice systemsarerequired during takeoff, they
should beturned on prior to setting takeoff thrust.

a WSHLD HEAT SWItCh......ccoovvrreirereecreereeesees AS REQUIRED
b. NAC HEAT SWItChES.......coeiirerrercenrereeereereeene s AS REQUIRED
C. STAB WING HEAT SWitCh .....ccovovvreireeccreeene AS REQUIRED

WARNING I

Even small accumulations of ice on the wing lead-
ing edge can cause an increase in stall speed and
possibly, adegradation in stall characteristics.

NOTE

Wing-heat bleed air exits overboard through the cen-
ter wing/wheel well area. If takeoff ismade from asnow
or slush covered runway, activation of STAB WING
HEAT for approximately 10 minutes after takeoff will
help to clear moisture on the wheelsand brakes. Mon-
itor WING TEMP gage for overheat condition.

5. Lights:

a8 RECOG Light SWItCh.......cceiveiiirriecircereeese e ON
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b. BCN/STROBE Light SWitCh.......cccccooeoviiiiirccne BCN/STROBE
C. LDG LT-TAXI SWItChes.........cccevurirniriririeieenes ON AS DESIRED
6. IGNITION SWItChES.....cociierieeeiirieere e ON

7. Annunciator Panel and
Warning LightS......cccccovevreneieneieenenne LIGHTSNOT ILLUMINATED

Lights not illuminated, except STEER ON light, and PITCH TRIM
light (if control wheel master switch [MSW] is depressed).

NOTE

e STAB HEAT, WSHLD HT, and NAC HT lights
will illuminateif the corresponding systemshave
been turned on.

¢ L and RWS DEFOG lightswill illuminate upon
initial activation of thewindshield defog system
and remain illuminated until windshield tem-
perature reaches 80°F (27°C).

COLD WEATHER OPERATION

Operational problems related to cold weather may occur unless proper pre-
flight and inspection procedures are accomplished. Additionally, operational
difficulties due to ice, snow, slush, or water accumulation may be encoun-
tered. The following instructions supplement the normal procedures and,
when followed, will help ensure satisfactory operation of the aircraft and its
systemsin cold climatic conditions.

PREFLIGHT PREPARATION

It is essential to take off with an aerodynamically clean airplane. Low tem-
peratures and precipitation associated with cold weather operation create
problems while the airplane is on the ground in that frost, ice, and snow ad-
hereto and accumulate on the surfaces of the airplane. All surfaces of theair-
plane (wing, vertical and horizontal stabilizers, flight controls, spoilers, and
flaps, including gaps between control surfaces and aircraft structure) must
be free of frost, ice, and snow before take off. During periods of precipita-
tion, once the airplane has been deiced, anti-icing islikely to be required to
ensure that the airplane has been deiced. Anti-icing is likely to be required
to ensure that the airplane remains aerodynamically clean for departure. De-
icing/anti-icing must be accomplished at the last possible time prior to take-
off to maximize the time that anti-icing will be able to provide protection
(holdover time). Refer to L earjet addendumin AFM for deicing/anti-icing pro-
cedures.
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PREFLIGHT INSPECTION
1. Conduct normal exterior inspection.

2. Check the entire aircraft (including top surface of horizontal stabilizer) for
ice, snow, and frost. Brush off light snow. Remove all frost, encrusted
snow, and ice from the entire aircraft.

3. Remove ice, snow, and dirt from landing gear shock struts and wheel
wells. Check gear doors, position switches, squat switches, wheels, brakes,
and tires.

4. Carefully inspect engines for frozen precipitation in fan duct and tailpipe.
Under certain climactic conditions, ice can form on the back of fan blades
and cause vibration during start.

ENGINE START

Use of aGPU for an engine start isrecommended at ambient temperatures of
32°F (0°C) or below. Ensure GPU isregulated to 28 VDC, has adequate ca-
pacity (at least 500 amps), and is limited to 1,000 amps maximum.

Use of SPR isrecommended for engine starts at ambient temperatures of 0°F
(-17.8°C) or below. During an engine start using SPR, discontinue SPR at
300—-400°C Turbine Temperature (ITT).

NOTE

Use of SPRisnot required above 0°F (-17.8°C). Do
not energize SPR at any time other than engine start.

If the engines are exposed to extremely cold temperatures (below —40°F
[-40°C]) for an extended period, the engines should be preheated prior to at-
tempting a start. For ambient temperatures between —40°F (—40°C) and —-65°F
(-54°C), direct warm air flow into each engine for aminimum of 30 minutes
prior to engine start.

During engine starts in cold weather, engine acceleration, particularly Fan
Speed (N4), is much slower than normal and Turbine Temperature (ITT) has
atendency to increase more rapidly dueto theincreased spool-up times. Ad-
ditionally, higher than normal oil pressure can be expected which may exceed
the maximum allowabl e transients.

CAUTION

During engine startsin cold conditions:

e If Fan Speed (N;) does not rise with Turbine
Speed (N,) or stops during the start attempt, abort
start attempt.
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e If Turbine Temperature (ITT) isrising rapidly and
appears likely to exceed the start limit, abort
start attempt.

» Exceeding idle power with oil temperature
below 30°C is not recommended. However, if
ambient temperature prevents attainment of
30°C, idle power may be exceeded as required
to further warm the oil to normal operating lim-
its prior to takeoff.

When the aircraft hasbeen cold soaked at ambient temperatures below —13°F
(—25°C), the engines should be operated aminimum of 3 minutesto bring the
hydraulic system up to normal operating temperature.

TAXIING

Use normal taxi procedures if the ramp and taxiways are clean and dry. If it
is necessary to taxi on ice, snow, slush, or water, taxi at reduced speed and
allow greater distance for decreased braking efficiency.

If taxi isto be accomplished through slush or snow, use the brakesto create some
friction induced heating of the brake discs to prevent the brakes from freezing.

Useboth enginesfor taxi on slippery surfaces. Directional control may be dif-
ficult to maintain during one-engine taxi on a slick surface.

Use anti-ice systems as required.

Insofar as possible, taxi should be accomplished with the flaps up on snow
or slush covered surfaces.

Avoidtaxiing inthe exhaust wake or propeller wash of other aircraft on other
than hard packed or dry surfaces.

Thrust reversers (if installed) should be used with extreme caution on slippery
surfaces and only when absol utely necessary to maintain directional control.

Do not use thrust reversers (if installed) if taxiways and ramps are covered
with slush, ice, standing water or snow except in the interest of safety.

TAKEOFF

Refer to the WET/CONTAMINATED RUNWAY DATA for guidance mate-
rial pertaining to takeoff on awet or contaminated runway.

If anti-ice systems are required for takeoff, the systems should be energized
prior to setting takeoff power.

Do not take off with frost, snow, or ice on the wings or aircraft control sur-
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faces, including the horizontal stabilizer and elevators.

WARNING I

Even small accumulations of ice on the wing leading
edge can cause an increase in stall speed and, possi-
bly, adegradation in stall characteristics.

AFTER TAKEOFF

After takeoff from a snow-covered or slush-covered runway, delay retract-
ing landing gear to allow residual slush to be thrown or blown off. Wing-heat
bleed air exits overboard through the center wing/wheel well area. |f takeoff
was made from a snow or slush covered runway, activation of STAB WING
HEAT for approximately 10 minuteswill help to melt moisture on the wheels
and brakes. Monitor WING TEMP indicator for overheat condition.

BEFORE LANDING

If taxi or takeoff was made from a snow-covered or slush-covered field, itis
recommended that the following procedure be used to help crack any ice be-
tween brake discs and between the brake discs and wheels:

1. After landing gear is extended, set ANTI-SKID switch to OFF.
2. Pump brakes 6 to 10 times. Use moderate to heavy braking pressure.

3. Prior to touchdown, set ANTI-SKID switch ON and check ANTI-SKID
lights are out.

LANDING

Use normal landing procedures if runway is clean and dry. Refer to the
WET/CONTAMINATED RUNWAY DATA for guidance material pertaining
to landing on awet or contaminated runway.

AFTER CLEARING RUNWAY

On aircraft 31-035 thru 31-054 not incorporating SB 31-32-2, moderate to
heavy braking action on patchy snow or ice, avoid use of nosewheel steering

above 10 knots.
CAUTION

For taxi after landing on a slush or snow covered
field, it is recommended that the flaps not be re-
tracted above 20°. This will protect flaps and wing
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from damage in the event ice or snow has accumu-
lated on the flaps.

SHUTDOWN AND POSTFLIGHT

When the aircraft must be parked outside in extremely cold or fluctuating
freeze/thaw temperatures, perform the following in addition to the normal shut-
down and postflight procedures:

1. Chock main gear wheels before releasing park brake. Do not leave aircraft
parked for extended periods in subfreezing weather with parking brake set.

2. Remove ice, snow, and dirt from landing gear shock struts and wheel wells.
Check gear doors, position switches, squat switches, wheels, and tires.

3. Removeice, snow, and dirt from flaps and flap tracks before retracting flaps.

4. If the aircraft is to be parked for an extended period at ambient
temperatures of 20°F (—6.7°C) or below, it is recommended that the crew
oxygen masks be stowed in a heated room or the cabin should be warmed
to at least 20°F (—6.7°C) before use.

5. If the aircraft is to remain in subfreezing temperatures for an extended
period, remove water and beverage containers from the aircraft. Remove
toilet-tank and reservoir fluid from aircraft or add ethylene glycol base
antifreeze containing antifoam agent to the flush fluid.

6. Install aircraft protective covers.

7. If the aircraft will be exposed to extremely cold temperatures for an
extended period, it is recommended that the batteries be removed and
stored in awarm area, if possible.

ICE DETECTION

During atmospheric conditions conducivetoicing, identification of iceonair-
craft surfaces may be accomplished by the following methods:

1. During daylight operations, a visual inspection of the lower corners of the
windshield or the wing leading edge for ice accumulation can be made.

2. Thewindshield ice-detect lights will indicate ice or moisture formation on
the windshield during night operations. These lights are illuminated
whenever the BATTERY switches are ON and will cause red areas
approximately 1 1/2 inches (38 mm) in diameter to appear on the
windshield if ice or moisture is encountered. The light on the pilot’s sideis
located in the anti-ice airstream, and the light on the copilot’s side is
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located outside the anti-ice airstream. Therefore, the copilot’s light must
be monitored whenever windshield heat or alcohol anti-ice systems are
operating. The lights indicate ice encounters when SAT is below freezing
and moisture encounters when SAT is above freezing.

3. The wing inspection light may be used to visually inspect the right wing
leading edge for ice accumulation during night operations. The light is
illuminated by depressing the WING INSP LT button on the copilot’s
dimmer switch panel. The light illuminates a black dot on the outboard
wing leading edge to enhance visual detection of ice accumulation.

4. Wing structure temperature conditions where icing can occur may be
identified through observing the WING TEMP indicator. When the
indicator pointer isin the green band, the wing temperature is above 40°F
(4°C) and is warm enough so that ice will not adhere. When the indicator
pointer is in the blue band, the wing temperature is below 40°F (4°C) and
the wing anti-ice system should be used if flying through visible moisture.
If the indicator pointer is in the blue band and the STAB WING HEAT
switch is ON, awing heat system failureisindicated.

ANTI-ICE SYSTEMS

Anti-ice systems should be turned on prior to operation in icing conditions.

Icing conditions exist when the SAT is 5°C to -40°C and visible moisturein
any form is present (such as clouds, rain, snow, sleet, ice crystals, or fog with
visibility of 1 mile or less).

If icing conditions are encountered and the anti-ice systems have not been en-
ergized, turnthem on prior to significant ice accumulation. Observe AFM rec-
ommendations for normal use of all anti-ice systems.

WARNING I

Even small accumulations of ice on the wing leading
edge can cause an increasein stall speed and, possi-
bly, adegradation in stall characteristics.

The aircraft isapproved for icing conditions, however, icing conditions vary
widely. Therefore, aswith any plane, caution should be used when operating
inicing conditions.

Minimizetheduration of theicing encountersas much as practical. Minimize
holding inicing conditions with flaps extended. This includes requesting an
altitude above or below icing conditions, if practical.

Intermittently operating with the autopilot off will allow morereadily detectable
changesin flight control feel.
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Move center of gravity asfar forward as practical. Thisincludestransferring
fuselage fuel to the wing tanks. A forward center of gravity keepsthe eleva-
tor more streamlined with the horizontal stabilizer, thus providing the ele-
vator horn more protection from icing.

Delay flap extension to aslower speed. For example, consider delaying flaps
8° until slowing to 170 KIAS instead of extending flaps at 250 KIAS. Ex-
tending flaps at a higher speed than necessary exposes the elevator horn to
icing conditions.

If flight has been conducted inicing conditions, check the elevator horn after
landing and remove any accumulated ice prior to next flight.

NOTE

Ensure any accumulated ice isremoved from the ele-
vator horn area prior to the next flight.

In the event of significant ice accumulation or failure of any portion of the
anti-ice system, refer to Inadvertent Icing Encounter proceduresin “Abnor-
mal Procedures” chapter.

When using wing and/or nacelle anti-ice systems, maintain the higher of the
following: 60% fan speed or sufficient engine power to keep the wing tem-
perature indicator in the green band.

Aircraft anti-icing is accomplished through the use of electrically heated
anti-ice systems, engine bleed-air heated anti-ice systems, and al cohol anti-
ice systems. Electrically heated systems include pitot-static probes, engine
inlet air-temperature/pressure sensor, stall warning vanes, total temperature
probe, and horizontal stabilizer. Engine bleed air is utilized to heat the wing
leading edge, windshield, and for engine anti-icing. An alcohol anti-ice sys-
temisinstalled for radome anti-ice and as a backup for windshield bleed-air
anti-ice system.

An electrically heated windshield provides defogging of the windshield in-
terior. The heat output of the windshield is not sufficient to prevent ice for-
mation. Therefore, bleed-air windshield heat (WSHLD HEAT) should be
turned on prior to entering icing conditions.

Systems controls and control functions are as follows:

1. STAB WING HEAT switch—Controls wing heat system (bleed air) and
the horizontal stabilizer heat system (electric)

2. NAC HEAT switches—Control engine anti-icing (bleed air) and engine
inlet air temperature/pressure sensor electric heaters

3. PITOT HEAT switches—Energize pitot-static probe, stall warning vane
heaters, and total temperature probe heaters
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4. ALCOHOL switch—Controls windshield and radome alcohol anti-ice
system

5. WSHLD HT switch—Controls bleed air to the windshield for defog, anti-
ice and rain removal.

6. WSHLD DEFOG switch—Controls the electrically heated windshield
for defog.

7. Thered ice detect lights are energized whenever the BATTERY switches are
ON.

EXTERIOR WINDSHIELD DEFOG,
ANTI-ICE AND RAIN REMOVAL

The WSHLD HT switch has three positions labeled WSHLD HEAT, HOLD,
and OFF. In the OFF position no windshield airflow is available. In the
WSHLD HEAT position, the control valveis fully open allowing maximum
airflow to thewindshield. The HOL D position isused to stop the control valve
in any position between fully closed and fully open. If achangein airflow is
desired, set switch to OFF or WSHLD HEAT until desired airflow is ob-
tained then set switchto HOLD. The control valve will fully open or closein
approximately 15 seconds. Illumination of the red WSHLD OV HT light in-
dicates awindshield heat system failure.

To activate the system:

1. WSHLD HT SWItCh...cvceeieicireeeceee e WSHLD HEAT

The green WSHLD HT light will illuminate.

NOTE

The overheat shutoff valve may cycleto prevent over-
heating of the windshield. When the overheat shut-
off valve cycles closed, the green WSHLD HT light
will extinguish. The system will automatically reset
(green WSHLD HT light will illuminate) after the sys-
tem cools.

2. Toreduce flow in the event of excessive noise or system cycling:

WSHLD HT SWItCh....ceeveiiriccireeee e OFF UNTIL FLOW
IS ACCEPTABLE,
THEN HOLD
If red WSHLD OV HT light illuminates:

1. WSHLD HT SWItCH ..ot OFF
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Leave in OFF until red WSHLD OV HT light extinguishes, then HOLD.

To deactivate the system:

1. WSHLD HT SWICN ..ot OFF

If airflow should fail, the pilot’swindshield may be anti-iced by the following:
1. ALCOHOL SWILCH ...cocuiiiiiiiieieieiiieieieieieieieiereieie e WS/RAD

This will anti-ice the radome and pilot’s windshield and give alcohol flow
for approximately 45 minutes. The amber ALC LOW light will illuminate
when alcohol level islow.

2. ALCOHOL SWItCh....cocuiirireeieiririetei ettt OFF

Position to OFF when acohol is depleted or clear of icing conditions.

INTERIOR WINDSHIELD AND
PASSENGER WINDOW DEFOG

Interior windshield defogging is provided by electrically heated windshield
panels. Passenger windows are normally defogged by normal cabin airflow.

To provide interior windshield defogging:

1. WLSHD DEFOG SWItCh.....ccceiieieetececeestesrece s s erens ON
This activates the electrically heated windshield panels.

NOTE
Normal system operationisindicated by illumination
of the L and R WS DEFOG lights when the system
is activated (windshield temperature below 80°F).
When the windshield is heated above 80°F, the WS
DEFOG lightswill extinguish.
On aircraft 31-191 and subsequent, for additional windshield defogging:

1. COOL SWILCN .ottt COOL
2. CREW FAN CoNntrol.......cccoeeoennreinrenecenneeeneneens HIGHEST SETTING

3. Pilot and Copilot Overhead
GaSPEr QULIELS......ceeeieieieiirieeete et CLOSE
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To ensure all of the air delivered from the evaporator will be directed to
eyebrow outlets above the windshield

For maximum windshield defogging:

1. At start of descent, WSHLD HEAT .......oooicoiieececee e ON

2. Leave CAB AIR, WSHLD DEFOG,
ANA WSHLD HEAT ... ON UNTIL
SHUTDOWN

RADOME ANTI-ICE

Anti-icing the radome prevents ice from shedding off the nose and entering
the engines. Anti-icing theradomeisaccomplished by settingthe ALCOHOL
switchto RAD. Alcohol for radome anti-icing only will last for approximately
2 hours 9 minutes. The ALC LOW light will illuminate when alcohol level is
low. Set ALCOHOL switch OFF when alcohol is depleted or clear of icing
conditions.

NOTE

Use WS/RAD position of the switch if bleed air for
the windshield anti-ice has failed or as needed.

WING ANTI-ICE

The wing anti-ice system utilizes engine bleed air directed through diffuser
tubesin the leading edges for anti-icing.

Wing-heat bleed air exits overboard through the center wing/wheel well area.
If takeoff was made from asnow- or slush-covered runway, activation of STAB
WING HEAT for approximately 10 minutes will help to melt moisture on the
wheels and brakes. Monitor WING TEMP indicator for overheat condition.

1. STAB WING HEAT SWItCh ...c.cueueiiiiiiicieicieieiceecieeeeeeeee e ON

2. Monitor WING TEMP indicator. Adjust power as necessary to maintain
the higher of the following: 60% fan speed or sufficient engine power to
keep the wing temp indicator in the green band. Also, visually monitor the
right wing for any ice accumulation. At night, the wing inspection light
will be required. If indicator progresses to the red band, structure is
approaching “too hot” condition. Monitor the WING OV HT warning
light. Corrective action can be taken by turning the STAB WING HEAT
switch to OFF and/or reducing engine rpm until indicator pointer returns
to the green band.

NOTE
If the systemisonand the WING TEMPindicator pointer
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isin the blue band or either wing shows signs of ice ac-
cumulation, asystem failure hasoccurred. Refer to Wing
Heat Failure procedurein“Abnormal Procedures” chap-
ter.

HORIZONTAL STABILIZER ANTI-ICE

The horizontal stabilizer anti-ice system utilizes sequenced electrical heat-
ing elements along the horizontal stabilizer leading edge for anti-icing. The
system is controlled by the STAB WING HEAT switch. Control circuits for
the system are wired through the squat switch to prevent overheating the el-
ements when the airplane is on the ground.

1. STAB WING HEAT SWItCh .....cucuiiiiiiiiicceceeeceee e ON

2. Monitor amps for an increase in load from the heating elements. A
fluctuating amps reading indicates proper operation due to the
sequencing of the elements.

CAUTION

For ground operation and to prevent overheating of
the horizontal stabilizer heating elements, ensure
that the amber STAB HEAT light isilluminated and
there is no additional amps increase. If the STAB
HEAT light is not illuminated and amps increase,
immediately set STAB WING HEAT switch to OFF.

NOTE

Duringflight, if the electrical heating elements should
fail, the amber STAB HEAT light on the annuncia-
tor panel will illuminate.

NACELLE HEAT

The NAC HEAT switches energize both nacelle heat and engineinlet air pres-
sure and temperature sensor heat. The NACHT ON light will illuminate any-
time a NAC HEAT switch is set ON. Maintain 60% N, or above for effective
anti-icing.

CAUTION

To prevent damageto theengineinl et sensor heating el -
ement, nacelle heat operation should belimited to 30 sec-
ondsif the engineis not running.
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NOTE

¢ Illumination of the L or R NAC HT lights with
the NAC HEAT switches ON indicatesthat bleed-
air pressureis not being applied to the nacell e heat
anti-ice system because of a malfunction.

¢ Illumination of the L or R NAC HT lights with
the NAC HEAT switches OFF indicatesthat bleed-
air pressure is being applied to the nacelle heat
system because of amalfunction.

PITOT-STATIC HEAT

Anti-ice protection for pitot-static probe, stall warning vanes, and total tem-
perature probe heater is accomplished by setting the L and R PITOT HEAT
switches ON.

A dual pitot heat monitor system provides the crew with a means of determining
if sufficient current is being applied to the pitot-static probe heating elements.

With the BATTERY and PITOT HEAT switches ON, illumination of the
amber PITOT HT light indicatesinsufficient current isbeing applied to apitot-
static probe heating element. A failure in either system will cause the light
toilluminate. Thelight will alsoilluminate whenever the BATTERY switches
are ON and either PITOT HEAT switch is OFF.

ANNUNCIATOR PANEL

The annunciator panel lights may be tested by pressing the test switch under
the glareshield which causesthelightsto illuminate. Photoel ectric cells, out-
board of each ENG FIRE PULL T-Handle, automatically dim the lightsto a
level corresponding to existing light in the cockpit or to a minimum preset
level for atotally dark cockpit. If an annunciator light illuminates and the con-
ditioniscorrected, thelight will extinguish. If the condition recurs, the light
will againilluminate. Any timeared annunciator light illuminates, the MSTR
WARN lights on the pilot’s and copilot’s instrument panel will also illumi-
nate and flash. Depressing the MSTR WARN light will extinguish the MSTR
WARN light; however, the annunciator light will remain on aslong asthe con-
dition exits.

AUDIO CONTROL SYSTEM PANEL

The audio control system panels provide a means of controlling communi-
cations and/or navigation audio information being received or transmitted.
The panel also controls audio communication within the cabin.
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TRANSMIT SELECT SWITCH

The TRANSMIT SELECT switchisamultiposition rotary-type switch labeled
“VHF 1,” “VHF 2,” “HF,” and “PASS SPKR.” Thisswitch providesthe proper
microphone audio inputs for the respective functions.

1. VHF 1, VHF 2, and HF positions—When any of these positions are
selected, microphone inputs are provided for the respective transceiver.
Microphone must be keyed to transmit.

2. PASS SPKR position—When this position is selected, the pilot or
copilot, utilizing this function, may speak to the passengers through the
passenger speaker. Microphone must be keyed to transmit.

NOTE

PA SS SPKR should not be selected on both audio con-
trol panels simultaneously as degradation of the vol-
ume level may result.

MIC SELECT SWITCH

1. NORM postion—When the switch is in this position, voice transmissions
are accomplished with the headset microphone or hand-held microphone.

2. OXY position—When the switch is in this position, voice transmissions
are accomplished with the oxygen mask microphone. Both cockpit
speakers, phone and interphone functions (see MIXER SWITCHES) will
be active. The microphone must be keyed to transmit to the passengers or
viaa communications radio.

VOLUME CONTROLS
1. MASTER VOL—This control regulates the volume level of all audio

output.

2. PASS VOL—This control regulates the volume level of the passenger
speaker audio.

SPEAKER SWITCH

1. Speaker OFF position—When the switch is pushed in and any mixer
switch is on, audio is fed to the on-side headphones only. Rotating the
knob will adjust the volume level to the headphones.

2. Speaker ON position—When the switch is pulled out and any mixer
switch is on, audio is fed to the on-side headphones and on-side cockpit
speaker. Rotating the knob will adjust the volume level to the headphones
and cockpit speaker. The ON (pulled) position isindicated as follows:
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 During daylight—A white ring on the switch stem will be exposed.

« During dar kness—The switch will be illuminated.

MIXER SWITCHES

All mixer switches have avolume control which isrotated to regulate the vol-
ume level of individual audio inputs. The ON (pulled) position of each mixer
switch isindicated as follows:

« During daylight—A white ring on the switch stem will be exposed.
« During darkness—The switch will be illuminated.

Mixer switches on the audio control panel are labeled and perform the fol-
lowing functions:

1. VHF 1 and VHF 2 switches—When in the ON (pulled) position, provide
audio from the VHF 1 and VHF 2 transceivers, respectively.

2. HF switch—When in the ON (pulled) position, provides audio from HF
transceiver (if installed).

3. INPH switches—When in the ON (pulled) position, provides audio from
the interphone, employs a voice-activated hot microphone.

4. NAV 1 and NAV 2 switches—When in the ON (pulled) position, provide
audio from the NAV 1 and NAV 2 receivers, respectively.

5. ADF 1 and ADF 2 switches—When in the ON (pulled) position, provide
audio from the ADF 1 and ADF 2 receivers, respectively.

6. MKR 1 and MKR 2 switches—When in the ON (pulled) position,
provide “marker” audio from the MKR 1 and MKR 2 receivers,
respectively.

7. DME 1 and DME 2 switches—When in the ON (pulled) postion, provide
audio identification signas from the DME 1 and DME 2 receivers. DME 1
switch controls audio for the DME channel tuned by the NAV 1 receiver and
DME 2 switch controls audio for the DME channdl tuned by the NAV 2
receiver.

BOTH/VOICE/IDENT SWITCH

This switch controls the audio filtering for the NAV and ADF receivers.
1. BOTH position—When the switch is in this position, both the station

identifier and voice transmissions will be heard. The BOTH position is the
normal position.
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2. VOICE position—When the switch is in this position, only voice
transmissions will be heard.

3. IDENT position—When the switch is in this position, only the station
identifier will be heard.

MKR HI/LO SWITCH

1. HI position—When the switch is in this position, the marker beacon
receiver sensitivity isincreased.

2. LO position—When the switch is in this position, the marker beacon
receiver sensitivity is decreased.

AUDIO CONTROL—FLIGHT OPERATION
1. MASTER VOL control—Rotate to a comfortable listening level.

2. Applicable Mixer switches—Pull “on” and adjust audio gain controls on
each system for comfortable volume level.

NOTE

The VHF 1 and VHF 2 volume controls do not affect
sidetonelevels. The HF volume control will affect the
sidetonelevel on most models since audio and sidetone
utilizeacommon linefrom thetransceivers. Some HF
transceivers do not have sidetone capabilities.

3. TRANSMIT SELECT switch—Rotate to desired position.

AUTOPILOT/FLIGHT DIRECTOR SYSTEM

A Bendix/King KFC 3100 Flight Control System isinstalled to provide au-
tomatic flight control and guidance for climb, cruise, descent, and approach.
The system’s dual flight computers provide separate pilot and copilot flight
directors, and either computer can be coupled to the autopilot. Mode selec-
tion and annunciation for each flight director and engage control sfor autopilot
and yaw damper are provided through the glareshield-mounted autopil ot con-
troller. Mode and system status annunciation is also provided on the appro-
priate EFIS displays.

Refer to Bendix/King KFC 3100 Flight Control System Pilot’s Guide (No. 006-

08486-0000) for a detailed description and operation of the autopilot/flight
director system.
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SELF-TEST

The system initiates aself-test sequence when the system is powered up (both
AC and DC power). If the self-test sequence is not successfully completed,
afailure will be displayed on the mode controller and the autopilot will not
engage. Also, an “FD” flag will be displayed on the EADI.

TO ENGAGE AUTOPILOT
1. XFRButton......SELECT DESIRED FLIGHT GUIDANCE COMPUTER
(LEFT OR RIGHT)
2. AP BUMON ......ooooeeeeeeeeeoeeeeeeeeeeesessssesseessesssssss s DEPRESS

A green AP light will illuminate and an appropriate annunciation will
appear on the flight displays. The yaw damper will also engage if not
already engaged.

NOTE
e Theautopilot will not engage if:

1. The PITCH TRIM selector switch is in the
OFF position.

2. A red “PT” annunciator on the autopilot con-
troller isilluminated.

« Upon engagement, if no modes are selected, the
autopilot will automatically assume the attitude
hold mode and maintain the attitude existing at
the time of engagement.

TO DISENGAGE AUTOPILOT
» Depressing the AP button will disengage the pitch and roll axes.

« Either Control Wheel Trim switch (arming button depressed) moved in
any of four directions (NOSE UP, NOSE DN, LWD, or RWD) will
disengage the pitch and roll axes.

e Either Control Wheel Master switch (MSW), when depressed, will
disengage the pitch and roll axes, and the yaw damper.

¢« PITCH TRIM selector switch, when moved to OFF position, will
disengage the pitch and roll axes.

¢ Moving the pedestal NOSE DN-OFF-NOSE UP switch to NOSE UP
or NOSE DN will disengage the pitch and roll axes.

¢ Depressing the GO-AROUND button (left thrust lever knob) will

disengage the pitch and roll axes and select flight director go-around
mode.
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« Depressing the XFR button will disengage the pitch and roll axes.

NOTE

Whenever the autopilot disengages, the autopilot
disengage tone will sound.

TO ENGAGE YAW DAMPER

* Yaw damper will automatically engage each time the autopilot is
engaged.

e |If the yaw damper is not engaged, depressing the YD button will
engage the yaw damper.

TO DISENGAGE YAW DAMPER

¢ If yaw damper is engaged, depressing the Y D button will disengage the
yaw damper.

« Depressing either Control Wheel Master switch will disengage the yaw
damper.

AUTOPILOT/FLIGHT DIRECTOR MODE SELECTION

Autopilot and flight director modes are selected by depressing the applica-
ble mode sel ector button on the autopilot controller. Flight director only mode
selection isaccomplished by depressing the applicable mode selector button
without the autopilot engaged. Engaged autopilot and flight director modes
may be disengaged by depressing the selector button asecond time or selecting
an incompatible mode. Autopilot/flight director mode engagement is al so an-
nunciated on the associated EFIS displays.

CONTROL WHEEL SWITCHES

CONTROL WHEEL MASTER SWITCH (MSW)

Depressing the Control Wheel Master switch (MSW) on the outboard horn
of either control wheel will disengage the autopilot pitch and roll axes and
the yaw damper.

CONTROL WHEEL TRIM SWITCHES (VERTICAL AND
LATERAL COMMAND)

When either Control Wheel Trim switch (arming button depressed) is moved
to any of the four positions (LWD, RWD, NOSE UP, or NOSE DN), an air-
craft trim input is made and the autopilot will disengage. If the arming but-
ton isnot depressed, the switch may be used to input lateral commands (LWD
and RWD) and vertical commands (NOSE UP and NOSE DN) to the autopi-
lot/flight director. Refer to the Bendix/King KFC 3100 Flight Control Sys-
temPilot’s Guidefor adetailed explanation of the Control Wheel Trim switch
functions.
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FD CLEAR SWITCH

Depressing the FD CLEAR switch will stow the on-side flight director com-
mand bars during flight director only operation. The FD CLEAR switch has
no affect if the autopilot is coupled.

CWS SWITCH

Depressing the CWS (Control Wheel Steering) switch decouplesautopilot servo
clutches (if engaged) and synchronizes the on-side flight director command
barswith the current vertical and lateral modes. Manual pitch, roll, and trim
commands can be made whilethe switch is depressed. Selected roll and pitch
modes will not disengage when the switch is depressed. When the switch is
released, the autopilot servo clutches reengage and the flight director com-
mands attitudes to maintain the current values set in the engaged modes. |f
the flight director is not engaged, depressing the CWS switch will activate
the flight director Attitude Hold mode.

GO-AROUND SWITCH

Depressing the GO-AROUND switch in the left thrust lever knob will dis-
engage the autopilot and sel ect flight director GA mode on both flight directors.

AUTOPILOT RESET

An autopilot reset function is provided to reset the autopilot in the event it
disengages and cannot be reengaged.

WARNING I

Do not reset the autopilot during taxi, takeoff or
landing because of momentary servo engagement.

To Reset Autopilot:
1. SYSTEM TEST Selector switch..........cccccvunnee ROTATE TO A/P RESET

2. TEST BULON ....ooveieieeiieccrieeeseeeseeeeeeee DEPRESS AND RELEASE

NOTE

Ontheground, both autopilotswill test. In flight, the
selected autopilot will test; however, the servos will
not engage.
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ELECTRONIC FLIGHT INSTRUMENT SYSTEM

Theelectronicflight instrumentssystemisaBendix / King 5-tube EFS50. The
EFIS consists of an EADI and EHSI on both pilot’s and copilot’s instrument
panels, a multifunction display (MFD) on the center instrument panel, three
symbol generatorsand control panelsto operatethe EADI’s, EHSI'sand MFD.

The EFISisused to display airplane attitude data , navigational data, flight
director commands, mode annunciators, weather, checklists, warningsand di-
agnostic messages.

Refer to Bendix/King EFS50 Electronic Flight I nstrumentation SystemPilot’s
Guide (No. 006-08485-0000) for a detailed description and operation of the
EFIS system.

EFIS CONTROL PANEL

An EFIScontrol panel isinstalled on both the pilot’s and copilot’sinstrument
panel. Each panel controlsitsrespective EFIS. Each switchisan alternate ac-
tion switch. On-side selection isindicated by agreen annunciation and cross-
side or reversionary mode selection is indicated by an amber annunciation.
The EFIS system will power up in the normal, non-reversionary mode.

piLoT's This switch selects the attitude heading system for the respec-
tive EFIS display, autopil ot and other systemsrequiring attitude

or heading data. The switch isused to recover attitude and head-
ing dataif the on-side AHS fails.

Whenever cross-side AHS data is selected, the pitch, roll, and
heading comparators will be disabled, and all equipment nor-

mally sourced by the on-side AHS will be sourced by the cross-
COPILOT'S side AHS. Standby HSI heading dataand weather radar antenna
stabilization functionsare provided by AHS 2 and cannot be as-
sumed by AHS 1.

PILOT'

n

This switch selects the air data system for the respective air data
displays, EFIS display, autopilot and other systems requiring air
LRl data. Theswitchisusedto recover air dataif the on-side ADC fails.
ADC 1

ADC 1
ADC 2

COPILO

3

'S

Thisreversionary mode selection switch is used to combine the
WISl EADI and EHSI display on the upper or lower EFIS tube. This
would be used if an EADI or EHSI tube fails and is not desired
to use the reversionary EADI down selection.
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This reversionary mode selection switch is used to move the
K| cADI display down to the EHSI display. On the pilot'sside, the
EHSI will move over to the MFD. Thisswitch isused to display
an EADI if an upper EFIS tube fails. On the copilot’s side, use
of the EADI down mode may only be used in conjunction with
the composite mode.

PILOT'S This switch selects the symbol generator (either the on-side SG
or SG 3) for the respective EFIS display. This switch is used to
recover EADI and EHSI displays if the on-side symbol genera-
SG1 tor fails.

If SG 3isselected on both the pilot’s and copilot’s side, the copi-
SG2 lot’sdisplayswill repeat the pilot’s displaysincluding pilot'sflight
director commands. The pilot’s EFIS controls will control both
COPILOT'S sides. The copilot’s EFIS controlswill bedisabled. The copilot’'s
autopilot should not be used since the operational modeswill not

be displayed on the copilot’s EFIS.

For dispatch, the pilot’s and copilot’s EFIS displays must be
sourced by two separate symbol generators.

Thisswitch is used to select either single-cue (V-bar or double-
cue cross pointer) format on the flight director.

- Ty

AVIONICS MASTER SWITCH

Two Avionics Master switchesareinstalled which allow the crew to turn cer-
tain avionics equipment off and on without using the individual system’s
switches. The LEFT MASTER switchisinstalled on the pilot’s switch panel
and the RIGHT MASTER switch isinstalled on the copilot’s switch panel.

The equipment controlled by the avionics master switchesisshownin thefol-
lowing list:

LEFT MASTER RIGHT MASTER
VHF COMM 2

VHF NAV 1 VHF NAV 2
MARKER BEACON 1 MARKER BEACON 2
DME 1 DME 2 (IF INSTALLED)
ATC TRANSPONDER 1 ATC TRANSPONDER 2 (IF INSTALLED)
ADF 1 ADF 2 (IF INSTALLED)
HF 1 (IF INSTALLED) HF 2 (IF INSTALLED)
PILOT’S EADI COPILOT'S EADI
PILOT'S EHSI COPILOT'S EHSI
RADIO ALTIMETER RADIO ALTIMETER 2 (IF INSTALLED)
MFD RADAR
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NOTE
VHF COMM 1isnot controlled by the Avionics M as-
ter switches.
STANDBY HSI

The standby HSI providesthe pilot with an additional indicator to display the
following data:

¢ Compass Heading (AHS 2) ¢ VOR 1 Course Deviation
¢ VOR 1 Bearing Pointer ¢ LOC 1 Course Deviation
« ADF 1 Bearing Pointer ¢ Glide-Slope Deviation

Pilot’s controls consist of an HSI/RM I selector switch and course sel ect knob.
Inthe RMI mode, VOR 1 bearing pointer and ADF 1 bearing pointer are pro-
vided. In the HSI mode, VOR/LOC 1 course deviation and ADF 1 bearing
pointer are provided. In both modes, heading datafrom AHS 2 is presented.
Failureflagswill dropintoview if the associated dataisinvalid. The ADF bear-
ing pointer will park at the 3:00 o’ clock position with the loss of the ADF
signal. With the loss of ADF receiver or DC power, the pointer will park at
either the 1:30 o’ clock position or its |last position.

ELECTRIC POWER MONITOR

An electric power monitor is installed which monitors left and right AC bus
voltage, left and right DC generator load and the DC charging bus voltage.
Digital displays are used for voltage and amperage readouts.

[l

Each parameter being monitored is divided into ranges as foll ows:

e Norma e Caution e Warning

Whenever any parameter goes from the normal range to the caution range,
the indicator’s amber light and affected parameter will flash. If the parame-
ter progresses into the warning range, the indicator’s red light and affected
parameter will flash. The amber ELEC PWR light (annunciator panel ) will
ilfuminate (steady or flashing) anytime an amber or red light on the indica-
tor isilluminated (steady or flashing). Whenever any parameter goesinto the
warning range, the MSTR WARN lights will flash. Depressing the amber or
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red light, as applicable, will cause the lights and displays to stop flashing.
Depressing either MSTR WARN light will cancel the flashing of red warn-
ings, the affected parameter and the amber ELEC PWR light. The amber or
red light will remainilluminated (steady) until the affected parameter returns
to normal range.

A malfunction which affects the accuracy of theindicator will cause EE.E to
be displayed in the VDC readout and dashes ”-" in all other readouts.

Whenever theleft and right inverters are out-of-phase, a“ C” will flashin the
least significant digit of each VAC display.

Caution and warning annunciations areinhibited during starter engagement.
ENGINE SYNCHRONIZER

The engine synchronizer consists of the R ENG indicator, two ENG SYNC
switches below thethrust levers, an amber ENG SY NC light on the glareshield
annunciator panel, and an engine synchronizer control box. During flight, the
engine synchronizer, if selected, will maintain the right engine Fan Speed (N4)
or Turbine Speed (N,) in sync with left engine Fan Speed (N4) or Turbine Speed
(N5). The engine synchronizer must not be used during takeoff, landing or
during single-engine operations.

The amber ENG SYNC light will be illuminated whenever the nose gear is
down and the ENG SYNC SYNC-OFF switch isin the SYNC position.

The R ENG indicator provides an indication of right engine synchronization
with left engine Fan (N) or Turbine (N,) speed. The indicator indicates fan
sync when the ENG SY NC selector switchisinthe FAN position and turbine
sync when the selector switch isin the TURB position. The indicator can be
used to manually synchronize the engine or to monitor operation of the au-
tomatic synchronizer. Theindicator isoperative whenever theright fuel com-
puter is ON and operative.

Automatic engine synchronization can be utilized whenever both fuel com-
puters are ON and operating and the ENG SYNC SYNC-OFF switch is set
to SYNC. Since the engine synchronizer authority islimited, the operator should
manually synchronizethe desired parameter (N4 or N,) within approximately
2.5% before selecting SYNC.
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CABIN TEMPERATURE CONTROL

Cabinairisprovided by cooling enginebleed air in aram-air heat exchanger.
Primary heating and cooling is obtained by controlling the amount of warm
air that goes through the heat exchanger.

CABINAIRLIGHT (Aircraft 31-240 and subsequent and prior aircraft mod-
ified by SB 31-31-5).

A white CABIN AIR advisory light, located in the glareshield annunciator

panel, indicates that any of the following switches are in the off position, L
or RBLEED AIR or CAB AIR.

BLEED-AIR HEATING AND COOLING
1. BLEED AIR SWItChES.....ccocuiiireeeeeriee et ON

2. CAB AIR SWITCN ..ot ON

NOTE

With the aircraft sitting statically on the ground, do
not perform extended engine operation above IDLE
with CAB AIR switch ON. There is no ram-airflow
through the heat exchanger and possible damage to
air-conditioning components may occur.

3. AUTO-MAN SWItCH ....ciiiiiiriricctrccrireesseeissie e AUTO
4. COLD—HOT KNOD.....cociireireiiirenreeessreere e ROTATE

Rotate to desired cabin temperature. In flight, the cabin temperature control
system will automatically maintain the cabin at the desired temperature.

5. If satisfactory cabin temperature is not maintained:

A AUTO-MAN SWILCH ..o MAN

b. COLD—HOT KNOD ..o ROTATETO
DESIRED SETTING

ADDITIONAL COOLING OR TO
DECREASE CABIN HUMIDITY
NOTE

Power for the cooling system must be supplied by an
engine generator or GPU.
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1. COOL SWICH .ottt COOL
2.+ Onaircraft 31-035 through 31-190,

CREW and CABIN FAN Controls.......ccccoeveeeeeeeeereennen. ASDESIRED
NOTE

* |f the overhead air outlets are closed, the cock-
pit blower must be turned off to prevent over-
heating of fan motor.

¢ Onaircraft with an optional forward evaporator
and blower unit:

1. CABIN FAN Control:

a. CABIN FAN control in the off detent—
Cabin fan will operate on high speed and
the airflow will be diverted above the
headliner.

b. CABIN FAN control in any position but
the OFF detent—Cabin fan speed will vary
with the position of the control and theair-
flow will be directed straight forward from
the aft evaporator and blower unit.

2. CREW FAN Control:

a. CREW FAN control in the off detent—
Cockpit fan (forward evaporator and
blower unit) will operate on low speed and
cockpit fan (aft evaporator and blower
units) will be off.

b. CREW FAN control in any position but
the OFF detent—Cockpit fan speed (both
forward and aft evaporator and blower
units) will vary with the position of the
control.

« On aircraft 31-191 and subsequent,
CREW FAN, GASPER FAN and
FLOOD FAN CONtrolS.......ccceeeiverierisieeireresesieeseneeessenens ASDESIRED
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NOTE

If all of the cabin gasper vents are closed, the GASPER
FAN must beturned off to prevent overheating of fan
motor.

1. GASPER FAN Control:

a. GASPER FAN control in the off detent—
Cabin fan will operate on low speed.

b. GASPER FAN control in any position but
the OFF detent—Cabin fan speed will vary
with the position of the control.

2. FLOOD FAN Control:

a. FLOOD FAN control in the off detent—
Flood fan will not operate.

b. FLOOD FAN control in any position but
the OFF detent—Flood fan speed will
vary with the position of the control.

c. Flood fan will only operate with the
COOL Switch in COOL position.

3. CREW FAN Control:

a. CREW FAN control in the off detent—
Crew fan will operate on low speed.

b. CREW FAN control in any position but
the OFF detent—Crew fan speed will vary
with the position of the control.

ADDITIONAL HEATING

NOTE

Power for the auxiliary heater must be supplied by
an engine generator or GPU.
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Cockpit
L AUXIHT SWILCN. i CREW
CAUTION
To prevent damage to the heater element, CAB AIR
must be ON and airflow available before activating
the cockpit heater. On aircraft 31-046 and subse-
quent, the cockpit heater will not activate unless an
engine is running and bleed air from that engineis
available to the RH distribution duct.
Cabin
1. Cabin Blower Switch (on
blower duct in aft cabin) (if applicable) ........cocoovveeiiiiiiieee SET ON
2. AUX HT SWILCH e CAB & CREW

ADDITIONAL AIR CIRCULATION

1. For additional cabin air circulation,
On aircraft 31-035 through 31-190,

CABIN FAN CONLrOl.......cooviieieceieitieeeccteeecee e enen ASDESIRED

On aircraft 31-191 and subsequent,

GASPER FAN CONLrol .......ccoveeeeeitieeieeieeie e sveenen ASDESIRED
NOTE

Onaircraft 31-191 and subsequent, if all of the cabin
gasper vents are closed, the GASPER FAN must be
turned off to prevent overheating of fan motor.

2. For additional cockpit air circulation,
CREW FAN CONtrol......ccoeiiriiiiineseereenrecre e ASDESIRED

NOTE

On aircraft 31-035 through 31-190, if all the over-
head air outlets are closed, the CREW FAN must be
turned off to prevent overheating of fan motor.
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OXYGEN SYSTEM

WARNING I

Smoking is prohibited while oxygen systemisin use.

OXYGEN DURATION

FiguresAP-2 and AP-3inthe Abnormal Procedures chapter show oxygen sup-
ply duration of afully charged system asafunction of cabin altitude and num-
ber of occupants using the system. Passenger durations above 30,000 feet cabin
altitude are provided for information only. Prior to extended overwater flights,
plan oxygen requirements to provide sufficient oxygen for all occupantsin
the event of a pressurization failure. Additional oxygen may be required to
assure that both oxygen duration and range (fuel) requirements are satisfied.

PASSENGER OXYGEN

WARNING I

¢ Passenger oxygen masksareintended for use dur-
ing an emergency descent to an altitude not re-
quiring supplemental oxygen.

e Passenger masks will not provide sufficient
oxygen for prolonged operation above 34,000
feet cabin altitude. Prolonged operation above
25,000 feet cabin altitude with passengers on
board is not recommended.

1. With the PASSENGER OXY GEN valve in the OFF position no oxygen is
supplied to the cabin.

2. With the PASSENGER OXY GEN valve in the AUTO position, the
passenger oxygen masks will drop from their storage compartments if the
cabin altitude reaches 14,000 (+750) feet. Whenever the oxygen masks
deploy, the upper center panel lights will illuminate to provide maximum
visibility for donning masks. The passengers must don the masks and pull
the attached lanyards to start the flow of oxygen.

Revision .02 FOR TRAINING PURPOSES ONLY NP-73



FlightSafety

international

LEARJET 31A PILOT TRAINING MANUAL

NOTE

If Generator and Battery switches are OFF, auto-
matic presentation of masks will not occur. In this
event, turn PASSENGER OXYGEN valve to DEPLOY
if passenger oxygen is required.

3. With the PASSENGER OXYGEN valve in the DEPLOY position, the
passenger oxygen masks will drop. The passengers must don the masks and
pull the attached lanyards to start the flow of oxygen. This should be used if
the automatic presentation of the masks does not occur.

4. Deploy passenger oxygen, if pressurization irregularities are encountered
above 10,000 feet.

NOTE

The rebreather bag will not inflate even though oxygen
is flowing. This is normal.

CREW OXYGEN

1. If oxygen is required by the crew only:
PASSENGER OXYGEN ValVe .......cooiiiiiiiiiiiiicicceee e OFF
2. When oxygen masks are worn by the crew:

MIC SELECT SWItCh.....cviviiiiiircccc e OXY

When set to OXY, the interphone function of the audio control system will be
active allowing communication between crew members.

3. Crew Oxygen Masks:
» Operate 6600214 series masks as follows:

a. With NORM selected on the pressure regulator control, the crew mask
will deliver automatic oxygen dilution from SL to 33,000 feet cabin
altitude and 100% oxygen above 33,000 feet cabin altitude. Automatic
positive pressure breathing is provided above 39,000 feet cabin
altitude.

b. To obtain 100% oxygen at any time, select 100% on the pressure
regulator control.

c. For emergency operation, select EMER on the Pressure Regulator
control. With the regulator control in this position, the crew mask will
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deliver 100% oxygen, maintain a slight positive pressure in the mask
cup at al times for respiratory protection from smoke or fumes, and
automatic positive pressure breathing above 39,000 feet cabin altitude.

* Operate Scott ATO MC 10-15-01 masks as follows:

a. To check for oxygen availability to the mask while stowed, depress the
PRESS TO TEST button/knob on the bottom of mask pressure
regulator—oxygen will flow while the button is held.

b. To don crew oxygen masks:

(1) Remove hats and “ear muff” type headsets.

NOTE

Headsets and eyeglasses worn by crewmembers may
interfere with quick-donning capabilities.

(2) Squeeze and hold the red handles on the mask pressure regulator
together to inflate the pneumatic harness for donning.

(3) Position harness over the head, position mask as desired, then
release red handles.

(4) Ensurethat mask is properly sealed. Reposition mask if required.

NOTE

Beardsworn by crewmembers may make proper seal -
ing of the mask more difficult.

c. With the 100% lever extended and the PRESS TO TEST button/knob
rotated to the » position, the mask will deliver automatic oxygen
dilution from SL to 30,000 feet cabin atitude, 100% oxygen above
30,000 feet cabin altitude and automatic pressure breathing above
approximately 37,000 feet cabin altitude.

d. To obtain 100% oxygen at any time, depress 100% lever on mask
pressure regul ator.

e. For emergency operation, select EMERGENCY (rotate PRESS TO
TEST button/knob to ®). With the mask pressure regulator controlsin
this position the crew mask will deliver 100% oxygen at all cabin
altitudes and maintain a positive pressure in the mask cup at al times
for respiratory protection from smoke or fumes.

« Operate Puritan Bennet Seep-on 2000 masks as follows:
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a. An inline pressure detector will show green when oxygen pressure is
available to the mask.

b. To don crew oxygen masks:

(1) Remove hats and “ear muff” type headsets.

NOTE

Headsets and eyeglasses worn by crewmembers may
interfere with quick-donning capabilities.

(2) Remove mask from stowage box.

(3) Squeeze and hold the red handles on the mask pressure regulator
together to inflate the pneumatic harness for donning.

(4) Position harness over the head, position mask as desired, then
release red handles.

(5) Ensurethat mask is properly sealed. Reposition mask if required.

NOTE

Beardsworn by crewmembers may make proper seal -
ing of the mask more difficult.

c. With the the regulator set to NORM, the mask will deliver automatic
oxygen dilution from SL to 33,000 feet cabin atitude, 100% oxygen
above 33,000 feet cabin altitude and automatic pressure breathing
above approximately 39,000 feet cabin altitude.

d. To obtain 100% oxygen at any time, rotate the regulator knob to 100%.

e. For emergency operation, rotate the regulator knob to EMER. With the
mask pressure regulator knob in this position the crew mask will
deliver 100% oxygen at all cabin altitudes and maintain a positive
pressure in the mask cup at al times for respiratory protection from
smoke or fumes.

PRESSURIZATION SYSTEM OPERATION

NOTE

For Automatic Mode operation, refer to BEFORE
STARTING ENGINES, BEFORE TAKEOFF, AFTER
TAKEOFF and DESCENT proceduresin thissection.
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MANUAL MODE OPERATION
1. AUTO-MAN SWItCH ..o MAN

2. UP-DN Manua
CONEFOl (F) ...t ASREQUIRED TO
MAINTAIN SATISFACTORY
PRESSURIZATION

3. Toreturn to automatic operation, proceed as follows:

NOTE

If cabin altitude should increaseto 8,750 (+250) feet
or above, the automatic pressurization mode is de-
activated and the amber CAB ALT light will illumi-
nate. Automatic mode operation will not be available
until the cabin altitude is decreased to extinguish the
CAB ALT light.

a CABIN CONTROLLER .....ccoccoviiiiiiiiiiis SET AT OR BELOW
7,200 FT

b. UP-DN Manua
CONFOl (F&) ..vveveeeeeiereere et CONTROL TO
ALTITUDE SELECTED ON
CABIN CONTROLLER

C. AUTOMAN SIWICN c..ooooeeeeeeeeeeeeeeeeeeeeseseeeeseeaeeesessesssssessesssssns AUTO
d. CABIN CONTROLLER .........eereeeeseeseeseesesseseesseseeeeeeeeeeeeeeeee RESET
(IF REQUIRED)

Reset to appropriate cabin dtitude for flight altitude.

LANDING AT FIELD ELEVATION ABOVE 8,500 FEET

Descent
1. EMER PRESS SWITChES .....c.cceiuiirieicieieieieieieeiereee e OVERRIDE
2. AUTO-MAN SWItCHN ..ot MAN
3. UP-DN Manual control (red) .......cccoceeerenereninncns UP TO DESTINATION

FIELD ELEVATION

NOTE

¢ After landing, leave EMER PRESS switches in
OVERRIDE position. If the switches are set to
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NORMAL above approximately 9,500 feet, emer-
gency pressurization will activate. Inthe event of
inadvertent activation of emergency airflow, the
system may be reset as follows:

a. EMER PRESS switches......... OVERRIDE
b. Both BLEED AIR switches................ OFF
THEN ON

e Applicableoperating rules, pertaining to the use
of oxygen at high cabin altitude, must be ob-
served.

TAKEOFF AT FIELD ELEVATION ABOVE 8,500 FEET
Before Starting Engines

1. EMER PRESS SWItChES........ccvriiiriiricinrieiecseseec e OVERRIDE

2. BLEED AIR SWItChES......coiiiieirrrce s ON

3. CAB AIR SWItCh....ceiiiiiiricceee e OFF

4. AUTO-MAN SWILCh ..ceiiiieeceereeree e MAN
NOTE

e Applicableoperating rules, pertaining to the use
of oxygen at high cabin altitude, must be ob-
served.

¢ At field elevations above 8,750 (+250) feet, the
automatic pressurization mode will be deacti-
vated and the CAB ALT light will beilluminated.

5. CABIN CONTROLLER.....o.oiiereeeseseseseresesenes SELECT CRUISING
ALTITUDE OR
DESIRED CABIN
ALTITUDE

Taxi
L CAB AIR SWILCN e seese e se e eeseese e eeen ON
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After Takeoff
1. UP-DN Manual control (red) ........cccoveerirneeninneenenseeeseseeeseneenes DN

Position DN to obtain cabin altitude selected on CABIN CONTROLLER.
2. AUTO-MAN SWItCN c.oveeeececceectecece et AUTO

NOTE

The pressurization system cannot be reset to automatic
mode until the CAB ALT light is extinguished.

3. EMER PRESS SWItChES ......ceoiiiiieiiirieiececcsreeseeeeea NORMAL

FUEL MANAGEMENT

For aircraft range calcul ations, use TOTAL fuel quantity indications. Do not
useindividual tank fuel quantity readings because, when summed, these gage
readingswill belessaccurate than the TOTAL gage reading. The accuracy of
the individual readings is adequate for the fuel management procedures
(crossflow and transfer) presented in this section. Each individual tank and
the TOTAL indication reads zero when its unusable fuel quantity isreached.
The accuracy of all fuel quantity readings will be enhanced when taken with
the aircraft in wings level, unaccelerated cruise flight.

The amber LOW FUEL light on the glareshield annunciator panel will illu-
minate when the fuel level in either wing tank is approximately 350 pounds.
If the FUS TANK XFR-FILL switchisinthe FILL position when the LOW
FUEL light illuminates, the switch will revert to the OFF position and fuse-
lage fill will stop.

The FUEL XFLO light on the glareshield will be illuminated whenever the
crossflow valve is open. The crossflow valve will be open during wing-to-
wing transfer, wing-to-fuselage transfer, or fuselage-to-wing transfer.

Steady illumination of any of the amber fuel system valve lights on the fuel
control panel indicates the corresponding valves are not in the position se-
lected or aloss of power. Momentary illumination while the corresponding
valveisin transit after switching modes indicates proper operation.

On aircraft 31-037 & subsequent and prior aircraft incorporating SB 31-28-7,
illumination of either whitelight, adjacent to the standby pump switches, in-
dicates power is applied to the corresponding standby pump (regardless of
switch position). Itisnormal for thelightsto illuminate during starter-assisted
startshfusel age tank FILL operations and whenever the STANDBY PUMP
switch is ON.
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Thefuel control panel on the pedestal containsall the necessary switches and
indicatorsto fuel the aircraft and maintain proper fuel management.

NOTE

The FUS TANK XFR-FILL switch utilizes atimed
magnetic latchinthe FILL position. The switch must
be held to FILL for a minimum of 3 seconds before
the latch will engage.

FUSELAGE TANK-TO-WING FUEL TRANSFER

Fuel may be transferred from the fuselage tank to the wings by either of the
methods described below. However, fuel transfer pump operation may be
minimized by selecting gravity transfer after cruise attitude has been estab-
lished. If gravity transfer is selected, normal transfer should be selected when
the wing fuel quantity starts to decrease.

Normal Transfer Procedure

1. FUSTANK
XFRAFILL SWITCN....cceiceieneee e XFR

Set to XFR when wing tank fuel quantity indicates 1,200 pounds or lessin
each tank. When XFR is selected, the standby pumps will be deenergized,
the crossflow valve will open, the left fuselage fuel transfer valve will
open, and the transfer pump will be energized. If the green L or R WING
FULL light illuminates, the left fuselage transfer valve will close and the
transfer pump will shut off until the WING FULL light extinguishes.

2. FUSTANK
XFRAFILL SWITCN ..ot OFF

Position to OFF when FUS TANK EMPTY light illuminates.

NOTE

Some fuel may remain in the fuselage tank after the
FUSTANK EMPTY light illuminates. Thisfuel can
betransferred to thewingsby cycling the XFR—FILL
switch to XFR several times.

Gravity Transfer Procedure

1. FUSTANK

XFRAFILL SWITCN ..ottt OFF
2. FUSTANK

GRAV XFR SWITCN...c.ccvciiireeieiirieicreseeessee e OPEN
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When OPEN is selected, the stlandby pumps will be deenergized, the crossflow
vave will open, and both transfer valves will open. Fud will gravity flow from
the fuselage tank until the wing tanks are full or the fusdlage and wing tank
heads are equal. When using gravity transfer, 150 to 300 pounds (depending
upon flight attitude) of fuselage fuel will be unusable.

3. FUSTANK
GRAV XFR SWITCH ...ttt CLOSE

Position switch to CLOSE when gravity transfer is complete or prior to
approach.

NOTE

« Gravity transfer may be used after cruise is es-
tablished to minimize transfer pump operation.
When the wing fuel quantity starts to decrease,
use NORMAL TRANSFER PROCEDURE to
transfer remaining fuselage fuel.

¢ When flying in extreme nose-up attitude for ex-
tended periods, fuel may gravity flow from the
wing tanks to the fuselage tank. Periodically
transfer fuel back into wings.

WING-TO-FUSELAGE TANK FUEL TRANSFER

To transfer fuel from the wing to the fusel age tank, the following procedure
may be used:

1. FUSTANK
XFRFILL SWItCN...covieiiirecceseceee s HOLD TOFILL
UNTIL SWITCH LATCHES
(3 SECONDS MINIMUM)

When FILL is selected, both standby pumps will be energized, both
transfer valves will open, and the crossflow valve will open. Fuel will be
transferred from the wing tanks to the fusel age tank until:

a Green FUS TANK FULL light comes on, causing the standby pumps
to deenergized, and both transfer valves to close. When the XFR—FILL
switch is positioned to OFF, the FULL light will go out and the
crossflow valve will close.

b. LOW FUEL light comes on, causing the FUS TANK XFR-FILL
switch to move to the OFF position. Transfer can be restarted with the
LOW FUEL light on, if required.

c. Theaircraft lifts off causing the FUS TANK XFR-FILL switch to move
to the OFF position. Transfer can be restarted after liftoff, if required.
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2. FUSTANK
XFRAFILL SWILCN .ttt OFF

Position to OFF when desired fuselage fuel quantity is reached. Check that
fuel transfer and crossflow valves close.

FUEL CROSSFLOW (WING-TO-WING FUEL TRANSFER)

NOTE

Do not crossflow with main jet pump(s) inoperative.
Engine starvation may occur dueto fuel being pumped
through open crossflow valve into opposite wing.

1. CROSSFLOW SWItCh....c.ootiiieiiiririeieiinireeieenesieieese e OPEN
2. STANDBY PUMP
SWItCh (NEAVY WINQ) . .veieeiiiiesieieeriseees e ON
3. STANDBY PUMP
SWItCh (Gt WING) ....cveeeieeieiieiecesseees e OFF
4. CROSSFLOW SWItCh....c.oiuiiiriiiireceeieeeieeeeene CLOSE AFTER
FUEL BALANCE
ISOBTAINED
5. STANDBY PUMP SWItChES......ccoieiriiieiirieisieseec e OFF

6. If the preceding procedure fails to balance fuel, unequal power settings
may be used to balance fuel load.

OPERATION WITH COLD WING FUEL

Operation on wing fuel exposed to indicated Total Air Temperatures (TAT)
below the freeze-points shown below for 30 minutes or more may resultin a
reduction of usable fuel dueto fuel freezing.

Maximum
Fuel Type Freeze-Point (TAT)
JET-A —40°C
JP-5 —46°C
JET-AL -50°C
JP-8 -50°C
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To minimize fuel freezing at TATs below these values, transfer the warmer
fuel from the fuselage tank to maintain approximately 800 pounds of fuel in
each wing tank.

REFUELING

The airplane may be refueled through afiller on the top of each wing tank or
through the single-point pressure filler (if installed) below the right engine.
Usable fuel using either refuel procedureis given with the applicable proce-
dure. Refer to Addendum |—FUEL SERVICING for refuel procedures.

On aircraft not equipped with fuel heaters, to prevent fuel filter icing and pos-
sible engine flameout, anti-icing additive must be blended with the fuel in
the concentration specified in FUEL LIMITS, Section | of the AFM.

The engine fuel computers must be adjusted to the recommended specific grav-
ity position asspecifiedin FUEL LIMITS, Section | of the AFM. Refer to Ad-
dendum |—FUEL SERVICING for adjustment procedures.

BRAKE SYSTEMS

The primary brake system utilizes hydraulic system pressurefor power boost
and incorporates an anti-skid system to prevent tire skid and/or tire blow-out
during landing or aborted takeoff. The brakes are operated by depressing the
upper portion of the rudder pedals.

NOTE

Large temperature differences between wheels after
landing may indicate improper brake operation.

A parking brake isinstalled. The parking brake is operated by depressing and
holding the toe brakes (hydraulic system pressurized) and then pulling the
PARKING BRAKE handle (pedestal) to set the brakes. Whenever the PARK -
ING BRAKE handleis not fully in, the amber PARK BRAKE light will beil-
luminated.

An emergency air braking system isinstalled to provide emergency braking
in the event of a hydraulic system failure. Refer to EMERGENCY PROCE-
DURES (Section |11 of the AFM) for emergency braking procedures.
NORMAL BRAKING
Anti-skid On Operation

1. ANTI-SKID SWItCh...cuiuiuiiiiciiieicieirieieieieiee e ON

Check ANTI-SKID lights extinguished.
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NOTE

If, during approach, an ANTI-SKID light or lightsre-
main illuminated after the landing gear is lowered,
setting the ANTI-SKID switch to OFF, then back to
ON, should clear the system.

2. Apply brakes as required. Maximum braking pressures can be maintained
when anti-skid is operative.

NOTE

Thetakeoff and landing distances with anti-skid ON,
presented in Section V of the AFM, are based on full
anti-skid braking from first brake application to com-
plete stop.

Anti-skid Off Operation

When anti-skid isinoperative, care must be used during brake application and
stopping distances will be increased. Refer to Section |V of the AFM for op-
eration of the brake system with anti-skid off, and Section V for increased
stopping distances for takeoff and landing.

EMERGENCY BRAKING

Inthe event of anormal brake system failure, emergency (pneumatic) brakes
can be used to stop the airplane. Refer to Section 111 of the AFM for opera-
tion of the emergency brake system.

LANDING GEAR WARNING SYSTEM

Thelanding gear warning horn only will sound under the following conditions:
e Landing gear is not extended.

¢ Flapsarelowered beyond 25°.

NOTE

When the horn sounds becausetheflapsarelowered,
the horn cannot be silenced by the mute switches.

The landing gear warning horn will sound and the three red UNSAFE lights
will illuminate under the following conditions:
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e Landing gear is not extended.
e Altitudeis below 14,500 feet.
e Airspeedisbelow 170 KIAS.

» At least onethrust lever is below 55-60% N;.

NOTE

When the horn sounds under these conditions, the
horn can be silenced by moving the LANDING
GEAR-MUTE switch to MUTE or depressing the
GEAR MUTE buttonintheright thrust lever handle.
The UNSAFE light indication will continue until
either the gear is lowered or one of the above con-
ditionsis corrected.

REDUCED VERTICAL SEPARATION MINIMUMS
(RVSM)

(Aircraft 31-213, 31-222 & Subsequent and prior aircraft modified
by SB 31-34-11)

This aircraft has been shown to meet the airworthiness requirements for op-
eration in Reduced Vertical Separation Minimum (RV SM) airspace between
29,000 and 41,000 feet inclusive. This does not constitute an operational ap-
proval.

BEFORE STARTING ENGINES

1. Altimeters — Set pilot, copilot and standby. Verify the pilot’s and copilot’s
altimeters agree within 75 feet of the local field elevation.

CRUISE
Check pilot’s (ADC1) and copilot’s (ADC 2) altimeter agree within 150 feet.

The autopilot Altitude Hold (ALT HOLD) mode should be operative and en-
gaged during level cruise except when circumstances such as the need to re-
trim theaircraft or turbulence require disengagement. If autopilot is coupled
to the pilot’s flight director, select transponder 1 as the active transponder.
If autopilot is coupled to the copilot’s flight director, select transponder 2 as
the active transponder.

RUDDER BOOST SYSTEM

The rudder boost system reduces rudder forces, increases directional control
effectiveness, and improves takeoff performance. Whenever the pilot exerts
approximately 35 pounds of rudder pedal force, the system engages (if armed)
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and using the yaw damper servo assists the pilot in deflecting the rudder. A
RUDDER BOOST switch is used to arm the system and system statusis pro-
vided by green RB (active) and amber RB (fail) lights on the glareshield-mounted
autopilot controller. If a conflict exists between the yaw damper and rudder
boost commands, the rudder boost system will override the yaw damper.

SELF TEST

The system initiates a self-test when the system is powered up. During the
self-test sequence, the amber RB fail light will be continuously displayed and
the green RB active light will blink. Successful completion of the self-test
sequence will extinguish both RB lights and arm the rudder boost system. Fail -
ure of the self-test sequence will leave the amber RB light illuminated and
the rudder boost will not be armed.

TO ENGAGE RUDDER BOOST

If the system is armed and arudder pedal force of approximately 35 pounds
or more is present, the rudder boost computer will activate rudder boost and
assist the pilot in deflecting the rudder. The green RB light will illuminate to
indicate rudder boost isactive. Failure of therudder boost system isindicated
by illumination of the amber RB light.

TO DISENGAGE RUDDER BOOST

e Setting the RUDDER BOOST switch to OFF will disengage rudder
boost.

¢ Depressing either control wheel master switch (M SW) will disable rud-
der boost while the switch is held.

e Pullingthe RUDDER BOOST circuit breaker (LEFT AFCS group) will
disengage rudder boost.

NOTE

Onaircraft 31-055 and subsequent and prior aircraft
incorporating SB 31-32-2, nosewheel steering will
not arm with the RUDDER BOOST circuit breaker
pulled. Refer to Section IV, Abnormal Procedures, Op-
eration with Nosewheel Steering Not Armed.

TRIM SYSTEMS OPERATIONAL CHECK

The following procedure performs the complete three-axis trim systems op-
erational check. This check must be completed a minimum of once every 10
hours of flight operation.

NOTE

¢ Throughout thefollowing checks, verify that the
trim-in-motion audio clicker sounds approxi-
mately 1/4 second after initiating pitch trim with
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theflapsup. Thetrim-in-motion audio clicker will
not sound when the flaps are lowered beyond 3°.

e Theamber PITCH TRIM light ontheglareshield will
illuminate whenever either Control Wheel Master
switch (MSW) is depressed.

1. BATTERY SWItChES.....ciiuiiiiireicieiireicieiereee e ON
2. INVERTER Switch

(L 08 R) ettt ON
3o FlEPS s upP

4. PITCHTRIM Selector
SWItCH (PEAESEAL)......eueereeierieeeee e SEC

a NOSE DN-OFF-NOSE UP
SWItCh (PEUESEE) oo CHECK OPERATION

(1) Operate switch NOSE UP and NOSE DN. Trim motion shall
occur in both directions.

(2) Check that depressing either Control Wheel Master switch
(MSW) while trimming NOSE UP or NOSE DN will stop trim
motion while Control Wheel Master switch (MSW) is held.

b. Pilot’s Control
Wheel Trim switch
(arming button depressed)..........cocvevnrereininennes OPERATE NOSE UP
AND NOSE DN

Trim motion shall not occur. Repeat using copilot’s Control Wheel
Trim switch.

5. PITCH TRIM Selector

SWItCH (PEAESEAL)......ceeeriierieeee e OFF

a NOSE DN-OFF-NOSE UP
SWitch (Pedestal) ........oveveerriereerrieere e Operate NOSE UP
and NOSE DN

Trim motion shall not occur.

b. Pilot’s Control
Wheel Trim switch
(arming button depressed)..........cocoeeirereininennes OPERATE NOSE UP
AND NOSE DN
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Trim motion shall not occur. Repeat using copilot’s Control Wheel
Trim switch.

PITCH TRIM Selector

SWItCh (PEAESEAL)......eeeeeereeeeee e PRI

a NOSE DN-OFF-NOSE UP
SWItCh (PEUESEAL) ....vveveevereeeeee e OPERATE NOSE UP
AND NOSE DN

Trim motion shall not occur.

Pilot’'s and copilot’'s

Control Wheel

Trim SWItCheS......ccceveieieeceeeeeeeas CHECK INDIVIDUALLY
ASFOLLOWS:

(1) Without depressing arming button, move switch NOSE UP, NOSE
DN, LWD, and RWD. Trim motion shall not occur.

(2) Depress arming button without displacing switch. Trim motion
shall not occur.

(3) Depress arming button and move switch NOSE UP, NOSE DN,
LWD, and RWD. Trim motion shall occur in al directions.

(4) Check that depressing pilot's Control Wheel Master switch (MSW)
while trimming NOSE UP and NOSE DN will stop trim motion.
Repest step using copilot’s Control Whed Master switch (MSW).

Trim by positioning copilot’'s Control Whed Trim switch. While trimming,
trim in opposite direction using pilot's Control Whed Trim switch. Filot's
trim shall override copilot’s trim. Repest for each trim position.

Y=o T T 0 VTSR CHECK
a SYSTEM TEST Selector SWitCh........coceeeveeveeeieiecieeiens ROTATE TO

MACH TRIM
b, TEST BUttON ....oecveeceeeceeececceeee e DEPRESS AND HOLD

Stabilizer should trim slowly in the nose up direction for 1 to 3 seconds
and then stop. The trim-in-motion audio clicker may or may not sound.
The amber MACH TRIM light shall illuminate.

TEST DULEON ... RELEASE

MACH TRIM light shall go out.

BT 11T (o R CHECK
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NOTE

Thetrim monitor continuously monitorsthe primary
pitch trim system for electrical faults which could
cause a trim runaway if an additional fault were to
occur. During flight, the trim monitor will illuminate
theamber PITCH TRIM light to alert the crew afault
has occurred. During ground test, a signal simulat-
ing an electrical fault isapplied to the trim monitor.

a TEST Selector SWitCh.......cccvieviieeeeceececeeece e ROTATE TO
TRIM MON
D, TEST BULION.....coeieieiceicese ettt DEPRESS

Amber PITCH TRIM light shall illuminate.
C. TEST BUIEON ..o RELEASE

9. Trim Speed and Trim Speed MONItOr .........cccceveeeverrerireeeseeeas CHECK

NOTE

Thetrim speed monitor compares pitch trim ratewith
flap position. During flight, the monitor will illumi-
nate the amber PITCH TRIM light to alert the flight
crew that theaircraftistrimming at the high trimrate
with the flaps up. During ground test, a flaps down
signal is applied to the trim speed controller and a
flaps up signal is applied to the trim speed monitor
simulating the high trim rate with the trim speed
monitor in the low trim rate mode.

a TEST Selector SWitCh.......cccvceeiieeeeceeceeeeece e ROTATE TO
TRIM OVRSPD

b. While trimming NOSE UP or NOSE DN with either Control Whed Trim
switch:

TEST BUIEON ..ot essess s DEPRESS
Amber PITCH TRIM light shal illuminate.

C. TEST BULEON ..ottt RELEASE
o FlAPS oo DN

e. Either Control
Wheel Trm SWILCh .....cocveiiieeeeeeeee e NOSE UP
OR NOSE DN
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Verify that PITCH TRIM indicator needle moves faster with flaps down.

Either Control Wheel Trim switch
(arming button depressed)..........cocoererreneierenne e OPERATE

Operate as required to move PITCH TRIM indicator pointer through the 4
to 11° point to observe illumination of the T.O. TRIM light. The amber
T.O. TRIM light shall be illuminated whenever the indicator pointer isless
than the 5° point or more than the 10° point, and shall be extinguished
whenever theindicator pointer iswithin the T.O. segment.

Rudder Trim switch (pedestal)........cccoeererrinennireseeeceeine CHECK
Switch operation should occur as follows:

a. Move each half of switch separately to NOSE LEFT and NOSE
RIGHT. Trim motion shall not occur.

b. Move both halves of switch simultaneously to NOSE LEFT and NOSE
RIGHT. Trim motion shall occur.

INVERTER SWItCh......cociiiicci e OFF

BATTERY SWItCHES ......coiiiiieiiieieren et OFF
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ABNORMAL PROCEDURES

INTRODUCTION

The procedures presented here have been developed by Learjet, Inc. for cer-
tification of this aircraft. This chapter contains those operating procedures
using special systems and/or alternate use of regular systems which, if fol-
lowed, will maintain an acceptablelevel of airworthiness or reduce operational
risk resulti n%om afailure condition. Proceduresin this chapter emphasized
by a shaded are memory items and should be accomplished without ref-
erence to the checklist.

The procedures located in this section supplement Normal Procedures when
afailure condition exists. Use of Normal Procedures should be continued when
applicable. Sound judgement as well as thorough knowledge of the aircraft,
its characteristics, and the flight manual procedures are essential in the han-
dling of any failure condition.

OVERRIDING CONSIDERATIONS

In all emergencies, the overriding consideration must be to:
e Maintain Airplane Control

¢ Analyzethe Situation

e Take Proper Action

TERMINOLOGY

Some abnormal procedures require that alanding be made as soon as practi-
cal, as some emergencies require more urgency in landing the aircraft. The
degree of urgency required varies with the emergency; therefore, the terms
“land as soon as possible” and “land as soon as practical” are employed. These
terms are defined as follows:

Land as Soon as Possible—A landing should be accomplished at the nearest
suitable airfield considering the severity of the emergency, weather condi-
tions, field facilities, ambient lighting, and aircraft gross weight.

Land as Soon as Practical—Emergency conditionsareless urgent, and although

the mission is to be terminated, the degree of the emergency is such that an
immediate landing at the nearest adequate airfield may not be necessary.
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ANTI-ICING

ALC LOW LIGHT ILLUMINATED

Illumination of the amber ALC LOW light indicates the alcohol level in the
windshield/radome alcohol anti-ice reservoir is|ow.

1. Fly out of icing conditions as soon as possible.
2. ALCOHOL SWItCh...ecveviiieieriieeietcieieie e OFF
Switch to OFF when alcohol stops flowing.

3. After landing, assure alcohol reservoir is properly replenished.
ENGINE ICE INGESTION

Engineiceingestion canresultin fan damage and abnormal engine operation.
Engine ice ingestion can be suspected whenever ice is shed from the wing,
fuselage, windshield, or nacelle. This may occur when anti-ice systems are
energized after significant ice accumulation has occurred on the above sur-
faces. Iceingestion may be evident by achangein engine sound or frequency,
audible report, sharp rise in turbine temperature (ITT), or rpm hang-up.

Experience to date has shown that, if proper procedures are observed, there
isavery high probability of satisfactory engine operation after experiencing
foreign object damage from ice in the engine fan. Such damage can reduce
the compressor stall margin so that the engine could become more sensitive
to rapid thrust lever movements, inlet pressure profile variation due to ma-
neuvering, and high rpm operation. Some compressor stallswill resultin en-
gine flameout.

1. IGNITION SWItChES...ccuiieeuiitierieeieeete et ON
Leave ON for the duration of the condition.

2. Thrust lever movements should be slow and cautious.

3. ENQINEIPIM oottt enan SET

Set rpm as low as possible (60% fan speed or higher as required to
maintain the WING TEMP indicator pointer in the green segment).

4. Avoid any abrupt changesin pitch, yaw, or roll.
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5. To determine extent of engine damage due to ice ingestion, proceed
asfollows:

a Thrust Levers
(ONE &t LIME).....ceieeeereeee e RETARD TO
FLIGHT IDLE

Then cautiously advance and check for any vibration or abnormal noise
on each engine.

NOTE

If compressor stall isencountered, retard thrust lever
until smooth operationisobtained. (If any of thefan
blades have been damaged, the noise level and fre-
quency will increase with an increase of rpm.)

b. If either engine flames out, airstart in accordance with ENGINE
AIRSTART procedure, this section. After restart, repeat step 5, but stay
below engine speed at which engine flamed out.

c. If ice damage has been experienced, land as soon as practical and stay
within the operating limitations of engine as defined by this procedure.

NOTE

Inspect engine for damage any timeinadvertenticing
conditions have been encountered.

INADVERTENT ICING ENCOUNTER

If icing isinadvertently encountered:

1 All ANti-iCe SYSEEMS ..ot ACTIVATE
IMMEDIATELY

Immediate action precludes ice accumulation.
If approach and landing must be made with any amount of ice on the airframe:

a. Do not extend flaps beyond 20°.

b. Use landing procedure for a wing and stabilizer heat failure. Refer to
ABNORMAL LANDINGS, this section.
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WARNING I

Even small accumulations of ice on the wing lead-
ing edge can cause an increase in stall speed and
possibly adegradation in stall characteristics.

NOTE

Ice accumulation on the stabilizer can cause deteri-
orationin trim speeds, el evator buffeting, changesin
elevator forces, and control column oscillations/puls-
ing. During flight tests, control column oscillations
and pulsing tended to increase in intensity with in-
creases in power. Low speed flight should be ap-
proached with care so that detection of abnormal
flying qualities can be obtained.
If heavy ice accumulation has occurred, proceed as follows:

If enroute and destination temperatures remain below freezing, consideration
should be given to landing with ice on the wings.

If landing with ice on the wings:

1. WING HT Circuit Breaker
(RANTI-ICE GIOUD) c.voovververeeesseeesssisssssssssssssesssssssssssssssssssssssanens PULL

The WING TEMP indicator will be inoperative.
2. STAB WING HEAT SWitCh.....ceoeiriiririrrieicenenes STAB WING HEAT
Thiswill provide stabilizer heat without activating wing heat.

3. Use landing procedure for a wing heat failure. Refer to Abnormal
Landings, this section.

If attempting to remove ice accumul ation:
1. IGNITION SWITCNES....ceoeiieeiirirereeerereeiee s eeenas ON
2. ENQINEIPIM ittt SET

Set aslow as possible (60% fan speed minimum)
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3. NAC HEAT switch (for one engine)...........ccoveuererreereninenieeereneeneenens ON
Wait until satisfactory engine operation is apparent, then:
Opposite engine NAC HEAT SWItCh .....c.ccvvveirniereinreee e ON

Observe Turbine Temperature (ITT) rise and check that the L and R NAC
HT lights are out for operation of engine anti-ice.

4. After satisfactory engine operation is apparent:
STAB WING HEAT SWItCH ... ON

5. After satisfactory engine operation is apparent, energize remaining anti-ice
systems, one system at a time, waiting for satisfactory engine operation
between energizing each system.

NAC HT LIGHT ILLUMINATED

A failure of the nacelle heat system (bleed air) is indicated by illumination
of theamber L or RNACHT light. Two typesof failuresare annunciated with
these lights:

« Uncommanded application of nacelle heat

« Failure of nacelle heat to activate when commanded
Affected Engine:

1. NACHT Circuit Breaker
(ANTI-ICE GrOUP) c.vovveeeeerereerrennseeeseessseessseeenees PULL AND/OR RESET

If light remainsilluminated:

2.+ If associated NAC HEAT switch is OFF:

ENQINE RPM ...t REDUCE TO
MIN REQUIRED

« |f associated NAC HEAT switch is ON:

ENQINE RPM ....oooiiiiiiere e INCREASE TO
IMPROVE AIRFLOW

Fly out of icing conditionsif possible
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PITOT HT LIGHT ILLUMINATED

Illumination of the amber PITOT HT light indicates that one or more of the
pitot-static mast heaters areinoperative or one or both PITOT HEAT switches
are OFF.

1. PITOT HEAT SWItCheS.....cccviueiireireerieiece e CHECK/ON

2. LPITOTHT andRPITOT HT
Circuit Breakers
(ANTI-ICE GIOUP) w.vvveveereeeseeesseeseseesssessssssssssssesssssssesssssns CHECK/IN

If PITOT HT light remainsilluminated:

a. Fly out of icing conditions as soon as possible.

3. Cross-check the dual pitot-static systems.
STAB HT LIGHT ILLUMINATED

With the STAB WING HEAT switch ON, a failure of the stabilizer heating
blanket parting element isindicated by illumination of the amber STAB HT
light whilein flight. The remaining elements will continue to operate.

1. STAB HT Circuit Breaker
(RANTI-ICE GrOUD)....vveeeeeeeeeeeeeeeeeseeeeeseeeeseseeesesseesssee e CHECK

Reset if necessary.
2. |f STAB HT cannot be restored:

a. Fly out of icing conditions, if possible.
b. Do not extend flaps beyond 20°.

Ice accumulation on the stabilizer may cause deterioration in trim speeds, el-
evator buffeting, changes in elevator forces, and control column oscilla-
tions/pulsing. During flight tests, control column oscillations and pulsing
tended to increase in intensity with increases in power. Low speed flight
should be approached with care so that detection of abnormal flying quali-
ties can be obtained.

For landing procedure with astabilizer heat failure, refer to Stabilizer Heat Fail-
ure - Landing procedure, this section.
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WING HEAT FAILURE

With the STAB WING HEAT switch ON, afailureisindicated by the WING
TEMP indicator remaining in the blue (below 40°F [4°C]) range and/or vi-
sual indications of ice accumulation.

WARNING I

Even small accumulationsof iceonthewingleading edge
can cause an increase in stall speed and, possibly, a
degradation in stall characteristics.

1. WING HT Circuit Breaker
(RANTI-ICE GIOUD) eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeseessssesneneee CHECK

Reset if necessary.
2. ENgINERPM ... ADJUST AS REQUIRED
Maintain WING TEMP indicator in the green band.

3. If WING TEMP indicator remains in the blue range and/or visual
indications of ice accumulation remain, fly out of icing conditions.

If approach and landing must be made with any ice (or suspected ice during
night operations) on thewing leading edge, refer to Wing Heat Failure—L and-
ing procedure, this section.

WINDSHIELD HEAT FAILURE

With the WSHLD HEAT system activated, a failure is indicated by the for-
mation of ice on the heated portion of the windshield.

1. WSHLD HT Circuit Breaker
(ANTI-ICE GrOUD)...cveivereiriieiesieisesieesteesesseses e ssese e s ssesaessssesenens Check

Reset if necessary

2. WSHLD HEAT SWItCH eeeeeeeeeeeeeeeesesseeeeseeseeeeeeesssseeen WSHLD HEAT
(FULL AIRFLOW)

3. ENGINERPM weoooeeeeeeeeeeeeseesseseeesseeseeeesessssssessssseeeesesessseseee INCREASE
AS REQUIRED

Increase to improve airflow.
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If system fails to anti-ice the windshield:

4. ALCOHOL SWItCh ..ottt WS/RAD
IF REQUIRED

This will anti-ice the radome and windshield with alcohol flow for
approximately 45 minutes.

5. ALCOHOL SWItCh.....ocuiirireeieinirieieines ettt OFF

Place switch to OFF when alcohal is depleted or when out of icing conditions.

WS DEFOG LIGHT ILLUMINATED

NOTE

Any illumination (including momentary flashes) of
theL or R WS DEFOG light, other than upon initial
activation, should be considered amalfunction. A mo-
mentary flash indicates cycling of the overtempera-
ture protection circuit and is not normal.

Illumination of the amber L or R WS DEFOG light indicates an overtemper-
ature condition, undertemperature condition, or loss of AC or DC power. |1-
lumination of the WS DEFOG lights, upon initial activation when the
windshield temperature is below 80°F (27°C), does not indicate a malfunc-
tion. Determination of an overheat or underheat condition can be made by feel-
ing the indicated windshield near the crewmember's head. If an
undertemperature condition occurs, deactivation of the system is not re-
quired. In the event an overheat condition persisting for more than 10 min-
utes, it is desirable to deactivate the windshield defog system.

To deactivate the affected windshield defog system:

1. L or RWSHLD/DEFOG
Circuit Breaker
(ANTI-ICE GOUD) c.oovereeeeeeeeeeeseeeeeeeeseeeeeseeesseseeeeeeseeeeseseseeeseeeseens PULL

2. Check that affected windshield does not continue to heat.

If descending with an inoperative defog system into conditions, requir-
ing defogging:

1. WSHLD HEAT SWItCh...cocuiiiiiiiciciiieeicirece s ON

2. Cockpit Shoulder and Ankle OULIELS.........ccooeoirenneieeee e CLOSE
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3. AUX HT SWILCN...ceiiiciciee e CREW
4. AtFL 350:
& COOL SWILCh.....cuiciiiccrre s COOL
NOTE

On aircraft 31-191 and subsequent, to aid in wind-

shield defog, turn CREW FAN control to highest set-

ting and close pilot and copil ot overhead gasper outlets

to ensure all of the air delivered from the evaporator

will bedirected to eyebrow outlets above windshield.
b, AUTO-MAN SWItCh ... MAN
C. COLD-HOT KNOD....ccotrerieererereeenesineeeneseseeeneseseene s AS REQUIRED

5. Leave CAB AIR and WSHLD HEAT on until shutdown.

ELECTRICAL

ELEC PWR LIGHT ILLUMINATED

Illumination of the amber ELEC PWR light indicates that one or more elec-
trical system parameter isat or approachingitslimit. Illumination of the ELEC
PWR light will be accompanied by an amber or red light on the el ectrical power
monitor and flashing of the affected display. This indicates one or more of
the following:

¢ ACvoltageisabove or below limits.

¢ DC voltageis above or below limits.

¢ Generator load is high and may be in excess of generator limits.

1. Electric POWEr MONItON ..ottt CHECK
2. «If aVAC display isflashing:
a. Refer to AC Bus Failure procedure, Emergency Procedures chapter.
« If the VDC display is flashing and voltage is low:
a Reduce electrical load.
1f the VDC display is flashing and voltageis high:
A L START=GEN SWItCh....coceiuiiirrireerrie e OFF
Check DC voltage.
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« If voltage is still high:

b. L START—=GEN SWitCh......coeiiririreerreeereee e GEN
R START=GEN SWitCh .....cueiiiieirerreeereeerereee e OFF
Check DC voltage.

« If voltage is still high:

C. Both START-GEN SWitChes.........cccooiiiiiciiccnrccnsecnes OFF

Refer to Dual Generator Failure procedure, Emergency Procedures
chapter.

*1f an AMP display isflashing:
A Electrical LOad........ccoueviviieineeiiiniecseeeees e CHECK

Reduce, if required, to observe generator limits.

SINGLE GENERATOR FAILURE—
L OR R GEN LIGHT ILLUMINATED

1. START=GEN SWItCh ...ceiveeceieeceeiceeeeeeeete et GEN
2. |IGN-START and GEN

CIrCUIt BrEaKerS......ccveiviieieeeeeeeeeee et CHECK, IN
3. Electrical Load........ccccocvvveviieiieiieeeecieeeieeinens SHED AS REQUIRED TO

OBSERVE GENERATOR LIMITS

NOTE

On aircraft 31-191 and subsequent, during single
generator operationsinflight, theair-conditioning sys-
tem is automatically deactivated. To ensure air-con-
ditioning system isdeactivated, COOL Switch—OFF.

4. GEN RESET SWITCH .....cooiiiirreirereeeeeeee s DEPRESS
MOMENTARILY

If generator does not reset:

5. TUrDINE SPEEU (No).....oeeoeeeeeeeeeeeeeeeeeseesesseeseeseceeeeneene 80% OR GREATER

6. START—GEN SWItCh ..o OFF, THEN GEN
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7. GEN RESET SWItCh .....ccooviiiiiirerrresneresre s DEPRESS
MOMENTARILY

If generator does not reset:

8. START—GEN SWILCh ..ottt OFF

ENGINES
ABNORMAL ENGINE OPERATION

Fan Speed (N;) or Turbine Speed (N,) Decreasing or
Inappropriate for Thrust Lever Position

Affected engine:

L THIUSELEVEN .ot IDLE
2. FUEL CMPTR SWItCh ....oviiiiiiiiiieeee e MAN
3. * If engine characteristics appear normal:
a. Continue flight with fuel computer in MAN mode.
« If engine characteristics remain abnormal:
a FUEL CMPTR SWItCh....c.coviiiiiieee e OFF
b. If engine characteristics do not improve:
FUEL CMPTR SWItCh....ueeiiiecieieinicie e MAN

c. Continue flight with fuel computer switch in selected position.

4. Referto FUEL CMPTR LIGHT ILLUMINATED procedure, this section.

AIRSTART

WARNING I

Do not attempt an airstart following an engine fail-
ure which was accompanied by indications of inter-
nal engine damage or fire.
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CAUTION

* Do not attempt an airstart without an indication
of fan rotation.

e If turbine temperature (ITT) is approaching the
limit and rising rapidly, immediately place thrust
lever in CUTOFF position and abort start.

e Atleast oneinverter must be operating to energize
oil pressure indicator. If oil pressure is not indi-
cated within 10 seconds, abort start.

¢ If themalfunctionisisolated to thefuel computer,
airstart engine with fuel computer in the manual

mode and remain in the manual mode for re-
mainder of the flight.

Affected engine:

1. Assure that aircraft is within appropriate airstart envelope as shown in
Figure AP-1if conditions permit.

2. FUEL CMPTR SWItCh..coovciiiriiciireeceseeesnee s ON OR MAN
ASAPPLICABLE

CAUTION

The OFF position of the FUEL CMPTR switch
should only be used when MAN and ON operation
is not available.
3. THIUSELEVES .o CUTOFF
Wait 10 seconds to alow fuel to drain from engine.

4. FUE SUPPLY oottt CHECK

a. Fuel available from wing tank
b. ENG FIRE PULL T-handle.......ccccocevririeeneenieesieeeenns CHECK IN
5. Fuel Panel SWItChEs.........coceivieiceei e ASFOLLOWS
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* FUEL COMPUTER ONAIRSTARTS MAY BE MADE AT ANY ALTITUDE UP TO 30,000 FEET.

* MAINTAINING AN AIRSPEED WITHIN THE WINDMILLING AIRSTART ENVELOPE
WILL ENHANCE AIRSTART.

* STARTER-ASSIST AIRSTARTS MUST BE USED WHEN TURBINE SPEED (N,) IS
BELOW 15%.

¢ FUEL COMPUTER MAN AIRSTARTS SHOULD ONLY BE ATTEMPTED WHEN FUEL
COMPUTER ON OPERATION IS NOT AVAILABLE. FUEL COMPUTER OFF
AIRSTARTS SHOULD ONLY BE ATTEMPTED WHEN FUEL COMPUTER ON OR MAN
OPERATION IS NOT AVAILABLE. DO NOT ATTEMPT FUEL COMPUTER OFF OR MAN
AIRSTART ABOVE 20,000 FEET.

Figure AP-1. Airstart Envelope
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a. * Fue Computer ON:
JET PUMP SWItCh ..o CHECK/ON
¢ Fuel Computer MAN or OFF:

JET PUMP SWICH.......oooesveveeessosseess s OFF
b. STANDBY PUMP SWItCH ....oocccceeorrcecesessssssssessssssssessssnssseees ON
C. CROSSFLOW SWItCh ..oovcvvoveesvvcveesssnssseessssnssses s CLOSE
d. FUS TANK XFRFILL SWItCH ....ooorsvecveesssseseeesssnnssessssnnssees OFF
€ GRAV XFR SWItCh w...oooosvvvversosseesssocsseessssssses s CLOSE
6. EIECHICA LOBH..ooovvvvoessseeveessssossnesssssssesssssssses s REDUCE
7. BLEED AIR SWItCh......oooooeveeeesseeeeesssseesesssssssnesssssssessssnessees OFF

8. « Starter Assisted Airstart:
START=GEN SWitCh.....ccciiririeieirereeerreeen e START
Starter Engaged light will illuminate.
* Windmilling Airstart:
IGNITION SWILCH ..ot ON
9. -« Starter Assisted Airstart:

Thrust Lever (At Minimum
10% Turbine SPEed [No]) ....cveivivieiiirecirireeeiieee e IDLE

* Windmilling Airstart:

Thrust Lever (At Minimum
15% Turbine Speed [No]) ..o IDLE

10. IGNITION Light and FUEL FLOW .......cccceririreenirenieecrereeeereens CHECK
11. Turbine Temperature (ITT):

* Fuel Computer ON: Check rise within 5 seconds. If light-off has not
occurred within 5 seconds after the thrust lever is placed in IDLE
position; energize SPR switch, then release at 300—400° turbine
temperature (ITT). Check rise within 5 seconds.
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* Fuel Computer MAN or OFF: Check rise within 10 seconds. If light-off
has not occurred within 10 seconds after thrust lever is placed in IDLE,

abort start.

CAUTION

If engine accelerates above 80% fan speed (N4)
with thrust lever in IDLE, abort start.

12. At 45% Turbine Speed (N,):

& START—GEN SWItCN ..ottt GEN
Check starter engaged light is out.
D. TGNITION SWItCh ...oveeiiiieiciciiceie e OFF
Check IGNITION light goes out.
13.  ENQgine INSITUMENES........cerireeeeiireeieeresieiee st NORMAL
INDICATIONS
CAUTION
If fuel computer is off, monitor engine instruments
since fuel computer limiting functionsareinoperative.
14, BLEED AIR SWItC ...cuiuiiiiiiiiiicicieiieieiciieeiie e ON
15. JET PUMPand
STANDBY PUMP SWItChes.........ccccvmieeiiieeiiieeeinnes ASREQUIRED
If noindication of light off is obtained in 10 seconds:
16, THIUSELEVEN ..o CUTOFF
17.  START—=GEN SWItCh ..ottt OFF
18, IGNITION SWItCN...cuciiiiittccte e OFF
19. STANDBY PUMP SWItCheS.......cccotviiiiiiiieieeeeeeee e OFF
20. Repeat airstart procedure.
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CAUTION

No morethan three consecutive starter-assist airstarts
should be attempted to prevent severe battery drain
and generator burnout.

If engine will not restart:

21. Perform Engine Shutdown in Flight procedure, this section.

FUEL CMPTR LIGHT ILLUMINATED

Illumination of an amber FUEL CMPTR light indicates that the correspond-
ing fuel computer has failed. Automatic fuel regulation functions of the af-
fected engine are lost and engine operation reverts to fuel computer manual
mode. Engineinstruments must be monitored to ensure limits are mai ntai ned.

Engine thrust may tend to increase or decrease depending on ambient tem-
perature and flight conditions.

WARNING I

Engine acceleration with fuel computer inoperative
is much slower than with fuel computer on.

Affected Engine:
1. FUEL CMPTR

Circuit Breaker

(ENGINES—FUEL Group) ......cccvereeereeerieneeereeesieseene e CHECK AND
RESET IF
NECESSARY
2. FUEL CMPTR SWItCh.....cccoieieieieie e SET TO OFF
THEN ON

If fuel computer does not come back on line:
FUEL CMPTR SWItCh ....ccveieiee e MAN
3. CROSSFLOW SWItCh.....ccieiieieie et CLOSE
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4. FUSTANK Switches asfollows:

A XFR—FILL SWITCH ..ottt OFF

b, GRAV XFR SWItCh ....oviiiiiriieeereeeee s CLOSE

5. STANDBY PUMP SWItCh.....cociririeieiiiicecresieieeseeeee s ON

6. JET PUMP SWITCH ..ot OFF
NOTE

Use of the standby pump asthe primary pump on the
engine with the inoperative fuel computer will pre-
vent fuel control pneumatic circuit icing by recircu-
lating fuel within the fuel control.

7. To crossflow or transfer fuel, refer to Operation with One Fuel Computer
Inoperative (Cruise) procedure, this section.

ENGINE CHIP LIGHT ILLUMINATED

Illumination of either the amber LH or RH ENG CHIP light indicates the
presence of metallic particlesin the engine oil.

1. ENgiNe INSIUMENES ...c.ecveiveieriieesieieesie e MONITOR FOR

INDICATION OF
MALFUNCTION

2. Investigate cause at earliest possible maintenance.

ENGINE OVERSPEED
Affected engine:

Lo TRIUSE LEOVEN ..ottt e e RETARD

CAUTION

Do not set affected engine FUEL CMPTR switch
OFF. Thefuel computer provides additional overspeed
protection which may be beneficial.
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2. If engine does not respond to thrust lever movement, shut down engine.
Refer to Engine Shutdown in Flight procedure, this section.

ENGINE SHUTDOWN IN FLIGHT

Affected engine:

1. ENG SYNC SWItCH...oioiriireieriricernreeere s OFF

2. THIUSE LEVET oottt e sresre e CUTOFF

CAUTION

The engine fuel and hydraulic pumps will continue
to operate with awindmilling engine. Prolonged op-
eration without fluid available to the pumps may
cause damage. Therefore, the ENG FIRE PULL
T-Handle should not be pulled unless a fuel or hy-
draulic leak is suspected.

3. RUddEr TrM ..o AS REQUIRED
4. YaW Damper ... ASDESIRED
5. IGNITION SWItCh.....cveuiiriricieirsiciree e OFF
6. START—GEN SWItCN ...cocviiieiiiiiieicieiieeeeee et OFF
7. Electrical Load....................... REDUCE, ASREQUIRED TO PREVENT

OVERLOADING THE OPERATING GENERATOR
8. BLEED AIR SWItCh....c.oiiiiieiiiiceeeces e OFF
9. CROSSFLOW SWItCh.....coiiiiiiiinieeeneese sttt OPEN

Monitor fuel balance. Crossflow is required.

NOTE

During single-engine operation, maintain slip indi-
cator ball centered.

10. Referto Airstart or Single-Engine Landing procedure, this section.
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STARTER ENGAGED LIGHT REMAINS
ILLUMINATED AFTER START

Ground Start
1. Affected START=GEN SWItCh......oveoeeeeereeeeereeeeeeeeereeeeeeseereeeeeseeseenne GEN

If starter engaged light remainsilluminated, the start contactor is still engaged.
2. Shut down affected engine.
3. Turn off al electrical power.

4. Do not dispatch until trouble has been corrected.

Starter-Assist Airstart
1. Complete AIRSTART procedure.

2. Affected START—GEN SWitCh......c.coceoivrieiirreerreen e GEN

If starter engaged light remains illuminated, the start contactor is still
engaged.

3. Continue flight.

NOTE

A speed sensor, in the starter—generator, automatically
switchesthe starter—generator to the generator mode
at 45 to 50% turbine speed (N,). The generator will
operate normal ly for the remainder of the flight (may
be necessary to reset the generator). At shutdown, set
BATTERY switchesto OFF to disengage the starter.

4. Correct trouble before next flight.
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ENVIRONMENTAL

FAILURE TO DEPRESSURIZE ON THE GROUND
1. CAB AIR SWItCh...ciiiiiictccrrccrcc e OFF

2. BothBLEED
AIR Switches

INADVERTENT ACTIVATION OF EMERGENCY AIRFLOW
1. Retard power to 90% rpm or below if practical.

2. Reset L EMER PRESS circuit breaker (L ENVIRONMENT group) or R
EMER PRESS circuit breaker (R ENVIRONMENT group) if tripped.

NOTE

Emergency airflow isactivated with theloss of elec-
trical power.

If emergency airflow continues:
3. OneBLEED AIR Switch

..................................................................... OFF
If emergency flow stops:
Continue with
BLEED AIR SWItCh......cciiiiiiecieeceesee ettt OFF
If emergency airflow continues:
4, BLEED AIR SWItCH .....coviiiecececeeeeee et ON
Other BLEED AIR SWItCh.....ccviiieeiccececeeeeeee e OFF
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OVERPRESSURIZATION (DIFFERENTIAL
PRESSURE EXCEEDS RED ARC)

1. AUTO-MAN SWILCN e MAN
2. UP-DN Manual Control (red) ........cccoeueerrereinenneenrse e UP
Position UP or as required to maintain satisfactory pressurization.

If unable to regulate the overpressurization in manual mode:

3. OneBLEED AIR SWItCh ..o OFF

4. Adjust power on opposite engine to control cabin pressurization.

CAB ALT LIGHT ILLUMINATED OR CABIN ALTITUDE
EXCEEDS 8,500 FEET

1. Crew OXYQGEN MaSKS......ccoiieiririeeinesie et DON

Select 100% oxygen.

NOTE

Whenever cabin altitude exceeds 8,750 (+250) feet,
the amber CAB ALT light illuminates and control
pressure to the outflow valve is trapped. This deac-
tivates the Automatic Mode and stops cabin altitude
from rising higher if failure isin automatic control
system.

2. If aircraft is climbing, stop climbing and level off at (or descend to) the

nearest appropriate altitude.
3. Pilot and Copilot MIC SELECT Switches......ccccovevrivciiienece OoXY
4. CAB AIR SWITCN ..ttt ON
5. L and RBLEED AIR SWItChES......cccoeiririeisereririe e ON
6. Cabin AITUE. ......ceireeeeeereee e CHECK

7. -« |f cabin altitude continuesto climb:

a AUTO-MAN SWICH ...cooviveeiriieiciiieece s MAN
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b. UP-DN Manual Control (red) .........ccoeeerrereienneniecreneenenes UPORDN

Position as required to maintain satisfactory pressurization.

If cabin altitude continuesto climb:

C. L and RBLEED AIR SWItChES........cccveevirireiirinieeneseeesenene EMER

NOTE

* Windshield and wing bleed air anti-ice are not available with both
left and right bleed-air systems in the emergency pressurization
mode. Nacelle Heat and Windshield/Radome acohol anti-ice will be
available.

* The emergency pressurization valves will automatically reposition
to the emergency mode and route full bleed air into the cabin at
9,500 (+ 250) feet cabin altitude with the BLEED AIR switchesin
the ON position and the EMER PRESS switches in the NORMAL
position.

« |f cabin altitude stabilizes at a safe altitude:

a. Continue flight. Continued use of the oxygen system is at the crew’s
discretion.

b. If cabin temperature becomes hot from the use of EMER BLEED AIR:

(1) Turnone BLEED AIR SWitCh......ccccoviiiviiceceeceeecee OFF

Ensure cabin pressure is maintained. It is recommended that the

left BLEED AIR Switch be set to OFF first because the RH air

distribution system delivers air more evenly to the crew

compartment and cabin, and is required for internal defog of the
windshield.

(2) If temperature is till too high, reduce power on engine supplying
bleed air.
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TO RETURN TO NORMAL PRESSURIZATION AIRFLOW

NOTE

If cabin altitude exceeds 8,750 (+250) feet, the au-
tomatic pressurization mode is deactivated and the
amber CAB ALT light will illuminate. Automatic
mode operation will not be available until the cabin
altitudeisdecreased to extinguishthe CAB ALT light.

If normal operation is assured and the CAB ALT light is out, the following
procedure accomplishes resetting emergency pressurization valves and re-
activation of automatic pressurization mode.

1

2.

CAB AIR SWITCH ...ttt ON
AUTO-MAN SWILCH .. MAN
UP-DN Manual Control (red)..........coceoerreeerinenienenreereneneenes UPORDN

Position as required to maintain cabin altitude below 7,200 feet.

One BLEED AIR SWItCh......cooviinrecereeeeeee OFF THEN ON
Other BLEED AIR SWItCh .....cccvvveeeiiirscseses s OFF THEN ON
UP-DN Manual Control (red)..........cceoerreeineneiinneeeneneenes UP OR DN

Position as required to maintain cabin altitude appropriate for flight altitude.

Return to automatic mode if desired:

7.

CABIN CONTROLLER ..o SET

Set appropriate cabin altitude for flight altitude (at or below 7,200 feet).

UP-DN Manual Control (red)..........ccoeoerreeinenenenneeeneneenes UP OR DN

Position as required to obtain cabin altitude selected on CABIN
CONTROLLER.

AUTO-MAN SWITCN ...t AUTO
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OXYGEN DURATION

Figures AP-2 and AP-3 (Figures 4-2 and 4-3in Section |V of the AFM) show
oxygen supply duration of afully charged system as a function of cabin alti-
tude and number of occupants using the system. Passenger durations above
30,000 feet cabin altitude are provided for information only. Prior to ex-
tended overwater flights, plan oxygen requirements to provide sufficient
oxygen for all occupantsin the event of a pressurization failure. Additional
oxygen may be required to assure that both oxygen duration and range (fuel)
requirements are satisfied.

2 CREW 2 CREW 2 CREW 2 CREW 2 CREW 2 CREW 2 CREW
- — 2 PASS 4 PASS 6 PASS 8 PASS 9 PASS 11 PASS
ELII-_IJ 40 261 82 50 36 28 26 22
8 251 79 48 35 27 25 21
3 35 192 75 47 35 28 25 22
| 182 71 45 33 26 24 20
LIDJ 145 68 45 34 27 25 22
g 30 135 64 42 32 26 24 20
5 153 70 46 34 28 25 22
qz: 25 105 56 39 30 25 24 20
E 20 203 78 49 37 29 27 23
g 84 50 36 29 24 23 20
UNJ 15 261 86 53 39 32 29 25
= 67 45 34 28 24 23 20
m
g) 10 25543
é 153 PASSENGER OXYGEN NOT REQUIRED
% 8 50
148
7 48

BOLD FACE NUMBERS (XXX) INDICATE 100% OXYGEN.

LIGHT FACE NUMBERS (XXX) INDICATE DILUTER DEMAND.

CREW AND PASSENGER OXYGEN MASKS ARE NOT APPROVED FOR USE ABOVE 40,000 FEET
CABIN ALTITUDE. PASSENGER DURATIONS ABOVE 30,000 FEET CABIN ALTITUDE ARE PROVIDED
FOR INFORMATION ONLY. PASSENGER MASKS WILL NOT PROVIDE SUFFICIENT OXYGEN FOR
PROLONGED OPERATION ABOVE 34,000 FEET CABIN ALTITUDE. PROLONGED OPERATION
ABOVE 25,000 FEET CABIN ALTITUDE WITH PASSENGERS ON BOARD IS NOT RECOMMENDED.

PRIOR TO OVERWATER FLIGHTS, PLAN OXYGEN REQUIREMENTS TO PROVIDE SUFFICIENT OXYGEN
FOR ALL OCCUPANTS IN THE EVENT OF A PRESSURIZATION FAILURE. ADDITIONAL OXYGEN MAY BE
REQUIRED TO ASSURE THAT BOTH OXYGEN DURATION AND RANGE (FUEL) REQUIREMENTS ARE
SATISFIED.

FOR CABIN ALTITUDES OF 10,000 FEET AND ABOVE, THE OXYGEN DURATION TIMES INCLUDE
CABIN ALTITUDE ASCENT TIME FROM 8,000 FEET TO FINAL STABILIZED CABIN ALTITUDE.

TO CALCULATE OXYGEN DURATION FOR A LESS THAN FULLY CHARGED SYSTEM THE FOLLOWING
FORMULA MAY BE USED:

DURATION = DURATION FROM CHART X (SYSTEM PRESSURE -+ 1,850)

Figure AP-2. Oxygen Duration in Minutes for a Fully Charged
System—Aircraft with Scott ATO MC 10-15-01
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2crREw | 2crew | 2crew | 2crew | 2crew | 2crew | 2crew
N — 2PASS | aPass | epass | spass | opass | 11Pass
w
B0 267 84 51 36 29 26 22
s 251 79 47 34 27 24 21
S 105 76 48 35 28 26 22
| 35 182 71 45 33 26 24 21
w
8 219 79 49 36 29 26 22
2 30 135 64 42 32 26 23 20
E
3 252 83 50 37 29 ) 22
z 2 105 56 39 30 25 23 20
2 228 81 51 37 30 27 24
o 20 84 50 37 29 25 23 20
g 192 77 50 37 31 28 24
= 15 67 45 34 28 24 23 20
< 163
b 10 4
2 — PASSENGER OXYGEN NOT REQUIRED
P
[ 8 50
148
7 48

« BOLD FACE NUMBERS (XXX) INDICATE 100% OXYGEN.
« LIGHT FACE NUMBERS (XXX) INDICATE DILUTER DEMAND.

+ CREW AND PASSENGER OXYGEN MASKS ARE NOT APPROVED FOR USE ABOVE 40,000 FEET
CABIN ALTITUDE. PASSENGER DURATIONS ABOVE 30,000 FEET CABIN ALTITUDE ARE PROVIDED
FOR INFORMATION ONLY. PASSENGER MASKS WILL NOT PROVIDE SUFFICIENT OXYGEN FOR
PROLONGED OPERATION ABOVE 34,000 FEET CABIN ALTITUDE. PROLONGED OPERATION
ABOVE 25,000 FEET CABIN ALTITUDE WITH PASSENGERS ON BOARD IS NOT RECOMMENDED.

* PRIOR TO OVERWATER FLIGHTS, PLAN OXYGEN REQUIREMENTS TO PROVIDE SUFFICIENT OXYGEN
FOR ALL OCCUPANTS IN THE EVENT OF A PRESSURIZATION FAILURE. ADDITIONAL OXYGEN MAY BE
REQUIRED TO ASSURE THAT BOTH OXYGEN DURATION AND RANGE (FUEL) REQUIREMENTS ARE
SATISFIED.

+ FOR CABIN ALTITUDES OF 10,000 FEET AND ABOVE, THE OXYGEN DURATION TIMES INCLUDE
CABIN ALTITUDE ASCENT TIME FROM 8,000 FEET TO FINAL STABILIZED CABIN ALTITUDE.

+ TO CALCULATE OXYGEN DURATION FOR A LESS THAN FULLY CHARGED SYSTEM THE FOLLOWING
FORMULA MAY BE USED:

DURATION = DURATION FROM CHART X (SYSTEM PRESSURE + 1,850)

Figure AP-3. Oxygen Duration in Minutes for a Fully Charged
System—-Aircraft with 6600214 Series Crew Masks
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FLIGHT CONTROLS

MACH TRIM LIGHT ILLUMINATED IN FLIGHT

A Mach trim malfunction will be indicated by illumination of the amber
MACH TRIM light and, if above 0.78 M, with autopil ot not engaged, the over-
speed warning horn will sound.

Lo AIISPEED ...t BELOW 0.78 M
2. Check that primary pitch trim is available:

a PITCH TRIM SWItC....cooviiiriecrec s PRI

b. PRI PITCH TRIM Circuit Breaker
(L TRIM—FLT CONT GFOUP) «..cvreererererrereeresrenenesseeenesensesenes CLOSED

3. MACH TRIM Circuit Breaker
(L AFCS GIOUD) «..ceveevenereeieieisieietnes et seese e ssseenenens CHECK

« |f the MACH TRIM Circuit Breaker is open:

a MACH TRIM Circuit Breaker .........cocoeveeveeeiiecieeeeceecee e RESET
b. SYSTEM TEST

SelECtOr SWILCH.......cveeieeeeeeeeeee et ROTATE TO

MACH TRIM

C. TEST BULION......cuecueceicieiecie ettt DEPRESS, THEN

RELEASE

Depressing and releasing the TEST button resynchronizes the system.
d. If the MACH TRIM circuit breaker opens again, leave it open.
¢ |If the MACH TRIM Circuit Breaker is closed:

The MACH TRIM monitor has deactivated the system.
a. If desired, reset the MACH TRIM Monitor as follows:

(1) SYSTEM TEST
SEECLON SWItCH. ..o ROTATE TO
MACH TRIM

AP-26 FOR TRAINING PURPOSES ONLY



FlightSafety

international

LEARJET 31A PILOT TRAINING MANUAL

(2) TEST BULON.....c.oiieeieireireeireeiecsesieieeeneeneene DEPRESS, THEN
RELEASE

Depressing and releasing the TEST button resynchronizes the system.
b. If MACH TRIM light continuesto illuminate:
MACH TRIM Circuit Breaker ..........ccccovevereivnnerienereenenes PULL

NOTE

With the Mach trim system inoperative, flight above
0.78 M, is permitted when the autopilot is engaged.

PITCH TRIM LIGHT ILLUMINATED IN FLIGHT

Illumination of the amber PITCH TRIM light in flight indicates the trim
speed monitor has detected a trim speed fault allowing high trim rates with
the flaps up or that the trim monitor has detected a fault that would allow a
trim runaway if an additional fault were to occur.

NOTE

The PITCH TRIM light will illuminate whenever ei-
ther control wheel master switch (MSW) is depressed.

1. PITCHTRIM
VTN ot ) SEC

2. NOSE DN-OFF-NOSE UP
I NG ) OPERATE

Operate as required to maintain trim.

STALL WARNING SYSTEM FAILURE

If both left and right stall warning systems fail, the angle-of-attack indica-
torswill also beinoperative and stalls may be avoided by referenceto theair-
speed indicator only. In this event:

1. Maintain airspeed at least 30 knots above stall speeds shown in Section V
of the AFM. Normal landing approach speed may be maintained on final
approach in the landing configuration.

2. Limit bank angles to 30° maximum.
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FUEL SYSTEM

CROSSFLOW VALVE FAILS TO OPEN
1. Maintain wing fuel balance by adjusting power setting.

2. Use gravity transfer procedure in “Normal Procedures’ chapter to transfer
fuselage tank fuel.

a. Monitor individual wing fuel indications to ensure fuel balance.

b. « If right wing becomes heavy during gravity transfer:

(1) FUSTANK
XFRAFILL SWItCH. v eeseseseesesseeeeeeeesssseen XFR

(2) When wing tanks are balanced:

FUS TANK
XFR—FILL SWItCN ....oviiicrc s OFF

« If left wing becomes heavy during gravity transfer:
(1) GRAV XFR SWICH ..o CLOSE
(2) L JET PUMP-XFR

VAL Circuit Breaker

(L ENGINES FUEL GIOUD) .....cucueituemerririemeneienenesesenenesenenens PULL
(3) GRAV XFR SWItCH.....coreieriririresrreresrreses s OPEN
(4) When wing tanks are balanced:

L JET PUMP-XFR
VAL CirCUit Breaker ......cccveveieeeiieiieiesiesiesresreseeeeeennens RESET

FUEL FILTER LIGHT ILLUMINATED

Aircraft Not Equipped with Fuel Heaters

On aircraft with replaceable paper fuel filter elements: Thisis an indica-
tion that afilter element is clogging. Fuel filter elements should be replaced
prior to the next flight.

On aircraft with cleanable metal fuel filter elements: Thisisan indication
that a primary filter element is clogged and is being bypassed; however, the
secondary element is still filtering fuel. The fuel filter elements should be
cleaned prior to the next flight.

1. STANDBY PUMP SWItChES ......coeoirireriirireieerriereeseseiees ON, WHEN
POSSIBLE
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Aircraft Equipped with Fuel Heaters

Ground operations: Illumination of the FUEL FILTER light during ground
operations indicates that either an engine (primary) fuel filter or aircraft
(secondary) fuel filter isclogging. The affected filter elements should be re-
placed prior to flight.

Flight operations: Illumination of the FUEL FILTER light during flight in-
dicates that an engine (primary) filter is clogging or may be icing due to a
fuel heater failure. Prior to the next flight, the affected filter elements should
beinspected and replaced if necessary. If filter elementsare clean, check fuel
heater per the Engine Maintenance Manual.

1. STANDBY PUMP SWItChES .......coeoirireriirenreecnreeecsesneeees ON, WHEN
POSSIBLE

FUEL IMBALANCE DURING FUEL TRANSFER

1. FUSTANK

XFRAFILL SWILCH oo OFF
2. GRAV XFR SWItCh.....cctirieiirireereeer e CLOSE
3. STANDBY PUMP

SWItCh (HEAVY WING) ..o ON
4., STANDBY PUMP

SWItCh (Light WING)....ccoveeeieiieieierreeesre e OFF
5. CROSSFLOW SWItCh.....coiiiiiiieicieese e OPEN

6. Monitor fuel balance.
7. o If fuel load balances:

a CROSSFLOW SWItCh ..o CLOSE

b. Both STANDBY
PUMP SWITChES.....cecviiiireeieiresie et OFF

¢. Monitor fuel balance when transferring fuselage fuel.

« |f fuel load does not balance:

a STBY-SCAV PUMP
CB (LGNt WING) covvvveeeeeeeeeeeeeeeeeeeeeeeseesesessesesssesssseseeseseesesssssssees PULL

b. STANDBY PUMP
Switch (Heavy WiNG).......coeeveeeeenerinieenereseeneseeieeseseeeeees CHECK, ON
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C. CROSSFLOW SWitCh........couiiiciciicceecceae CHECK, OPEN

d. Monitor fuel balance.
e. ¢ |Iffuel load balances:
(1) CROSSFLOW SWItCh ...ooeveeeeeeeeesreeseeesssesssesssesesseseseens

(2) Both STANDBY
PUMP SWItChES.....ccuececieectecte ettt sttt

NOTE
The problemisasystem failure allowing the standby

pump to run whenever thecircuit breaker isin. Inthis
event, the following conditions will exist:

e Fuselagefuel transfer may be used whilethe affected
STBY-SCAV PUMP circuit breaker is pulled.

¢ STBY-SCAV PUMP circuit breaker must be reset
for conditions requiring the use of the standby
pump (i.e., airstarts and loss of fuel pressure).

¢ STBY-SCAV PUMPcircuit breaker must bereset
totransfer fuel from the affected wing (crossflow).

e Scavenge pump, on affected side, will be dis-
abled while STBY -SCAV PUMP circuit breaker
is pulled. If LOW FUEL light illuminates, dis-
continuefuel transfer, close crossflow valve, and
reset STBY-SCAV PUMP circuit breaker.

¢ |f fuel load still does not balance:

(1) CROSSFLOW SWItCH .ccooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeseeeeseseseeneee

(2) Both STANDBY
PUMP SWItChES......cuvcveieiecrecre ettt

(3) STBY-SCAV PUMP
CB (AFFECLEA SIE)...eereeeeeeeeeeeeeeeeeeeeeeeeeessesessessssesseseeens

NOTE

¢ Fuel cannot be transferred to the affected wing
and fuselage fuel transfer will aggravate the fuel
imbalance. Plan flight accordingly.

* Unequal power settings may be used to balance
fuel load.
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FUEL TRANSFER VALVE FAILS TO CLOSE

Failure of afuselagefuel transfer valve does not affect operation of the cross-
flow valve. If afuel transfer valvefailsto close at the compl etion of fuel trans-
fer, the crossflow valve will close normally and operation of the corresponding
standby pump will transfer fuel back into the fuselage tank.

1. Fuel crossflow operations should be conducted with caution as standby
pump operation will transfer fuel back into the fusel age tank.

2. Periodicaly transfer fuel back into wings.

NOTE

Since continuous operation of astandby pump may not
be possible, a descent to 25,000 feet or below will be
required if ajet pump should fail.

FUEL VALVE LIGHTS ILLUMINATED

Steady illumination of any of the amber fuel valve lights on the fuel control
panel indicates the corresponding valve is not in the position selected or a
loss of power. Momentary illumination while the corresponding valveisin
transit after switching modes indicates proper operation.

LOW FUEL LIGHT ILLUMINATED

The amber LOW FUEL light on the glareshield annunciator panel will illu-
minate when the fuel level in either wing tank is approximately 350 pounds
(158.7 kilograms) and the aircraft isin level flight.

1 FUE QUANTITIES....ccceeeeeicecee et CHECK
Correct fuel distribution, if required:

a. Baance wing fuel. Refer to FUEL CROSSFLOW procedure, “Normal
Procedures’ chapter.

b. Transfer fuselage fuel to the wings. Refer to Fuselage Tank to Wing
Fuel Transfer procedure, “Normal Procedures’ chapter.

2. Replanflight if necessary.
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NORMAL FUEL TRANSFER SYSTEM FAILURE
1. FUSTANK XFR-FILL SWItCh ..o OFF

2. GRAV XFR SWItCh ...ttt OPEN

NOTE

Depending upon flight attitude, 150-300 pounds
(68—136 kilograms) of fuselage fuel will be unusable
using this fuel transfer method.

2. GRAV XFR SWItCh....c.ciiiiieicitiicci e CLOSE

Position to CLOSE when gravity transfer is complete, or prior to approach.

STANDBY PUMP FAILS TO SHUT OFF

AIRCRAFT SNS 31-037 AND SUBSEQUENT AND PRIOR AIRCRAFT
INCORPORATING SB 31-28-7

Operation of the electric standby fuel pumpsisindicated by illumination of
the corresponding white standby pump light. The pumps are turned on man-
ually with the corresponding STANDBY PUMPS switch and automatically
during starter-assisted engine starts and during fuselage tank FILL.

If standby pump light does not extinguish when pump is selected off:

1. Corresponding STANDBY
PUMP SWILCH ..ot CYCLE

If standby pump light does not extinguish:

2. Corresponding
STBY-SCAV PUMP
CB (ENGINES FUEL GroUD).....cvetrereeieeiresreieeseseeseesesseseesesseseenens PULL
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HYDRAULIC SYSTEM FAILURE/ALTERNATE
GEAR EXTENSION

Either engine-driven hydraulic pump will supply sufficient pressure to op-
erate all hydraulic systems.

Hydraulic system failure isindicated by aloss of hydraulic pressure. Landing
gear, flap, spoiler, and wheel brake systemswill be affected. If hydraulic pres-
sure is not regained, spoilers will not be available and emergency brakes will
be required after landing.

1. SPOILER SWItCh ..ottt RET
On Approach:

2. AIFSPEEH......oiic s V| o ORLESS
(Vrer +30
RECOMMENDED)
3. LANDING GEAR SWItCh ... DN

4. GEAR Circuit Bresker
(RHYDRAULICS QroUD) .....cvevevereieeererereeeseresssereseseseresesesesenesesesenenas PULL
5. FLAP SWITCN. ..ot s 20°

6. Extend Landing Gear asfollows:

a EMER GEAR Lever

(Right Side of Pedestal) ...........coovrirernirnininireenes PUSH FULL DOWN
TO LATCHED
POSITION
b. Three Green DOWN
and Two Red (Main Gear)
UNSAFE LIGNES ..o CHECK

Check that the lights are illuminated.

CAUTION

Do not attempt to retract |anding gear once emergency
gear extension has been selected. To do so may cause
excessive air pressure to be introduced into the hy-
draulic return lines, thereby rupturing the reservoir.
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NOTE

Thetwored UNSAFE lightswill beilluminated after
emergency gear extension because the inboard gear
doors remain open.

c. After gear isdown and locked:

EMER GEAR LEVES ..ot RETURN TO
FULL UP

Return to the FULL UP (latched) position. This is accomplished by
lifting the ratchet release (small metal tab accessible through hole
forward of emergency gear extension handle) and then pulling the lever
to the FULL UP (latched) position.

WARNING I

The EMER GEAR lever must be returned to the UP
position or air pressure for emergency braking will not
beavailableinthe event thereisaleak intheair line.

d. If any gear is not down and locked, refer to Gear Up Landing
procedure, this section.

e. Refer to Hydraulic System Failure—Landing procedure, this section.

LO HYD PRESS LIGHT ILLUMINATED

TheLOHYD PRESS light will illuminate when system pressure drops bel ow
approximately 1,000 psi (6.9Mpa).

Either engine-driven hydraulic pump will supply sufficient pressure to op-
erate all hydraulic systems. However, the LO HY D PRESS light may illumi-
nate during single hydraulic pump operation.

If hydraulic pressure is not regained, landing gear, flaps, spoilers, brakes,
and thrust reversers (if installed) may be affected. Landing distance with
no flaps, no spoilers, and no antiskid will be greatly increased. Refer to
HYDRAULIC SYSTEM FAILURE - LANDING procedure (this section)
for landing distance increase.

In Flight:

1. HYD PRESS GEJE......ceceirreiriireertiiseneeeseesese e CHECK

2. e« |f pressureisnormal, continue to monitor.
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* If pressureislow:

a.  Assume spoilersinoperative, limit altitude to 41,000 feet.

Refer to Hydraulic System Failure/Alternate Gear Extension
procedure and Hydraulic System Failure—Landing procedure,
this section.

INSTRUMENTS/AVIONICS

SINGLE AIR DATA COMPUTER (ADC)/AIRSPEED OR
ALTITUDE/VERTICAL SPEED INDICATOR FAILURE

A single ADC failureisindicated by flags and loss of valid air dataon pilot's
or copilot’sair datainstruments. A flashing “Er” in adigital display indicates
loss of data.

NOTE

Resetting the altitude preselect or baro setting may
correct the fault.

Failure of an airspeed or altitude/vertical speed indicator isindicated by afail
flag ontheinstrument, “FAIL” inthedigital display or acompleteloss of data.

1. Cross-check airspeed and altitude indications with the standby
instruments.

2. ADC Switch (EFIS Control
Panel) on Failled Side........cccoovveiieniiieeceees e SELECT
CROSS-SIDE ADC

NOTE
¢ There may be momentary data loss during ADC transfer.

e |f ADC 1failsand ADC 2 cannot be transferred to the pilot’s side,
Mach trim will be inoperative. Some failures of either ADC 1 or
ADC 2 may cause the Mach trim to be inoperative. Do not exceed
Muo (0.78 M)).

If time and conditions permit:

3. Applicable ADC, A/Sor
ALTM VS Circuit Breaker

(INSTRUMENTS Group) .....cccevveeveerereeeeereseeeenes PULL AND/OR RESET
4. ADC Switchon Failled Side.......c.cocvvveeiieieeeeeieecece e RESELECT
ON-SIDE ADC
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5. Cross-check airspeed and altitude indications with the standby instruments.
6. I air data computer is not recovered:

a ADC Switchon Falled Side ........cccoooveevvecieeeeceeeeeeeeee SELECT
CROSS-SIDE ADC

b. The following systems and instruments may malfunction or be
inoperative:

(1) On-side stall warning system altitude bias
(2) Machtrim

« |f theindicator failure remains:

a. ADC Switch on Failed Side...........cccoveeeveveeveeinenns CHECK ON-SIDE
ADC SELECTED

AIR DATA COMPUTER COMPARATOR WARNING

A flashing “C” in the airspeed or altitude/vertical speed indicator indicates
a mismatch between the pilot’s and copilot’s airspeed or altitude data.

NOTE

Resetting the altitude preselect or baro setting may
correct the fault.

1. Refer to the standby altimeter and airspeed indicator to determine the
correct indications.

ATTITUDE HEADING SYSTEM (AHS) MALFUNCTION

A system malfunctionisindicated by ared “ATT” onthe EADI and/or “HDG”
on the EHSI.

1. Maintain aircraft control with reference to the standby attitude gyro and
cross-side instruments.

2. AHS Switch (EFIS Control
Panel) on Failed SIde. ..o SELECT
CROSS-SIDE AHS
NOTE

~—p—
¢ The amber attitude ( “ATT” ) and heading

-
( “HDG" ) comparator flags will be displayed.
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e Theautopilot will disengage and will not reengage.
Flight director and yaw damper will be operative
after selection of avalid AHS on the failed side.

e Standby HSI heading data and weather radar an-
tennastabilization functionsare only provided by
AHS 2 and cannot be assumed by AHS 1.

3. Compare indications with the standby attitude gyro and magnetic compass.

If time and conditions permit, recover failed AHS:

NOTE

Recovery of afailed AHS may be possibl e but should
only be attempted when flight situation permits op-
eration without one attitude display and straight and
level flight for approximately 90 seconds.

4. Establish aircraft in straight and level, unaccelerated flight.

5. EMERBAT 2 SWItCH .ottt OFF
6. Failed AHSDC and
AC Circuit Breakers

(INSTRUMENTS GIOUD)......veoeeeeeeeeeeeseeeeeseeseseeseseeseeseenee PULL AND

RESET BOTH

7. EMERBAT 2 SWItCH. ..ot ON

8. AHSSwitchonFailed Side.........ccccevevveveiececececeeeeeee s RESELECT

ON-SIDE AHS

Reselect on-side AHS on the failed side to monitor AHS initialization.
Maintain aircraft attitude by monitoring the operating side EADI and the
standby attitude gyro. Initialization should occur within approximately 90
seconds. Successful initialization is indicated by attitude display on the
EADI with no flags and heading on the EHSI with no flags.

NOTE

« Attitude and heading may differ slightly (less
than 5° pitch or roll) from the nonfailed side, but
should gradually agree. These small heading
splits may be quickly cleared by cycling the
HEADING SLAVE-FREE switch to FREE and
then back to SLAVE whiletheaircraft isnot turn-
ing or accelerating.
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e Verify proper attitude and heading information be-
fore utilizing displays.

9. |If initialization does not occur within approximately 90 seconds as
indicated by no attitude or heading information, red ATT or HDG flags, or
excessive differences in attitude (greater than 5° pitch or roll):

AHS Switch on Failled Side.........ccccovevvevieeeiececececeeeeceeeeeenns SELECT

CROSS-SIDE AHS

AHS LIGHT ILLUMINATED
Illumination of anamber AHSIight indicatesafault in the attitude heading system.

e Prior to Takeoff:
Dispatch is not permitted with an amber AHS light illuminated.
1. Refer problem to maintenance personnel for correction prior to dispatch.
e InFlight:

1. Continue using the displays verifying the data with alternate instruments.

NOTE

If associated with ared “ATT” on the EADI and/or
“HDG” onthe EHSI, refer to Attitude Heading Sys-
tem (AHS) Malfunction procedure this section.
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ATTITUDE OR HEADING COMPARATOR WARNING

A mismatch of pilot’s and copilot’s attitude or heading data is indicated by
~—— ~—
an amber “ATT” onthe EADI and/or “HDG" onthe EHSI.

1. Compare indications with the standby attitude gyro and/or magnetic
compass to determine faulty system.

~——
2. «If “ATT" flagisdisplayed:

a. AHS Switch (EFIS Control
Panel) on Failed Side.........ccoviviciicieseceseeseee e SELECT
CROSS-SIDE AHS

NOTE
e Attitude comparator flagswill remain displayed.

e Theautopilot will disengage and will not reengage.
Flight director and yaw damper will be operative
after selection of avalid AHS on the failed side.

e s

o If “HDG"  f|agisdisplayed:

a. Establish aircraft in straight and level, unaccel erated flight.
b. « If singlesystemisin error:

Associated HEADING
SLAVE-FREE SWitCh......covviviiiirieicirceeees FREE, THEN
SLAVE

e If heading cannot be determined:

Both HEADING
SLAVE-FREE SWItChes.......cccoviirreeirneiccnenes FREE, THEN
SLAVE

c. If heading split cannot be corrected:

AHS Switch (EFIS Control
panel) on Failled Side........cccevvieivineicee e SELECT
CROSS-SIDE AHS

NOTE
Heading comparator flags will remain displayed.
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ELECTRONIC FLIGHT INSTRUMENT SYSTEM FAILURE

EADI Display Failure

Tube failure is indicated by a malfunction of the EADI only (EHSI not af-
fected) and no “SG” failure flags to indicate a symbol generator failure.

1. Perform one of the following:
* EADI Down Switch (Failed SIde) ........ccooeeenneiienncicene DEPRESS

NOTE

e Onthecopilot’sside, EADI down mode may only
be used in conjunction with the composite mode.

¢ EADI will bedisplayed onthelower tube. Onthe

pilot’s side, EHSI will be displayed on the mul-
tifunction display (MFD).

« CMPST/DSPL
SWtCh (Faled SITE) ..eoeeeeeeeeeeeeeseeceeeeseeeeess oo DEPRESS

NOTE

Thecombined EADI and EHSI information will both
be displayed on the lower tube.

2. Faled EADI Circuit Breaker
(INSTRUMENTS GFOUD) -...eoooeeeeeeeeeeeeeeeeeeeeseeeseseeeeseeeeesee s PULL

EHSI Display Failure

Tube failure is indicated by a malfunction of the EHSI only (EADI not af-
fected) and no “ SG” failure flags to indicate a symbol generator failure.

1. Perform one of the following:

¢ MFD CONTOIS 1o seeeeeeeesessseeeeseeeessesseeseene SELECT EHSI
FOR DISPLAY
ON THE MFD
or
« CMPST/DSPL
SWICh (FAlEA SITE) e ceeeresessesssseessesessssss e DEPRESS
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NOTE

Thecombined EADI and EHSI information will both
be displayed on the upper tube.

2. Faled EHS
Circuit Breaker
(INSTRUMENTS GIOUP) «..vooeveaeeeereeesssssssssssesssesssesssssssssssssssnnens PULL

Display Unit “DU” Fan Failure

Display unit fan failureisindicated by aboxed amber “DU” in the lower left
area of the affected display. The display will continue to operate for a mini-
mum of 30 minutes under normal temperature conditions.

NOTE

To extend operating time, reduce the display data
and the brightness on the affected display.

Symbol Generator “SG” Failure

A small “SG” enclosed in ared box or alarge red “SG” enclosed in a black
box on the EADI and/or EHSI indicates a symbol generator failure affecting
the display unit annunciating the failure.

If either red “ SG” flag is displayed:

1. SG Switch (Failed SIde) .....ccoovveveeeiieeeerree e SELECT SG 3
NOTE
The EADI and EHSI will be driven by symbol gen-
erator 3.

2. Compare indications with functioning side and standby instruments.
3. Failed SG EADI and

SG EHSI Circuit Breakers
(INSTRUMENTS GIOUP) «..ecoeveeeeeeeeeseeeesseeseeeeseseeesseesesesesesseeseens PULL
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4. |If SG3isselected on both the pilot’s and copilot’'s side:

Copilot’s Autopilot/Flight
DiIreCtor MOGES........ccuvieiieiectie ettt DESELECT

Do not use copilot’s autopilot.

A yellow “SG” flag indicates a failure of the symbol generator cooling fan.
The symbol generator will continue to operate for a minimum of 30 minutes
under normal temperature conditions.

If ayellow“SG” flag is displayed:

1. Continue using the displays verifying the data with alternate instruments.

NOTE

To extend operating time, reduce the display data
and the brightness on the affected display.

PITOT-STATIC SYSTEM MALFUNCTION

Static pressurefor the pilot’sair datacomputer is supplied by astatic port on
each (L and R) pitot-static probe. Static pressure for the copilot’sair datacom-
puter and standby instruments is supplied by another static port on each of
the pitot-static probes. Either or both pitot-static probes can be selected to
supply static pressure to the pilot’s and copilot’s air data computer and
standby instruments through the STATIC SOURCE switch. Normally the
switchisinthe BOTH position.

If pitot-static source malfunction is known or suspected:

1. Maintain aircraft control with safe attitude and thrust setting.

2. Compare pilot’s, copilot’s and standby instruments pitot-static data. The
standby instruments and copilot’s instruments are driven from the same
pitot-static source. A pitot pressure malfunction will affect airspeed and
Mach indications. A static pressure malfunction will affect airspeed, Mach,
altitude, and vertical speed indications.

3. Pitot Heat:

a PITOT HEAT SWItCheS.......ceierrieererireeree e CHECK, ON

b. Land RPITOT HT
CirCUIt Breakers.......cooviveiieiieieeeicecese e CHECK, IN
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4. Determine malfunctioning system:

a. Cross-check angle-of-attack indicators.

b. Compare indications with estimated performance for existing
conditions (attitude, thrust setting, weight, temperature, and altitude).

¢. Compare data from other available sources.

NOTE

The overspeed warning horn will sound if either the
pilot’sor copilot’sairspeed indicator needleisabove
the Vo/My o “barber pole” pointer.

Speed data may be obtained from the following:

¢ FMS1and SAT/TAS systems (if installed) pro-
videasourcefor true airspeed from the ADC se-
lected on the pilot’s pitot-static system.

« DME systems and ground based radar provide a
source for groundspeed. By applying the winds
to the groundspeed, the aircraft’s airspeed may
be calculated.

If static pressure malfunction is known or suspected:

5. AULOPIHOL ...ttt DISENGAGE

6. STATIC SOURCE SWItCh ....ccoiieriririiriri et L ORRAS

APPLICABLE

T AULOPIHOL. ..t ASDESIRED
NOTE

Selecting L or R static source does not affect airspeed
calibrations or altitude position corrections as pre-
sented in Section V of the AFM.
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LANDING GEAR

ALTERNATE GEAR
EXTENSION/ELECTRICAL MALFUNCTION

O T V| o ORLESS
2. LANDING GEAR SWItCh .......vvvoveeereeesssssssessssssssssssssssseeessssssssssssns DN

3. GEAR Circuit Breaker
(RHYDRAULICS GIOUP) w...coeveeeeeeeeeeeeeseeseeeeseseeseeeeseseseeeesseesnens PULL

4. Extend landing gear asfollows:

a EMER GEAR Lever
(RGNt S0 OF PEESIA -.....oooreeeeeee oo PUSH

Push full down to latched position.

b. Three Green DOWN
and Two Red (Main Gear)
UNSAFE LightS ...coiiieiieicesieccieese e CHECK

Check that the lights are il luminated.

CAUTION

Do not attempt to retract |anding gear once emergency
gear extension has been selected. To do so may cause
excessive air pressure to be introduced into the hy-
draulic return lines, thereby rupturing the reservoir.

NOTE

Thetwored UNSAFE lightswill beilluminated after
emergency gear extension because the inboard gear
doors remain open.

c. If any gear is not down and locked, refer to GEAR UP LANDING
procedure, this section.

ANTI-SKID LIGHT ILLUMINATED—
ANTI-SKID OFF OPERATION

Illumination of any red ANTI-SKID light indicates an anti-skid problem with
the associated wheel. If ANTI-SKID switch is OFF, all four ANTI-SKID
lightswill illuminate. When anti-skid (for any wheel) isinoperative, care must
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be used during brake application and stopping distances will be increased.
Refer to Section V of the AFM for increased stopping distances for takeoff
and landing.

1. ANTI-SKID SWItCh ..o OFF, THEN ON
This should clear the system.
If any ANTI-SKID light(s) remain illuminated:

8 ANTI-SKID SWILCH ...cocuiiiiiiieciiiiiceeiricceee e OFF

Refer to Section V of the AFM for increased stopping distances for
takeoff and landing.

b. Cautiously apply brakes as required.

CAUTION

With anti-skid inoperative, heavy brake pressures
may skid the tires and cause tire blowout. During
flight tests, it was determined that modulating toe-
brake pressures will produce improved feel and re-
duce the probability of tire skid.

c. Beprepared to use EMERGENCY BRAKING procedure, “Emergency
Procedures’ chapter, if necessary.

NOSEWHEEL STEERING MALFUNCTION

Aircraft SNs 31-035 through
SNs 31-054 Not Incorporating SB 31-32-2

A nosewheel steering malfunction isindicated by an unwanted swervein ei-
ther direction. In the event of a nosewheel steering malfunction:

NOTE

e |If STEERLOCK switch was used to engage nose-
wheel steering, depressing and then rel easing the
control wheel master switch (MSW) will disen-
gage steering.

¢ If control wheel master switch (M SW) was used

to engage nosewheel steering, releasing M SW
will disengage steering.
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At Normal Taxi Speeds

1. Nosewheel SEEEring ......ccocverirriererere e DISENGAGE
(USE MSW)
2. TRIUSE LEVENS. ..ottt IDLE

3. Braketo astop.

4. Taxi using differential braking and thrust.

During Takeoff

1. Nosewheel SEEEriNg .....cccoveiiivieeieceseec e DISENGAGE
IMMEDIATELY
(USE MSW)

2. Continue takeoff using rudder and/or brakes for directional control.

Aircraft SNs 31-055 and Subsequent and
Prior Aircraft Incorporating SB 31-32-2
In the event the nosewheel steering system malfunctions, internal monitors should

disconnect the system and a disconnect tone will sound. A nosewheel steering
malfunction may be accompanied by an unwanted swerve in either direction.

NOTE

« If nosewheel steering fails to disconnect during
amalfunction, depressing and then releasing the
control wheel master switch (MSW) or depress-
ing the NOSE STEER switch will disengage the
system.

¢ If the control wheel master switch (MSW) was
used to engage nosewheel steering, releasing
MSW will disengage steering.

At Normal Taxi Speeds:

1. NoSewheel SEEEriNG .....cccooireierirererere e DISENGAGE
(USE MSW)

2. Thrust Levers
3. Braketo astop.

4. Taxi using differential braking and thrust.
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During Takeoff Or Landing:

1. Nosewheel SEEEriNg ......ccccveirerriereree e DISENGAGE
IMMEDIATELY
(USE MSW)

2. Continue takeoff or landing using rudder and/or brakes for directional control.

ABNORMAL LANDINGS

GEAR-UP LANDING

If a gear-up landing must be made, select along, wide runway with as little
crosswind as possible. If time and conditions permit, plan the descent to en-
sure minimum fuel remaining on the aircraft. Ensure sufficient fuel for con-
trolled, power-on approach.

CAUTION

If emergency gear extension has been sel ected, do not
attempt to retract the landing gear. To do so may
cause excessive air pressure to be introduced into
the hydraulic system return lines, thereby rupturing
the reservoir.

1. Notify controlling agency of the emergency.
2. Brief passengers as required:
a. Location and operation of emergency exits
D, All LOOSE ITEMS....oceiiiiirciiiiiiciririeeeir e SECURE
C. Shoulder Harness and Seat BEILS.........ccccvovveiiccinencinees SECURE
d. Emergency landing brace position
3. NO SMOKING FASTEN SEAT BELT SWitCh....cccoeevirerieiieririecene ON
4. CAB AIR SWILCN...couiiiiieeeeeieee e OFF

The aircraft should be depressurized prior to landing.
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CAUTION

Thelanding gear warning will sound and will not be
mutabl e with any landing gear not down and the flaps
fulldown.

EMER BAT SWILChES.......coiiiririirirresisrseesssees s OFF
« |f no gear have extended, touch down dightly nose high.
« |f the nose gear failsto extend:

a. Relocate passengers aft to obtain aft CG, if possible.
D, HYD PUMP SWILCH ..ot ON

c. Hold the nose off the runway as long as elevator control is available. If
hydraulic pressure is available, normal braking may be available. Use
rudder and/or brakes for directional control. Be prepared, to use EMER
BRAKE. Refer to Emergency Braking, “Emergency Procedures’
chapter.

« |f amain gear failsto extend, land on the same side of the runway as
the extended gear.

A HYD PUMP SWITCN ..o ON
D, ANTI-SKID SWILCH ..o OFF

c. Hold the applicable wing up as long as possible. Maintain directional
control with rudder and nosewheel steering. If hydraulic pressure is
available, braking (anti-skid off) may be available. Refer to Anti-Skid
Off Operation, this section. Be prepared to use EMER BRAKE, Refer
to Emergency Braking, “Emergency Procedures’ chapter.

Perform normal power-on approach at Vrer and touch down at the lowest
possible airspeed with minimum sink rate. Do not decelerate below
shaker speed.

Thrust LEVErS.....ccoovevecececece e CUTOFF AT TOUCHDOWN
ENG FIRE PULL T-Handl€s.......c.ccccovieiieiienieiece e PULL
After aircraft stops, battery SwitChes..........cccovvevvevieviccieciescceeee OFF
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12. Evacuate the aircraft:

a. Cabin Entry DOO.......c.ccecvneeenieirienns OPEN AND EXIT AIRCRAFT
The upper door is openable with the landing gear retracted.

b. Emergency Exit WINdow ............c.cccccevrunes OPEN AND EXIT USING
THE WING STEP AREA

HYDRAULIC SYSTEM FAILURE—LANDING

1. HYD PUMP SWILCN....coiicicieieese et ON
If auxiliary hydraulic pressureis available:

2. FLAP SWILCN oottt DN

3. HYD PUMP SWitCh......cocreeireieineeeceene OFF, WHEN MAXIMUM
FLAP ANGLE ISOBTAINED

4. Fina Approach Speed—As appropriate for flap deflection:

FIaPS ..o UP, Vggr + 20
FIaPS ..o 8°, Vrer + 15
FIaPS ..o 20°, Vree + 10
FIaPS ..o DN, Vger
5. Landing DiStanCe........cccoeeeirnieeienneeeienseiee e MULTIPLY BY 3.15
6. Crew Approach Briefing ..o veininiineeeeeeeseeee COMPLETE
7. EMERBRAKE Handle........ccccooevrrivrininnenne. PULL OUT OF RECESS

Just prior to landing:

8. HYD PUMP SWItCh.....cveieiiicicieei st ON
After touchdown:

9. < If hydraulic pressureis being maintained:

a SPOoiler SWItCN ... EXT AFTER LANDING
b, Brakes......oovmieinneiennenenn ASREQUIRED AFTER LANDING
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« If hydraulic pressureis not being maintained:

a. EMER BRAKE Handle—Push down slowly to apply brake pressure
(handle must be pushed downward approximately two inches [five
centimeters] before braking action begins). Apply brakes smoothly
with small movements to produce improved feel and reduce the
probability of tire skid. Do not pump the brake handle.

b. Rudder and/or nosewheel steering........cccoeeeveerereenne. AS REQUIRED
NOTE
Use of drag chute or thrust reversers (if installed) is
recommended.

JAMMED STABILIZER LANDING

If elevator pull forceis encountered—Stabilizer jammed in nosedown trim
position (aircraft in climb or cruise configuration):

WARNING I

Control pressure will be heavy. Copilot assistance
with this procedure isrecommended. Anticipate high-
est pull forces at landing flare.

1. Move CG &t if possible. Transfer fuel to the fuselage tank if possible. Do
not reengage autopilot.

2. Land as soon as practical to minimize forward CG movement.

3. Fina Approach Configuration ...........cccoueeenneeinesieeenennens GEAR—DN

FLAPS—8°
4. Final Approach Speed ... Vger +40
5. Landing DiStanCe.........c.covrirerererirereseniresessesesesenenes MULTIPLY BY 1.50

If elevator push forceisencountered—Stabilizer jammed in noseup trim po-
sition (aircraft in landing configuration):

1. Move CG forward if possible. Transfer fuel to the wing tanks if possible.
Do not reengage autopilot.
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2. Final Approach Configuration ...........cccoveeenneenneneceneneens GEAR—DN
FLAPS—DN
3. Final ApproaCh SPEE..........cocviiiiiciciniccn s VRer

ONE OR BOTH SPOILERS-UP LANDING

1. Final Approach Configuration...........cccceeeeviveceiereciseieseenen GEAR—DN

FLAPS—UP

2. Final Approach SPeed...........cccciiiiiiiiiirccnecereeene Vger+ 30

3. YaW DaMPES ... OFF PRIORTO

LANDING

4. Landing DiStanCe........ccccceeeeerueneriereeieresene e seseeseeaens MULTIPLY BY 1.60
NOTE

e Aerodynamic braking at higher speedswill cause
the aircraft to become airborne even with the
spoilers extended.

¢ Useof drag chuteor thrust reversers(if install ed)
is recommended.

PARTIAL FLAPS LANDING

1. Final Approach Configuration..........c.coceeeeerreeeninnieenenennenenes GEAR—DN
2. Fina Approach Speed........cccconvriinncicnennenes AS APPROPRIATE FOR
FLAP DEFLECTION
Use the final approach speed for the lesser flap deflection for flap settings
between those listed.
3. YW DAMPES ...ttt OFF PRIOR
TO LANDING
4. Landing DiStanCe.........ccocoverenereseenerenieenesineeens AS APPROPRIATE FOR
FLAP DEFLECTION
NOTE
Use of drag chute or thrust reversers (if installed) is
recommended.
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NOTE

See Table AP-1for Partial Flaps Landing Data, next
page.

Table AP-1. PARTIAL FLAPS LANDING DATA

FLAP FINAL MULTIPLY
SETTING APPROACH SPEED DISTANCE BY
uP VRer + 20 1.60
8° VRer + 15 1.20
20° Vger + 10 1.10

SINGLE-ENGINE LANDING

1. Final Landing Configuration .............cccceererereeienenenenieiennens GEAR—DN,

FLAPS—20°

2. Approach Speeds.........cooiiciiiiiiiiii Vger + 10

3. Landing DiStanCe........cccoeeeeirrieeienneereensieieesesienenes MULTIPLY BY 1.10
NOTE

Idle reverse thrust (if installed) is available on
operative engine.
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STABILIZER HEAT FAILURE—LANDING

1. Final Approach Configuration............ccceveennieeneneniecnennns GEAR—DN,

FLAPS—20°
2. Final Approach SPEEd ... Vger + 10
3. Landing DisStanCe.........ccovrererererinerenesinesesesesesesesenens MULTIPLY BY 1.10

WING HEAT FAILURE—LANDING

1. Final Approach Configuration............coceveennsreennenccnennnne GEAR—DN,
FLAPS—DN

2. Fina ApproaCh SPEEd ..........ccvvviiciniincic s Vger + 15
3. Touchdown SPEEd ........ccviririeeierrieeeserie e 15KNQOTS
ABOVE NORMAL

4. Landing DisStanCe..........ccceururueueirirmemeieiriceisisieeisienne MULTIPLY BY 1.30

WING AND STABILIZER HEAT FAILURE—LANDING

1. Final Approach Configuration ...........ccceeeiereienencnieninienene GEAR—DN,
FLAPS—20°

2. Final Approach Speed ..., Vger+25
3. Touchdown SPEEM .......cccciiiiieiieicese e 25 KNOTS
ABOVE NORMAL

4, Landing DiStanCe........ccccceveverenieiesieiesenieeseessseneenens MULTIPLY BY 1.35

TURBULENT AIR PENETRATION

Flight through severe turbulence should be avoided, if possible. When fly-
ing at 30,000 feet or higher, it is not advisable to avoid a turbulent area by
climbing over it unlessitisobviousthat it can be overflown well intheclear.
For turbulence of the same intensity, greater buffet margins are achieved by
flying the recommended speeds at reduced altitude.

L AIISPEEA ..ot 250 KIASOR 0.73 M,
WHICHEVER ISLESS

Severe turbulence will cause large and often rapid variations in indicated
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airspeed. Do not chase the airspeed.
2. Thrust: IGNITION SWItChES .....cccvveuiireieerreee e ON

Make an initial thrust setting for the target airspeed. Change thrust only
in the case of extreme airspeed variation.

3. ATHIUAE ..o MAINTAIN WINGS
LEVEL AND DESIRED
PITCH ATTITUDE

Use attitude indicator as the primary instrument. In extreme drafts, large
altitude changes may occur. Do not use sudden large control movements.

4, StADIZEr o MAINTAIN CONTROL

OF THE AIRPLANE

WITH THE ELEVATORS

After establishing the trim setting for penetration speed, do not change the
stabilizer trim.

B ARIUAE.....c e e ALLOW THE

ALTITUDE TO VARY

Large altitude variations are possible in severe turbulence. Sacrifice
altitude in order to maintain the desired attitude and airspeed. Do not
chase altitude.

6. Autopilot and Yaw Damper:

© YA DAMPEL ... e ENGAGED

e |If severe turbulence is penetrated with autopilot ON, use attitude hold
mode with SOFT RIDE mode engaged.

OPERATION WITH ONE FUEL
COMPUTER INOPERATIVE

The following text (operation with one fuel computer inoperative) is ap-
plicable to ferry flight only per applicable regulations.

Inthe event the electronic fuel computer becomesinoperative, the enginewill
be controlled manually. The protection offered by the electronic fuel com-
puter (except overspeed protection in manual mode) will not be availablewhen
in the fuel computer manual mode of operation or if the fuel computer isin-
operative. Therefore, to complete aflight mission, the foll owing procedures
should be adhered to and extra caution must be exercised to ensure that en-
gine limits are not exceeded.
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Engine acceleration with the fuel computer in manual mode or inoperativeis
considerably slower than with the fuel computer on.

CAUTION

As overspeed protection is retained in the MAN
mode, fuel computer OFF operation should only be
used if MAN or ON operation is not available.

STARTING ENGINES

Follow the procedure for anormal engine start as outlined under Starting En-
ginesin “Normal Procedures” chapter, except for the following:

1. Affected Engine
FUEL CMPTR SWItCh ..ot MAN

Note FUEL CMPTR light isilluminated.

2. SPR is a fuel computer function and will be inoperative during fuel
computer manual mode.

BEFORE TAXI

Refer to Before Taxi checklist in “Normal Procedures’ chapter and accom-
plish the fuel control governor check on appropriate engine.

TAXI

Taxi operations are conducted as described in “Normal Procedures” chapter,
except as follows:

1. STANDBY PUMP

Switch (Affected ENGINE) ......cocovevirirrieiiriieerneeeesee e ON
2. JET PUMP Switch
(AFfected ENGING) ......c.eirereeieirieieicerie et OFF
NOTE

By using the standby pump as the primary pump on
the engine with the inoperative fuel computer, fuel
control pneumatic circuit icing is prevented by re-
circulating fuel within the fuel control.
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TAKEOFF

A takeoff using one engine with an inoperative fuel computer isaccomplished
in the same manner as a normal two-engine takeoff; however, takeoff should
be made from a standing start.

WARNING I

Do not dispatch if therequired takeoff fan speed (N4)
setting cannot be obtained.

NOTE

e Thrust lever mismatch may occur with both en-
gines operating at takeoff power.

¢ Monitor engineinstrumentsto ensure enginelim-
its are not exceeded.

CRUISE

Cruise operations with one fuel computer inoperative are conducted as described
in“Normal Procedures” chapter, except for fuel transfer. Normal fuel transfersmay
be accomplished at cruise power settings with one fuel computer inoperative as
follows:

NOTE

Monitor turbine speed (N,) and fan speed (N 1) dur-
ing fuel transfer. Before switching JET PUMP switch
to ON, ensure steady engine operation at 80% N, or
above.

1. JET PUMP Switch
(Affected ENQINE) .....ooeeeeeeeeee e ON

2. STANDBY PUMP
Switch (Affected ENGINE) ......ccoooveieeiieere e OFF

3. Crossflow or
TranSfer FUEL ...ttt AS REQUIRED

4. STANDBY PUMP
Switch (Affected ENGINE) ......cccovieeeiirreneeeee e ON

5. JET PUMP Switch
(AffeCted ENQINE) ..o OFF
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APPROACH

Refer to “Normal Procedures” chapter for Approach checklist. If required,
accomplish fuel balance in accordance with fuel transfer procedures under
Cruise above.

GO-AROUND

A go-around with one fuel computer inoperative is flown as described in
“Normal Procedures” chapter.

WARNING I

Engine acceleration is considerably slower with the
fuel computer inoperative.

NOTE

Monitor engine instruments while advancing thrust
levers.

OPERATION WITH NOSEWHEEL
STEERING INOPERATIVE

Aircraft SNs 31-035 through 31-054 not incor porating SB 31-32-2 may be op-
erated with the nosewheel steering inoperative provided DC power is avail-
able to supply nosewheel shimmy damping.

Aircraft SNs 31-055 and subsequent and prior aircraft incorporating SB 31-
32-2 may be operated with the nosewheel steering inoperative.

TAXI

Taxi operations are relatively easy using differential braking and power.
Avoid sharp turns, if possible.
NOTE

When taxiing without the nosewheel steering system
engaged, it ispossibleto cause the nose wheel to turn
180° from the desired straight ahead position as the
nosewheel free castorswhen the el ectric steering sys-
tem is not engaged. If takeoff is performed with the
nosewheel inthisposition, the uplock will not engage.

RUNWAY LINEUP

Visually ensure nose gear uplock is forward.

TAKEOFF

For takeoff, taxi on runway centerlinefor ashort distance to ensure the nose-
wheel is straight, before applying takeoff power.
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OPERATION WITH NOSEWHEEL
STEERING NOT ARMED

AIRCRAFT SNS 31-055 AND SUBSEQUENT AND
PRIOR AIRCRAFT INCORPORATING SB 31-32-2

In order for the nosewheel steering to “ARM,” DC and AC power must be avail-
able, the nose gear must be in the down-and-locked position, and the system
must be fault-free as determined by the system monitor. In some instances,
even though the system will not “ARM,” it may be possibleto operate the nose-
wheel steering with full authority by depressing and holding the control
wheel master switch (MSW). Limited authority nosewheel steering will be
available if power is removed from the rudder boost system or afault is de-
tected in the rudder force sensors.

Use the following procedure to operate nosewheel steering:

1. Pilot or Copilot Control
Wheel Master SWitch (MSW) ........evuerveemreereesesresesiesesseesssenne, DEPRESS
AND HOLD

2. Taxi slowly to determine the amount of steering authority.
« If full authority is available, taxi normally.

« If limited authority is available, taxi using rudder pedal movement for
control. Differential braking will assist in turns; however, the
minimum turn radius will increase approximately two times. Avoid
sharp turns, if possible.

3. STEER ON Light..c.cciiiiieiiiririeieinirieeineeieeese e MONITOR

NOTE

Inthe event of amalfunction, the nosewheel steering
internal monitors should disconnect the system. When
the system disconnects, the STEER ON light will ex-
tinguish; however, the disconnect tonewill not sound.
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OPERATION WITH SINGLE BATTERY

In the event a battery becomes inoperative, the following procedures should
befollowed. These procedures supplement existing proceduresin the areaslisted.

EXTERIOR PREFLIGHT

1. The operative battery must be installed in the Number 1 battery position
(Ieft side). Both battery power quick-disconnects must be connected or the
left battery quick-disconnect connected and the right battery quick-
disconnect disconnected and secured.

BEFORE STARTING ENGINES

NOTE
Use of GPU (if available) is recommended.

1. BATTERY 1 SWItCh..cceiiiiiiiieieie et ON
Check for proper voltage.

2. BATTERY 2 Switch

DUAL GENERATOR FAILURE

NOTE

e WiththeEMER BUS switchinthe EMER BUS posi-
tion, theauxiliary hydraulic pumpwill beinoperative.

e Electrical power will be supplied by the ship’sbat-
tery (EMER BUS) and the emergency power sup-
plies. Only red colored circuit breakers will be
powered. A fully charged ship’s battery should
power the minimum electrical equipment for night
instrument flight for aminimum of 0.54 hourswith
EM BUSTIE closed.
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AIRSTART

AP-60

NOTE

Usewindmilling airstart procedure at night or inin-
strument meteorological conditions. If a starter-
assist airstart must be used, the EADIs, EHSIs and
air datadisplays may blank or momentarily lose data.
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EMERGENCY PROCEDURES

INTRODUCTION

The procedures presented here have been developed by Learjet, Inc. for cer-
tification of this aircraft. This chapter contains those operating procedures
using special systemsand/or regular systemsin order to protect the occupants
and the aircraft from harm during acritical situation requiring immediate re-
sponse. Procedures or parts of procedures in this chapter emphasized by a
shaded box [ are memory items and should be accomplished without ref-
erence to the checklist.

The procedures|ocated in this section supplement the Normal Procedureswhen
an emergency condition exists. Use of Normal Procedures should be contin-
ued when applicable. Sound judgement aswell asthorough knowl edge of the
aircraft, its characteristics, and the flight manual procedures are essential in
the handling of any emergency situation.

OVERRIDING CONSIDERATIONS

In all emergencies, the overriding consideration must be to:
e Maintain Airplane Control

¢ Analyzethe Situation

e Take Proper Action

TERMINOLOGY

Many emergencies require some urgency in landing the aircraft. The degree
of urgency required varies with the emergency; therefore, theterms “land as
soon as possible” and “land as soon as practical” are employed. These terms
are defined as follows:

Land as Soon as Possible—A landing should be accomplished at the nearest
suitable airfield considering the severity of the emergency, weather condi-
tions, field facilities, ambient lighting, and aircraft gross weight.

Land as Soon as Practical—Emergency conditions arelessurgent, and although

the mission is to be terminated, the degree of the emergency is such that an
immediate landing at the nearest adequate airfield may not be necessary.
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ELECTRICAL

WING OV HT LIGHT ILLUMINATED

Thered WING OV HT light will illuminate in the event that the wing struc-
ture heats to 215°F (102°C).

1. WING TEMP INQICAON.......cocoireireriireereicrenrereesereereesene e CHECK

2. If WING TEMP Indicator is approaching or in the red band, a wing
overheat condition exists:

a. STAB WING HEAT SWitCh ....ccovviiiriiccrecerreeee e OFF

b. WING HT Circuit Breaker (R ANTI-ICE group)......ccccoeevvuennne. PULL
The WING TEMP indicator will be inoperative.

C. STAB WING HEAT SWitCh......ccccoevviviirniennes STAB WING HEAT.
Thiswill provide stabilizer heat without activating the wing heat.

d. Fly out of icing conditions.

WARNING I

Even small accumulations of ice on the wing lead-
ing edge can cause an increase in stall speed and
possibly adegradation in stall characterstics.

If approach and landing must be made with any ice (or suspected ice during
night operations) on the wing leading edge, refer to WING HEAT FAIL-
URE—LANDING procedure, “Abnormal Procedures” chapter.

WSHLD OV HT LIGHT ILLUMINATED

Illumination of thered WSHLD OV HT light indicates the bleed-air temper-
ature in the windshield nozzles has exceeded the system limits. Airflow
should automatically shut off when the WSHLD OV HT light illuminates.
If airflow did not shut off when WSHLD OV HT light illuminated:

1. WSHLD HEAT SWItCh ..o s OFF

AC BUS FAILURE

Each AC busisintended to be powered by only one inverter. Therefore, the
ACBUSTIE Switch (copilot’scircuit breaker panel) isnormally in the OPEN
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(down) positionisolating the pilot’sand copilot’s AC buses. The AC BUS TIE
Switch should only be closed after setting one of the INVERTER Switches
to OFF. Also, theauxiliary inverter (if installed) should only be switched into
an AC bus after setting the applicable INVERTER Switch to OFF.

An AC busfailureisindicated by illumination of the amber ELEC PWR an-
nunciator, an amber or red light on the electric power monitor and flashing
of theassociated VAC display. The most likely causeiseither aninverter fail-
ure or open AC bus feeder circuit breaker (AC BUS or 115 VAC).

1. Affected INVERTER SWItCh(€S) .....ccccoiiiririiccriieenccsiseeees OFF

2. ACBUSTIE SWItCN c.ctiiiieierieieriseeeseeiee e OPEN
Ensure switch isin the down position.

3. Affected INV

CirCUIt Breakers ......cvvveieiereeiceeerecse e PULL AND/OR
RESET

4. Affected AC BUSor 115 VAC (if applicable)
CirCUIt Breaker ........cvvveieiieieeee e PULL AND/OR
RESET
5. Reduce AC Load on affected bus(€s) .........ccceeerreerenns REFER TO TABLE
6. Affected INVERTER SWItCh(€S)......ovvrvrerereiirireseiiriscsesessssesas ON

If AC power is not regained:

NOTE

A failure on either AC bus may cause partial |oss of
windshield defog capability.

7. Affected INVERTER SWItCh(€S) ......coeieiuiieeiriiereeceee e OFF
8. Aircraft with auxiliary inverter
AUX INV SWILCN....eeiiicicecceeere et L ORRAS
APPLICABLE
NOTE

Malfunction of the auxiliary inverter system, after
being connected to the failed AC bus, indicates a
fault on the AC bus.

9. If only one inverter is operational and it is desired to power loads on the
failed bus:
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a. Aircraft 31-035 through 31-065 except 31-061, reduce load on both AC
buses. Refer to table.

b. AC BUS TIE Switch—Switch to closed(up) position. Both AC uses
will be powered by the operating inverter. If the BUS TIE switch
opens, leave it open.

NOTE

Thefollowing circuit breaker listings do not include
circuit breakers added as aresult of optional equip-
ment installations.

AC buses and their associated |oads are:

« 31-035 through 31-065 except 31-061 (NORMAL MODE)

L ACBUS L 163 VAC R AC BUS R 163 VAC
- ELECTRICAL - - ANTI-ICE - - ELECTRICAL - - ANTI-ICE -
L 26 VAC * L WSHLD DEFOG R 26 VAC * R WSHLD DEFOG
- AFCS - - AFCS -
AP 1 MON AP 2 MON
MACH TRIM - INSTRUMENTS -
- INSTRUMENTS - AHS 2
AHS 1 STBY Hsl
- LIGHTS - - LIGHTS -
FLOOD LTS RELLTS
LELLTS - ENGINE INSTR -
- TRIM-FLT CONT - R OIL PRESS
NOSE STEER - AVIONICS -
- ENGINE INSTR - RADAR
L OIL PRESS
- AVIONICS -
NOSE FAN

* 31-061, 31-066 and Subsequent (NORMAL MODE)

L 115 VAC BUS L 26 VAC BUS R 115 VAC BUS R 26 VAC BUS
- AFCS - - INSTRUMENTS - - AFCS - - INSTRUMENTS -
AP 1 MON AHS 1 AP 2 MON AHS 2
MACH TRIM - ENGINE INSTR - - LIGHTS - STBY HSI
- LIGHTS - L OIL PRESS RELLTS - ENGINE INSTR -
FLOOD LTS R OIL PRESS
LELLTS - AVIONICS -
- TRIM-FLT CONT - RADAR
NOSE STEER
- AVIONICS -
NOSE FAN
L 163 VAC R 163 VAC
- ANTI-ICE - - ANTI-ICE -
* L WSHLD DEFOG * R WSHLD DEFOG
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AC circuit breakers are denoted as follows:

e Aircraft 31-035 through 31-065 except 31-061, white rings on the
overlay denote AC circuit breakers.

¢ Aircraft 31-061, 31-066 and subsequent, white rings on the overlay
denote AC circuit breakers not on the EMER BUS.

* DC circuit breaker
All (EMER BUS MODE)

L ACEMERBUS | RAC EMER BUS

- ELECTRICAL - - INSTRUMENTS -
L 26 VAC AHS 2
- LIGHTS - STBY HSsl

FLOOD LTS

EMER BUScircuit breakers are denoted as follows:

e Aircraft 31-035 through 31-065 except 31-061, red collars are installed
on the circuit-breaker stem.

¢ Aircraft 31-061, 31-066 and subsequent, segmented red/white rings on
the overlay denote AC EMER BUS circuit breakers.

NOTE

If atotal AC power failure occurs, the equipment in
the preceding tableswill beinoperative with thefol-
lowing exceptions:

« AHS attitude and heading data displayed on the EFIS will
bevalid.

¢ Heading data (AHS 2), on the standby HSI, will be invalid.
Navigational datawill remain valid.

¢« The AHS AC circuit breakers provide power for systems
requiring anal og attitude and heading data.

BATTERY OVERHEAT (AIRCRAFT WITH
NICKEL-CADMIUM BATTERIES)

NOTE

If either red BAT 140 or BAT 160 light illuminates
during flight, both batteries must be checked per
Chapter 12 of the Maintenance Manual after landing.
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BAT 140 Light llluminated

1. BAT TEMPINGICAION ..ooorrrrerseeeece oo MONITOR TO
DETERMINE

AFFECTED

BATTERY

2. Affected BATTERY SWICh ......ooooeeeereeeoeeesesecsccceniososssnseneeeeeesssssssssss OFF

3. Land assoon as practical.

BAT 160 Light llluminated

1. BAT TEMPINGICEION .......ovoooeroeeeoeeeeeeeesseseooeeeeessssnnee MONITOR TO
DETERMINE

AFFECTED

BATTERY

2. Affected BATTERY SWItCh ....ooooooooceeeveeeeeeessesesseeeeessssnsssoseess e OFF

3. Land assoon aspossible.

CURRENT LIMITER FAILURE/
CUR LIM LIGHT ILLUMINATED IN FLIGHT

A battery charging bus current limiter (275-amp) failure is evidenced by il-
lumination of thered CUR LIM light. Should abattery charging bus current
limiter fail:

NOTE
Generator loading may not read equally..

1. Electric POWEr MONITON.........ccveiuiiiieeeee ettt CHECK

Failure of both 275-amp current limiters is indicated if VDC reading
(battery Voltage) is 25 VDC or less and/or AMP readings (generator
load) do not increase when COOL, AUX HT or STAB HEAT is
momentarily energized.

2. If one275-amp current limiter has failed:

a Electrical Load......cccooevieinirieirsccereee e REDUCE
IF REQUIRED

Reduce load to observe generator limits.

b. Continue flight but monitor electrical loads.
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« |f both 275-amp current limiters have failed:

A COOL SWILCH ...oviiiiiiciirieece e OFF
b. STAB HEAT Circuit
Breaker (R ANti-iCe GrOUD) ...c.covvvreeeeirenieiierisiereesesieiee e PULL
C. RECOG Light SWItCh .....cueiviieiieeisieeseeeese e OFF
d. AUX HT SWILCH...ceiiec e OFF
e. AUX INV Switch (if installed) .........oooo.corrreeeeseeeeeeeseeeeeessenreessee OFF
NOTE

Electrical power to the battery charging busisbeing
supplied by the ship’s batteries. If the batteries
should become depleted, primary pitch trim system
will be inoperative.

3. After landing, replace failed 275-amp current limiter(s) prior to next flight.

DC BUS FAILURE
The DC BUS TIE switches (copilot’s circuit-breaker panel) are normally in
the open (down) position isolating the pilot’s and copilot’s DC buses.

The EMER BUSES are powered from the respective DC BUS 1 during nor-
mal operation. Upon the loss of aDC BUS 1 bus, the corresponding EMER
BUS will lose power. The EM BUS TIE (copilot’s circuit-breaker panel) is
only functional when the EMER BUS switch is positioned to EMER BUS.

NOTE

The circuit breaker tables in this procedure do not
include circuit breakers added as a result of op-
tional equipment installation.

IfaL or RDCBUSL1, 2, or 3circuit breaker opensin flight:
1. Affected BUSTIE SWItCh....ccoueeeiceieeiceieeceeeeecee et CHECK

Ensure switch isin the open (down) position.

2. Electrica Load on
Affected BUS.......c.cveeeveecieee e REDUCE, REFER TO TABLE

3. Affected DC BUS
CIrCUIT BrEaKEN .....ocvveveieceecteste ettt n e RESET
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NOTE

Wait at least one minute cooling time before at-
tempting to reset DC BUS circuit breakers.

4. If DC BUS circuit breaker holds after being reset, add loads only as
necessary for safe operation.

5. If DC BUScircuit breaker (DC BUS 1, DC BUS 2, or DC BUS 3) will not
stay closed and it is desired to operate aload connected to that bus:

a. Reduce load on both affected DC buses to a minimum.

b. Affected BUS TIE SWItCh .......ovvevvrirrrrrecnsree e SWITCH TO
CLOSED (UP) POSITION

If the BUS TIE circuit breaker opens, leave it open.

NOTE

Thefollowing circuit breaker listings do not include
circuit breakers added as aresult of optional equip-
ment installations.

If both L or RDC BUS 1 circuit breakers open in flight:

1. DCBUS1TIE SWitth....cosesseeeerrrrrrveeeneens ENSURE SWITCH ISIN THE

OPEN (DOWN) POSITION

2. Electrical load on L and RDCBUS......... REDUCE. REFER TO TABLE

3. L and R DC BUS Circuit Breskers.................. RESET, ONE AT A TIME
NOTE

Wait at least one minute cooling time before
attempting to reset circuit breakers.

4. -« If either or both DC BUS 1 circuit breaker(s) hold after being reset:

a. Add loads only as necessary for safe operation.
b. Land as soon as practical.

« |f neither DC BUS 1 circuit breaker(s) hold after being reset:

a EMER BAT SWItCheS ..o CHECK ON
b. EMER BUS SWItC.....coviiiiiiicereeec e EMER BUS
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NOTE

* The generators will provide electrical serviceto DC BUS 2 and 3.
The ship’s batteries will provide electrical service to those circuits
denoted by either a red collar on the circuit breaker stem or ared
ring on the circuit breaker overlays. Fully charged ship’s batteries
should power the minimum electrical equipment for night
instrument flight for at least 1.1 hour.

e The ship’s batteries will not be charged while operating in EMER
BUS mode. Occasionally switching back to NORMAL will alow
the batteries to be charged, but results in the loss of service to all
DC BUS 1 |oads.

C. AIISPEEd ... 0.78 M; OR BELOW
d. If thereisfuel in the fuselage tank,
FUS TANK GRAV XFR SWItCh........ccocoveiiieiere e OPEN
NOTE

With GRAV XFR selected, 150 to 300 pounds (68 to
136 kilograms) (depending upon flight attitude) of
fuselage fuel will be unusable.

e. Land as soon as practical.

f. Beforelanding,
FUS TANK GRAV XFR SWItCh ....c.oeeiciiiiieeie e, CLOSE

If both L and R DC Bus 2 circuit breakers open in flight:

1. DCBUS2TIE SWitCh.....ccceovverrreirerrnens ENSURE SWITCH ISIN THE
OPEN (DOWN) POSITION

2. Electrical loadonL and RDCBUS?2...... REDUCE. REFER TO TABLE

3. L and RDC BUS?2 Circuit Breakers................ RESET, ONE AT A TIME

NOTE
Wait at least one minute cooling time before
attempting to reset circuit breakers.
4. - If either or both DC BUS 2 circuit breaker(s) holds after being reset:

a. Add loads only as necessary for safe operation.

b. Land as soon as practical.
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« |f neither DC BUS2 circuit breaker holds after being reset:
a. Land as soon as practical.
If both L and R DC Bus 3 circuit breakers open in flight:

1. DCBUS3TIE SWitch ..., ENSURE SWITCH ISIN THE
OPEN (DOWN) POSITION

2. Electrical loadonL and RDCBUS3....... REDUCE. REFER TO TABLE

3. L and R DCBUS 3 Circuit Bregkers................ RESET, ONE AT A TIME

NOTE

Wait at least one minute cooling time before
attempting to reset circuit breakers.

4. -« If either or both DC BUS 3 circuit breaker(s) holds after being reset:

a. Add loads only as necessary for safe operation.
b. Land as soon as practical.
« |f neither DC BUS 3 circuit breaker holds after being reset:

a. Land as soon as practical.
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DC buses and their associated |oads on the pilot’s circuit breaker panel are:

L EMER BUS LDCBUS1 L DC BUS 2 L DCBUS 3
- ELECTRICAL - - ELECTRICAL - |- ENGINES-FUEL - -AFCS -
EL PWR MON EL PWR MON L FUEL CMPTR AP 1
L INV L INV - INSTRUMENTS - FLTDIR1
EMER BAT 1 EMER BAT 1 STATIC SOURCE RUDDER BOOST
- ENGINES-FUEL - |- ENGINES-FUEL - L CLOCK SYSTEM TEST
L FIRE DET L FIRE DET - LIGHTS - - ENGINES-FUEL -
L FIRE EXT L FIRE EXT NAV LTS L IGN-START
LIGN LIGN L LDG-TAXI LTS L STBY-SCAV PUMP
L FW SOV L FW SOV FUS XFR PUMP
L JET PUMP-XFR VAL | L JET PUMP-XFR VAL |~ TR”\F:';E'L-IR(I:,\?NT " | - INSTRUMENTS -
- INSTRUMENTS - |- INSTRUMENTS - YAW TRIM SAT-TAS
PILOT A/S PILOT A/S SQUAT SW SG 3 EADI
PILOT ALTM VSI PILOT ALTM VSI NOSE STEER SG 3 EHSI
ADC 1 EADI 1 _LIGHTS -
- ENGINE INSTR -
- LIGHTS - EHSI1 G LN S LINSTRLTS
WARN LTS Se1emD LN - ENGINE INSTR -
- TRIM-FLT CONT - EFIS SW 1 UNIT - ANTI-ICE - L OIL TEMP
PRI PITCH TRIM ADC 1 WSHLD HT - ANTI-ICE -
L STALL WARN AHS 1 L STALL VANE HT L WSHLD DEFOG
WHEEL MASTER MFD L NAC HT L ICE DET
- ENGINE INSTR - - LIGHTS - - AVIONICS - - ENVIROMENT -
LT STROBE LTS DME 1 OXY VALVE
- ANTI-ICE - WARN LTS RADIO ALT FREON @
L PITOT HT CABIN AIR
- TRIM-FLT CONT -
- ENVIROMENT - PRI PITCH TRIM AUX CREW HT
L BLEED AIR L STALL WARN - AVIONICS -
L EMER PRESS WHEEL MASTER L AV MASTER
- AVIONICS - - ENGINE INSTR -
L AUDIO LITT
COMM 1
S| e
//:?g i TAT PROBE HT
- ENVIROMENT -
L BLEED AIR
L EMER PRESS
CREW & CAB FAN D
FLOODFAN (@
COOL-CREW FAN @
- AVIONICS -
L AUDIO
COMM 1
NAV 1
ADF 1
ATC 1

@ Applicable to aircraft 31-035 through 31-190.
@ Applicable to aircraft 31-191and subsequent.

EMER BUS circuit breakers are denoted as follows:

e Aircraft 31-035 through 31-065 except 31-061, red collars are installed
on the circuit-breaker stem.

¢ Aircraft 31-061, 31-066 and subsequent, solid red rings on the overlay
denote DC EMER BUS circuit breakers.

FOR TRAINING PURPOSES ONLY
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DC buses and their associated |oads on the copilot’s circuit breaker panel are:

R EMER BUS RDCBUS1 R DC BUS 2 RDCBUS 3
- ELECTRICAL - - ELECTRICAL - |- ENGINES-FUEL - -AFCS -
EMER BAT 2 R INV AUX INV AP 2
- ENGINES-FUEL - EMER BAT 2 _AFCS - FLTDIR 2
R FIRE DET - ENGINES-FUEL - AP FAN - ENGINES-FUEL -
R FIRE EXT R FIRE DET - ENGINES-FUEL - R IGN-START
RIGN R FIRE EXT R FUEL CMPTR R STBY-SCAV PUMP
R FW SOV RIGN . - | - INSTRUMENTS -
R JET PUMP-XFR VAL R FW SOV 'N?JSF&R”‘FAAE,\"\SS R CLOCK
XFLO VALVE R JET PUMP-XFR VAL LIGHTS
FUEL QTY XFLO VALVE - LIGHTS - N BN LTS -
- INSTRUMENTS - FUEL QTY WING INSP LT RINSTR LTS
AHS 2 - INSTRUMENTS - | - HYDRAULICS - RECOG LT
STBY HSI CP A/S HYD PRESS IND R LDG-TAXI LTS
- LIGHTS - CP ALTM VSI AIR PRESS IND _HYDRAULICS -
WARN LTS EADI 2 - ENGINE INSTR - ANTI SKID
EHSI 2 RN
- TRIM-FLT CONT - SG 2 EADI RN - ENGINE INSTR -
SEC PITCH TRIM SG 2 EHSI 2 R OIL TEMP
FLAPS EFIS SW 2 UNIT - ANTI-ICE -
SPOILER R STALL VANE HT - ANTI-ICE -
R STALL WARN ADC 2 R NAC HT R WSHLD DEFOG
AHS 2 STAB HT
TRIM-FLAP IND STBY HSI - ENVIRONMENT -
R ICE DET
WARN HORNS - LIGHTS - PRESS CONT WING HT
- HYDRAULICS - WARN LTS CAB TEMP & ALC SYS
CEAR TRIM-FLT CONT e - AVIONICS -
- ENG”:'IETLNSTR " | seceircHTRIM ;,ESAS%‘IPI\,I(F; R AV MASTER
FLAPS HR METER
- ANTI-ICE - SPOILER - AVIONICS -
R PITOT HT R STALL WARN COMM 2
- ENVIROMENT - TRIM-FLAP IND NAV 2
R BLEED AIR WARN HORNS RADAR
R EMER PRESS - HYDRAULICS - ATC2
- AVIONICS - GEAR
R AUDIO - ENGINE INSTR -
RITT
- ANTI-ICE -
R PITOT HT
- ENVIROMENT -
R BLEED AIR
R EMER PRESS
- CABIN -
CABIN LTS
GASPER FAN
- AVIONICS -
R AUDIO
* |f installed

() Applicableto AC 31-191 & subsequent
EMER BUS circuit breakers are denoted as follows:

¢ Aircraft 31-035 through 31-065 except 31-061, red collars are installed
on the circuit-breaker stem.

¢ Aircraft 31-061, 31-066, and subsequent, solid red rings on the overlay
denote DC EMER BUS circuit breakers.
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DUAL GENERATOR FAILURE

1. START—GEN SWItChes........ccocoviiieiieciececeeece e CHECK, GEN
2. L and RIGN-START and

GEN Circuit Breakers.......oocveevieerieceicie e see e see e CHECK, IN

I = 1= or i o= I 0T o IO REDUCE

A COOL SWItCN vttt ettt OFF

TN Ol o | = IS (v o R OFF

C. WSHLD DEFOG SWItCh.....c.coovieiiiiicee et OFF

4., GEN RESET SWItChES.....ceiitiectiecteccteecteceete et RESET

MOMENTARILY

If generators do not reset:

5. TUIDING SPEEA (No) covvvvveeveeveeveeveeeeeeeseeeeeseeesesesesesesesssssssssssss 80% RPM
OR ABOVE

6. START—GEN SWItCheS ......oovovvorooeeereeeeeeeeeeeeeeeeeeeveeneneee OFF, THEN GEN
7. GEN RESET SWItCHES.......vovveeeeeeeeeeeeeeeseeeeesseeseseessesesrsesessessesssssns RESET
MOMENTARILY

If generators do not rest:

8. START—GEN SWItCNES......cecviviveeeriirieieieiieteteeeee e OFF
9. JET PUMP SWItChes........cccueuiiiircic s CHECK, ON
10. Both FUEL CMPTR SWItCheS.......c.covoiiiieiiicciecceeenes MAN, ONE
AT ATIME

Control engines manualy.

CAUTION

¢ Engine response will be much slower with the fuel computersin
MAN mode.

e Monitor Fan Speed (N4) indicators. If an engine accelerates
uncontrolled, immediately set applicable FUEL CMPTR
switch(es)—ON. If this occurs, it may be necessary to shed
electrical loads manually rather than switching to EMER BUS.
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11. If thereisfuel in the fuselage tank:

FUS TANK GRAV XFR SWItCh....c.coimiiiiiireiciiieecineceeeeeneeee OPEN

NOTE

When using GRAV XFR, 150 to 300 pounds (68-136
Kg) (depending upon flight attitude) of fuselage
fuel will be unusable.

12, FloodlightS......cccceiiieiieeieiseseeses e ON, FOR NIGHT

OPERATION

13.  EMER BAT SWItChES......cccoivieicesicisecees e CHECK, ON

14, EMERBUS SWItCN ..o EMER BUS
15. Aircraft 31-035 through 31-065 except 31-061

EM BUSTIE SWItCh ..o CLOSED

(UP) POSITION

16. Aircraft 31-055 and subsequent and prior aircraft
incorporating SB 31-32-2
RUDDER BOOST SWItCH .....ceiiirirerinirereresisesesesesesesesesesese e OFF

NOTE

e Electrical power will be supplied by the ship’s batteries (EMER
BUS) and the emergency power supplies. Only red colored circuit
breakers will be powered. Fully charged ship’s batteries (standard
lead-acid) and the emergency power supply should power the
minimum electrical equipment for night instrument flight for a
minimum of 1.1 hours from the time both generators are off.

¢« EMER BUS switch may be returned to the NORMAL position if
it is desired to restore electrica power to al systems. The ship’s
batteries will discharge at a faster rate under this condition.

17. Table EP-1 lists conditions that will exist.

18. Land assoon as practical.

Before landing:
a EMERBUS SWItCh ....coiiiiiiiiecereeere s NORMAL
b. FUSTANK

GRAV XFR SWItCh ...t CLOSE
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Table EP-1. CONDITIONS—GENERATORS NOT RESETTING

SYSTEM CONDITION
Anti-lce
Nacelle Heat Nacelle heat (bleed air) will be on regardless of NAC
HEAT switch position.
Pitot Heat Operative
All Other Systems Inoperative. Avoid incing conditions.
Antiskid Inoperative
Autopilot/Yaw Damper Inoperative
Aux Hyd Pump Operative
Avionics
ADF ADF 1 operative; ADF 2 (if installed) inoperative. I
COM COM 1 operative; COM 2 inoperative.
NAV NAV 1 operative; NAV 2 inoperative; NAV capability
through standby HSI.
ATC ATC 1 operative; ATC 2 (if installed) inoperative
Audio Panels Both operative
All other avionics Inoperative
Engines
Fuel Computers Inoperative
Engine Fire
Detection Operative
Extinguishing Operative
Firewall Shutoff Valves Operative
Flaps Operative
Fuel
Electric Pumps Inoperative
Jet Pumps Operative
XFLO Valve Operative
Gravity XFR Operative
Ignition Operative

Table Continued Next Page

If aircraft’s batteries are depleted (See Table EP-3):

NOTE

If the aircraft’s batteries are depleted, the only electrical
power available will be from the emergency battery.

19. Land as soon as possible. Nosewheel steering, anti-skid, flaps, and spoiler
will be inoperative for landing. Usep¢r + 20 as the final approach speed.
Landing distance will be approximately 315% (multiplied by 3.15) of
actual landing distance for anti-skid ON shown in Section V oAfh¥.

20. Table EP-3 lists conditions that will exist.
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Table EP-1. CONDITIONS—GENERATORS NOT RESETTING (Cont)

Landing Gear

Lighting—Cockpit
Floodlights
Instruments

Lighting—Exterior
Pressurization
Auto Mode
Manual Mode
Spoilers
Trim
Mach
Primary and Secondary Pitch
Aileron
Rudder
Warning System
Lights
Horns
Trim-in-Motion
Stall Warning

SYSTEM CONDITION
Indicators

Ny Operative

ITT Operative
Fuel Quantity Operative
Flap Position Operative
Elect Power Monitor Operative

Ny Inoperative

Oil Pressure Inoperative
Oil Temp Inoperative
SAT-TAS Inoperative
Fuel Flow Inoperative
Fuel Counter Inoperative
Wing Temp Inoperative

Instruments

Airspeed/Mach Both operative
Altimeter/VSI Both operative
EFIS Displays Inoperative
Standby HSI Operative
Standby Airspeed & Altimeter Operative
Standby Gyro Operative

Operative; DOWN and UNSAFE lights operative

Operative

Lighting for standby gyro, N4 indicators, standby
airspeed indicator, standby altimeter, standby HSI
and magnetic compass will be operative.

For night operations, a flashlight may be necessary
to see certain instruments.

Inoperative

Operative
Inoperative

Operative

Inoperative. Do not exceed MmO (0.78 Mi).
Operative

Inoperative; Will remain at last setting
Inoperative; Will remain at last setting

Operative
Operative
Operative
Operative

EP-16
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Table EP-2. EQUIPMENT AND OPERATING TIME

THIRD | FAN SPEED GEAR TOTAL
POWER |ATTITUDE (N9) INDICATOR | INSTRUMENT | OPERATING
SUPPLY GYRO | INDICATOR | LIGHTS LIGHTING TIME
BAT 1 . . . . 2.2 Hours

* Operating timeisfrom the time of the dual generator failure.

Table EP-3. CONDITIONS—BATTERIES DEPLETED

SYSTEM

CONDITION

Anti-Ice

Antiskid
Autopilot/Yaw Damper
Aux Hyd Pump
Avionics
Engines
Fuel Computers
Engine Fire
Detection
Extinguishing
Flaps
Fuel
Electric Pumps
System Valves
Ignition

Inoperative

Inoperative
Inoperative

Inoperative

Inoperative
Will remain in their last position.
Inoperative

All systems are inoperative except for nacelle heat.
Nacelle heat (bleed air) will be on regardless of NAC
HEAT switch position. Avoid icing conditions.

Inoperative
Inoperative
Inoperative
All avionics inoperative

Table Continued Next Page
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Table EP-3. CONDITIONS—BATTERIES DEPLETED (Cont)

Landing Gear

Lighting—Cockpit
Floodlights
Instruments

Lighting—Exterior
Pressurization
Spoilers
Trim
Pitch, Roll, and Yaw
Mach
Warning System
Lights
Horns
Trim-in-Motion
Stall Warning

SYSTEM CONDITION

Indicators

Ny Operative

ITT Inoperative

Fuel Quantity Inoperative

Flap Position Inoperative

Ny Inoperative

Oil Pressure Inoperative

Oil Temp Inoperative

SAT-TAS Inoperative

Fuel Flow Inoperative

Fuel Counter Inoperative

Wing Temp Inoperative
Instruments

Airspeed/Mach Both inoperative

Altimeter/VSI Both inoperative

EFIS Displays Inoperative. Use standby gryo.

Standby HSI Inoperative

Standby Airspeed & Altimeter Operative

Standby Gyro Operative

Inoperative. Use ALTERNATE GEAR EXTENSION/
ELECTRICAL MALFUNCTION procedure in
Section IV of the AFM. DOWN and UNSAFE lights
will be operative.

Inoperative

Lighting for standby gyro, N4 indicators, standby
airspeed indicator, standby altimeter, standby HSI,
and magnetic compass will be operative. For night
operations, a flashlight may be necessary to see
certain instruments.

Inoperative

Will revert to the emergency mode

Inoperative. Do not exceed 41,000 feet.

Inoperative; Will remain at last setting
Inoperative. Do not exceed My,g (0.78Ml).

Inoperative

Inoperative

Inoperative

Inoperative. Maintain adequate margin above stall
speed by reference to airspeed indicator.
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ENGINE

ENGINE FAILURE
During Takeoff
Below V, Speed

L. THIUSE LEVEIS...coiieie ettt sttt st sneene e IDLE

2. WHEE BIakeS ......ceviveciiiiiieiee et APPLY

BT o o 11 = £ PSS EXT

4. Drag Chuteor Thrust Reversers (if installed) ........cccovveeivinienene DEPLOY,
IF NECESSARY

Above V1 Speed

1. Rudder and AIlErons..........cococoveeieieiiieceiee e AS REQUIRED,
FOR DIRECTIONAL
CONTROL
2. Accelerateto Vg.
NOTE
Directional control isimproved if the nosewheel is
kept on the runway until Vg.

3. Rotateat Vg; Climb at V.

Position gear UP when positive rate of climb is established.

5. When clear of obstacles, accelerate to V, +20 and retract flaps.

6. Refer to ENGINE FAILURE IN FLIGHT procedure, “Abnormal
Procedures’ chapter or ENGINE FIRE—SHUTDOWN procedures in this
section.

In Flight

1. Control Wheel Master Switch (MSW)........... DEPRESS. YAW DAMPER
AND AUTOPILOT
WILL DISENGAGE
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Rudder and AIl€rons...........cocevveeeeveeieciecie e AS REQUIRED, FOR

DIRECTIONAL CONTROL
Thrust Lever (operative enging)................... INCREASE AS REQUIRED
ENG SYNC SWILCN..c.uiiiiieesieieeseeree et OFF
RUAAEr THM o AS REQUIRED
YW DAMPES ...cviriiiieieie e ASDESIRED
AULOPITOL......ceeeeee s ASDESIRED

Refer to ENGINE SHUTDOWN IN FLIGHT procedure, “Abnormal
Procedures’ chapter.

During Approach

1. Control Wheel
Master SWItch (MSW) ... DEPRESS
Yaw damper and autopilot will disengage.
2. Thrust Lever
(Operative ENGINE) ........ccoceueieeuirieenieieee e INCREASE
AS REQUIRED
3o FlAPS e 20°
NOTE
If aircraft is configured with landing flaps (DN)
when engine failure occurs, thrust increase (on op-
erative engine) and flap retraction to 20° should be
near simultaneous actions
4. AIISPEEU ..ot Vgee + 10
5. RUAAEr TIM .ot ASREQUIRED
NOTE

EP-20

During a coupled approach, full rudder trim may be
required with an actual engine failure. Use rudder
pedal force as necessary to maintain slip indicator
ball centered.
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......................................................................... ASDESIRED
XU 1 (o] o 1 Lo O RSS ASDESIRED
8. Refer to either of the following as applicable:

¢ SINGLE-ENGINE LANDING PROCEDURE, “Abnormal Procedures’
chapter.

¢ GO-AROUND procedure, “Normal Procedures’ chapter, and ENGINE
SHUTDOWN IN FLIGHT procedure, “Abnormal Procedures’ chapter.

ENGINE FIRE—SHUTDOWN

An engine fire is usually accompanied by other indications, such as: exces-
sive Turbine Temperature (ITT), erratic or rough engine operation, fluctuat-
ing engine indications, or smoke in the cabin.

Affected Engine:

L. TRIUSE LEVEY ..ottt ere e e aesresresresresnens IDLE
Unless acritical thrust situation exists.

2. e If fire continues more than 15 seconds or there are other indications of

fire:
A THIUSE LEVEN ...oooveeieeciecieecte ettt CUTOFF
b. ENG FIRE PULL T-Handl€.........cccccevvrriiierecrecreeeeeeeecee e PULL

NOTE

Pulling the ENG FIRE PULL T-Handle stops the
flow of fuel and hydraulic fluid to the engine,
shuts off bleed air from the engine and arms the
fire-extinguishing system.

C. ENGEXT ARMED Light ...ccocevrivirieeninieieinesieene DEPRESS ONE

d. « If firecontinues:
(1) Depressremaining ENG EXT ARMED light.
(2) Land assoon as possible.
(3) Gotostepe
« |If fire extinguishes:
(1) Land assoon as practical.

(2) Gotostepe
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8 IGNITION SWItCH c....veeeeeeeeeeeeeeeeeeeseesessessesssessssessseese e OFF
f. YW DaMPEr ... OFF, RETRIM AS DESIRED;
THEN YAW DAMPER, AS DESIRED

G ENG SYNC SWICH ....oooooeeeeeeeeeeeeceeccesessessessssssssssssse s OFF
R, JET PUMP SWItCH ...ooooooo oo OFF
STANDBY PUMP SWItCH ... OFF

i, START-GEN SWItCH .......ooeoeeeeeeeeeeeereesessessssssssssssssssesssssesseeseeeeeee OFF
j. EIECtrical LOAH ..cceeereereeresrersssseress, REDUCE, IF REQUIRED TO

MAINTAIN GENERATOR
LOAD LIMITS

K. CROSSFLOW SWItCh ..c.eeuiieeiieieesieeseee e OPEN
Monitor fuel balance. Crossflow as required.

NOTE

During single-engine operation, maintain slip indi-
cator ball centered.

1. Referto SINGLE-ENGINE LANDING, “Abnormal Procedures’ chapter.

« |f fire extinguishesin less than 15 seconds:
a. Leavethrust lever at IDLE, unlessacritica thrust situation exists.

b. Yaw Damper.......ccoeeovvneennenneeenennens OFF, RETRIM AS DESIRED;
THEN YAW DAMPER — AS DESIRED

C. ENG SYNC SWItCh .oveiciiieiceececceseesee e OFF
d. Monitor fuel balance. Crossflow as required.
e. Land as soon as practical.

f. Refer to SINGLE-ENGINE LANDING, “Abnormal Procedures’
chapter.

IMMEDIATE ENGINE AIRSTART

WARNING I

Do not attempt an airstart following an engine fail-
ure which was accompanied by indications of inter-
nal engine damage or fire.
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Animmediate airstart may be attempted before engine decel erates.

Affected Engine:

L. THIUSE LEVEN oottt sresre e sresaesneeneens IDLE
2. IGNITION SWICH ...viieviiiiiie et ON
3. STANDBY PUMP SWItCh.....ceeieiiiiiciieiticctieceececes e ON

CAUTION

If ITT isapproaching thelimit and rising rapidly, im-
mediately retard thrust lever to CUTOFF.

After airstart is complete:

A THIUSE LOVEN ..ot ADVANCE
5. IGNITION SWItCh.....cveuiirireeiirieeree e OFF
6. STANDBY PUMP SWItCh ...c.ciiiieiiiriseceeceeseees e OFF

If no indication of light-off is obtained within 10 seconds:

7. THIUSELEVES .o CUTOFF
8.  START—GEN SWItCN ...cooviiiiiieceie e OFF
9. STANDBY PUMP SWitCh .......ccuiiiiiiiiics OFF
10, IGNITION SWILCN...cciiiiiirci e OFF

11. Perform ENGINE SHUTDOWN IN FLIGHT procedure, “Abnormal
Procedures’ chapter.

OIL PRESS LIGHT ILLUMINATED

Illumination of ared OIL PRESS light indicates that oil pressure for the re-
spective engineis below 25 psi. In the event alow OIL PRESS light illumi-
natesin flight:

Affected Engine:
1. OIL PRESSand OIL TEMP Indicétors........... CHECK TO DETERMINE

OIL PRESSURE AND
OIL TEMPERATURE
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2.+ Oil pressureislessthan 25 psi:

If flight conditions permit, a precautionary engine shutdown is advised.
Refer to ENGINE SHUTDOWN IN FLIGHT procedure, “Abnormal
Procedures’ chapter.

« Oil pressureisbetween 25 and 38 psi, or oil temperatureis high:

If flight conditions permit, reduce power to maintain oil temperature
limits.

« Oil pressure and oil temperature are normal:

Continue to monitor engine operation.

BLEED AIR LIGHT ILLUMINATED

If either red BLEED AIR L or BLEED AIR R light illuminates, an overheat
sensor in the bleed-air ducting or pylon structure has tripped the light.

1. Corresponding BLEED AIR SWItCh........ccccooiiiiiicniccsrceses OFF

DOOR LIGHT ILLUMINATED

Illumination of the red DOOR light indicates that one or more of the cabin
entry door locking pins may not be fully engaged, or the cabin entry door ac-
tuator hook(s) are still engaged. During flight, the door should not be approached
if thered DOOR lightisilluminated; however, while on the ground, door latch
pin engagement may be visually verified. The cabin entry door has 10 latch
pins. On aircraft with a 36-inch cargo door, the six pins on the upper portion
can be viewed through a port in the door uphol stery. On aircraft with 24-inch
cargo door, only one of the six pinson the upper portion can be viewed through
aport in the door upholstery. Two pinsin the lower portion may be viewed by
opening the inspection doors on the step to reveal the pin mechanism. Assure
that whitelineson the door structure align withwhitelineson latch pins. Two
latch pins, located at the upper/lower door interface, are visible through an
upholstery gap at the interface and do not have white lines. If all latch pins
are fully engaged and door actuator hook(s) are disengaged, the most proba-
ble cause of the illuminated DOOR light is alatch pin switch malfunction.

If light was accompanied by evidence of door failure:

WARNING I

Door failure may be indicated by loud noise, pres-
surization leak, or rumble emanating from door area.
Do not approach door.
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1. FASTEN SEAT BELT SWItCh ....cveiviiecieiiesiecereeee e ON

2. Cabin Altitude........ccccvvveeiencriiecieenes UP TO MAXIMUM POSSIBLE

NOTE

Increasing cabin altitude to 9,000 feet will reduce dif-
ferential pressure while avoiding actuation of the
emergency pressurization system. The amber CAB
ALT light will illuminate.

3. AUISPEEA. .ot REDUCE
4. Establish descent.
5. Land assoon as practical.

If light was not accompanied by evidence of door failure:

WARNING I

Do not approach door.

1. FASTEN SEAT BELT SWItCh ...cvcuiiiriciiirieceeceee e ON

2. Continue flight. The most probable cause is alatch pin switch malfunction.

CABIN ALTITUDE WARNING HORN ACTIVATES,
OR CABIN ALTITUDE EXCEEDS 10,000 FEET, OR
CAB ALT HI LIGHT ILLUMINATES

(IF APPLICABLE) (EMERGENCY DESCENT)

NOTE

CAB ALT HI lightinstalled only on aircraft 31-240
and subsequent and prior aircraft modified by SB
31-31-5.
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1. Crew OXYgen MasKS........cccoiriiireiienisieenesesie et ssseeneseeeens DON
Select 100% oxygen.
2. TRIUSE LEVENS ..ottt IDLE
3. AULOPIOL ...t DISENGAGE
4. SPOILER SWITCh ....ciiiiiiiicieienirieteens e EXT
5. Descend AT MoV mo s appropriate, but not below minimum
safe atitude.
6. PASSENGER OXYGEN ValVe.......ccccoviiririeiiniieieninesieieins DEPLOY

WARNING I

If aircraft structural failure is evident, limit speeds
and maneuvering loads as much as possiblein descent.

NOTE

« Descent from 51,000 feet to 15,000 feet requires approximately 4
minutes 30 seconds.

e Hats and “ear-muff” tuype headsets must be removed prior to
donning crew oxygen masks.

¢ The thrust lever MUTE button will mute the cabin altitude
warning horn for 60 seconds.

7. Pilot and Copilot MIC SELECT SWItChes........cccoeierirecerienencreeenes OXY

NOTE

With the switchesin this position, both cockpit speak-
ers, phone and interphone function will be activated,
enabling the crew to communicate viathe interphone.
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If time and conditions permit:

8. TranSPONME ......c.ccovveeveireieiiirereee e EMERGENCY 7700
9. Notify controlling agency.

10. Check condition of passengers and provide assistance if conditions permit.

NOTE

Communi cation with passengers can be accomplished
by using PASS SPKR function of the AUDIO CON-
TROL panel.

CABIN/COCKPIT FIRE, SMOKE, OR FUMES

1. Crew OXYgeNn MasKS ......cocorereerienieesieeeieseeesee s sae e seeseeneseeeene e DON
Select 100% oxygen.
2. SMOKE GOGGIES ....venireieniririeieierisieieiesesesteesesssieseseseesesenessesenesessesenes DON
3. Pilot and Copilot MIC SELECT SWItCheS .......ccceievieeviericesieniciene OXY
NOTE

It may be necessary to select EMERGENCY on the
crew oxygen mask regulator if mask does not seal
properly.

Whether or not smoke hasdissipated, if it cannot bevisibly verified that
thefire has been extinguished:

4. CoCKPit DOOI/CUIEIN......ccorveueirerreriireeieieesi et OPEN
5. Land as soon as possible.
6. If sourceisknown:

a. Extinguish fire using hand held extinguisher or eliminate the source of
smoke or fumes.
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NOTE

Crew exposure to high levels of Halon fire extin-
guisher vapors may result in dizziness, impaired co-
ordination and reduced mental alertness.

b. « Iffireisnot extinguighed:
(1) Land assoon as possible.
(2) Thischecklist is complete.
« If fire has been extinguished and can be visibly verified:

(1) Land as soon as practical. At the crew’s discretion, the oxygen
system may be returned to normal.

(2) Thischecklistis complete.

If smoke or fumes continue:

7.

One or Both BLEED AIR SWItChES.......ccveeveevieeieceececee e EMER

EMER until smoke or fumes are eliminated. Advancing thrust levers will
increase airflow.
Pressurization AUTO-MAN SWItCh........ccooeiiiiririnereneeeeieee MAN

UP-DN Manual Control (red)..........ccceereeirenenerieienereseseese e UP;
MAXIMUM 13,000 FEET

If time and conditions permit:

10.

EP-28

|solate source of smoke or fumes.
« |f bleed-air system is suspected source:

R BLEED AIR SWItCh.....ovciiieireicrercees e OFF

If smoke is reduced, continue operation with switch OFF. If smoke is
not reduced:

RBLEED AIR SWItCH ...ttt ON
and
L BLEED AIR SWItCN ....oiveictiectieete ettt OFF

If smoke is reduced, continue operation with switch OFF.
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 |f smokeor fume sourceiselectrical:

A FloodlghtS. ... ON, FOR NIGHT

OPERATION
b. EMER BAT SWItChES .....ccoouiieiiiririeeeiieereee e CHECK, ON
C. EMER BUS SWItCh...ccoiivieiiririeereeecse e EMER BUS
d. Both START—GEN SWItChes........ccccoiiiiiiciiceinecrneenee OFF
e. Use standby attitude gyro and standby HSI for attitude and directional

reference.

Cross-check pilot’s altimeter and airspeed indicator with standby
instruments.

NOTE

All nonessential equipment is now off. Allow time
for smoke and fumes to dissipate.

11. < If smokeor fumescontinue:

The malfunctioning system is connected to the EMER BUS or the EMER
BAT supplies. In this event, proceed asfollows:

a Both START-GEN SWItChes.......cccccviriiireereec e GEN
b. EMER BUS SWItCh .....coiiiiiiiee e NORMAL
C. EMER BAT SWItChES ....ccuiiiiiiiieeirieeeesee e OFF
d. Circuit Breakers.......coooviioenneeinneesneseceneee PULL ALL EMER

BUSDCAND AC

Revision .02

CIRCUIT BREAKERS

For a listing of circuit breakers, refer to DC Bus Failure and AC Bus
Failure procedures, this section. EMER BUS circuit breakers are denoted
with red marking either on the circuit breaker stem or overlay.

NOTE

Electrical power to all equipment on EMER BUS is
now off.

Reset EMER BUS circuit breakers one at a time. Pause after resetting
each circuit breaker to determine defective system. Whenever high
electrical loads and/or smoke and fumes occur, pull last circuit breaker
reset.

EMER BAT SWitChes........cccoeveerieiricenicenes ON, ONE AT A TIME
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If smoke and fumes recur:
EMER BAT SWItChES......eeecveceiceecteeete ettt s OFF
¢ |f smoke and fumes cleared when EMER BUS was selected:

The mafunctioning system is connected to the normal ectrica system. In this
event, it may be necessary to isolate the mafunctioning system asfollows:

a. Copilot's Circuit-Breaker Pandl:
BUS TIE Switches (AC and DC)........cocoevvnrrresrennns OPEN (DOWN)

NOTE

If smoke or fume source is positively identified on
the pilot’s side, proceed with step e. below.

b. Copilot's Circuit-Breaker Pan€l ... PULL
The copilot circuit breakers shown in Table EP-4 must be pulled.

Table EP-4. COPILOT CIRCUIT BREAKERS

BUS CBs ADDITIONAL CBs
R AC BUS (31-035 THROUGH R EMER BUS CONT
31-065, EXCEPT 31-061) R GEN
R 115 VAC (31-061, 31-066 AND SUB) | DOOR MOTOR (31-035 THROUGH
R AUX AC BUS* 31-065, EXCEPT 31-061)
R 26 VAC
RDCBUS 1
R DC BUS 2
R DC BUS 3
CABIN PWR BUS
*If installed
NOTE
All electrical power from the copilot’s circuit-breaker
panel is now off. Allow time for smoke and fumes
to dissipate.
C. Both START—GEN SWitChesS........ceeiririiinrcerecesseecee GEN
d. EMER BUS SWItCh ...coiiiiciceieeecs e NORMAL

e. « If smoke and fumes do not recur, the source of the smoke and
fumes is on the copilot’s circuit-breaker panel. Proceed to step f.
below to isolate malfunctioning system.
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« |f smoke and fumes recur or the pilot’s side has been positively
identified asthe sour ce of smoke and fumes, proceed asfollows:

(1) EMERBUS SWItCH.......coveeeeeeeeeeeeeeeeeeeee e EMER
(2) Both START-GEN SWItChES...........ovveeereeerereereeeeeserresseee. OFF
(3) Copilot Circuit Breakers .......c.coceerirereenerereenesinennes RESET ALL
(4) Pilot's Circuit Breaker Pandl ..........cccoceoeeenveeienneecncnenes PULL

The pilot’s circuit breakers shown in Table EP-5 must be pulled.
Table EP-5. PILOT CIRCUIT BREAKERS

BUS CBs

ADDITIONAL CBs

L AC BUS (31-035 THROUGH 31-065
31-065, EXCEPT 31-061)

L 115 VAC (31-061, 31-066 AND SUB)
L AUX AC BUS*

ENTRY LTS

L EMER BUS CONT
L GEN

AUX CAB HT

L 26 VAC DOOR MOTOR (31-061, 31-066
LDCBUS 1 AND SUB)
L DC BUS 2
LDCBUS 3
*If installed

Revision .02

NOTE

All electrical power from the pilot’s circuit-breaker
panel is now off. Allow time for smoke or fumes
to dissipate.

(5) Both START-GEN Switches.........cccccevvviivcevicicieieenee,

(6) EMER BUS SWItCh ...coeeeeeeeeeeeeeeeeeeeeeeeeesesessee NORMAL

f.  To determine the affected system (pilot’'s or copilot’s circuit-

breaker panel), it will be necessary to pull all the remaining circuit
breakers on the affected panel and then proceed as follows:

(1) OneBUS(AC or DC) Circuit Breaker RESET

Then, one at a time, reset circuit breakers powered by that
BUS circuit breaker. Pause after resetting each circuit breaker
to determine defective system. Whenever high electrical loads
and/or smoke and fumes occur, pull last circuit-breaker reset.
For alisting of circuit breakers refer to DC Bus Failure and
AC Bus Failure procedures, this section.

(2) Repeat procedure for each bus on affected panel.
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CONTROL SYSTEM JAM

Perform Pitch Axis Malfunction or Roll or Yaw Axis Malfunction procedure
in this section as applicable to attempt to clear difficulty. If problem is not

corrected, attempt to overpower jam. If jam can be overpowered, make anor-
mal landing.

NOTE

For landing with acontrol jam, fly along straight-in
approach and establish final aircraft configuration at
asafe altitude, well before landing.

AILERON JAM
NOTE

For landing, a wide runway with minimum turbu-
lence and crosswind is recommended.

L RUGESN ..ot AS REQUIRED
TO CONTROL ROLL AND TRACK

NOTE
¢ Yaw damper should be on to minimize roll oscillations.

¢ For prolonged flight in sideslip, set CROSSFLOW switch to
OPEN and both STANDBY PUMP switchesto ON.

2. Fina Approach Configuration
3. Final ApproaCh SPEEd ... Vger + 10
4. Maintain power to touchdown and do not flare.

ELEVATOR JAM

1. Primary Pitch Trim...ccooeeeeeeeee e AS REQUIRED

FOR PITCH CONTROL
2. Fina Approach Configuration ...........c.c.ceueve... GEAR—DN, FLAPS—20°

3. Final Approach SPEed ...t Vger + 10
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NOTE

Fly a long straight-in approach to minimize pitch
changes and establish final aircraft configuration at
asafe altitude, well before landing.

4. Maintain power to touchdown and do not flare.

RUDDER JAM

NOTE

For landing, a wide runway with minimum turbu-
lence and crosswind is recommended.

Lo ATEION. s AS REQUIRED
TO CONTROL TRACK

2. Useasymmetric power, if required, to minimize sideslip.

NOTE

For prolonged flight in sideslip, set CROSSFL OW
switchto OPEN and both STANDBY PUMP switches
to ON.

3. Fina Approach Configuration ..........c.ccccceeeuenee. GEAR—DN, FLAPS—20°

4. Aircraft 31-055 and Subsequent and prior aircraft incorporating SB 31-32-2,
NOSE STEER SWILCh.......vcveiinircirtininieeessesseisesese s DEPRESS

ARM light off prior to touchdown.
5. Final Approach SPeed ..........cccceviiinrineninnnennneses e Vger + 10
6. Maintain power to touchdown and do not flare.
7. After landing, maintain directional control with differential braking.
NOTE

If asymmetric power is used, do not retard power
until directional control is established.
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OVERSPEED RECOVERY—OVERSPEED
WARNING HORN ACTIVATES

If Vpo or My o isinadvertently exceeded:
Al VRS EEYES rreerrerrerrerrerommererrrerrrrrervecerrerererererones IDLE

2. AULOPIOL ...t DISENGAGE

3. ldentify aircraft pitch and roll attitude.

NOTE

e |In any aircraft, attitude (particularly roll attitude) may be difficult to
identify from visual and instrument references in an extreme

nosedown condition.

» Do not apply elevator force until bank angleis reduced to less than
90°. A pull elevator force when the bank angle is greater than 90°
will increase the nose-down attitude.

4. Level Wings.

5. Elevator and
PItCh THIM oo ASREQUIRED TO

RAISE THE NOSE
WARNING I

On speed excursions beyond M, o, the elevator con-
trol should be smoothly and steadily applied to pre-
vent encountering aileron activity.
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If Mach or airspeed is severe or if pitch and/or roll attitude is ex-
treme or unknown:

6. LANDING GEAR SWItCh......ccccoviiiirieiec e DOWN

Lowering the landing gear at high speed will increase drag and cause a
moderate nose-up pitching moment which is easily controllable, but
should be anticipated.

Extending the landing gear has been flight tested to 0.85 M, and 320
KIAS. Analysis of flight test data indicates that this procedure is
applicable at higher speeds.

CAUTION

Minor damage to the landing gear doors may be ex-
perienced when the gear is lowered at very high
speed. Do not retract landing gear for remainder of
flight. After landing, a thorough inspection of the
landing gear and doors for condition must be made.

PITCH AXIS MALFUNCTION

A nose-up pitch axis malfunction or nose-up pitch trim system runaway can
result in high pitch attitudes, heavy airframe buffet, and required control
forces of 75 pounds for recovery.

A nose-down pitch axis malfunction, nose-down pitch trim system runaway,
or nose-down overspeed can result in high airspeeds and require control
forcesin excess of 75 pounds for recovery.

A binding elevator is evidenced by difficulty in moving the control column
when making manual pitch changes.

WARNING I

On speed excursions well beyond My, the elevator
control should be smoothly and steadily applied to
prevent encountering aileron activity.

NOTE

Control pressures may be heavy. Copilot assistance
is recommended with this procedure.
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1. Control Whesel
Master SWItch (MSW) ... s ees e DEPRESS
AND HOLD
NOTE
» Yaw damper and autopilot will disengage.

» Stabilizer trim actuator (PRI and SEC pitch trim) will be
inoperative while the switch is held.

2. Attitude Control........ccceeveereeieenieeieieeseee e ee e AS REQUIRED
TO MAINTAIN
AIRCRAFT CONTROL

« If in nose-up attitude, roll into bank or maintain existing bank until
the aircraft nose passes through the horizon.

« If in nose-down attitude, do not apply elevator force until bank angle

is reduced to less than 90°. A pull elevator force when the bank angle
is greater than 90° will increase the nose-down attitude.

3. THrUSELEVESS.....cooiciieieei et AS REQUIRED

* If in high-speed nose-down attitude, immediately reduce thrust levers
to IDLE position.

* If near dtall, advance thrust levers as required to accelerate out of stall

regime.
4. PITCHTRIM
SWItCh (PEAESIA) ..o.eveeieeeeieieereeee e OFF
5. AP1and AP 2 Circuit Breakers (AFCS group) .......cccoeeeereeeeruenennenes PULL
6. Control Wheel Master Switch (MSW) ......cccovevnnneiinnnene RELEASE
If flight conditions permit, isolate malfunction as follows:
NOTE
A trim system malfunction, with the flaps up, will be
accompanied by the audio clicker; however, the au-
topilot system also runs pitch trim.
7. PITCHTRIM
SWitch (PEAESAL)......cveveverieirieieiie e OPERATE

Operate to PRI then SEC to isolate malfunctioning trim system.
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« |If malfunction recursin PRI pitch trim:

a PITCH TRIM
SN (PEUBSIA...vvereeeeeeeeeeeeeee e eceeeesess e eeeesesees s SEC

b. NOSE DN-NOSE UP
SWICN (PEUESIA - OPERATE

Operate to retrim aircraft as required.
c. PRI PITCH TRIM Circuit
Breaker (L TRIM—FLT CONT group) ......cceeeeeeereererereenereeseeneneas PULL

NOTE

Mach trim will beinoperative. If autopilot is not en-
gaged, do not exceed My, (0.78M)

« |If malfunction recursin SEC pitch trim:

a PITCH TRIM
S (PEUBSIA eeeveeeseeeeeeeeeeeseseseeeeseeseseseseseessess e PRI

b. Control Wheel
THM SWITCN et e OPERATE

Operate to retrim aircraft as required.

c. SECPITCH TRIM Circuit
Breaker (R TRIM—FLT CONT group) .......cccoveeveenereereenesneeeienens PULL

NOTE
Autopilot trim will be inoperative.

« |f malfunction does not recur:

a PITCH TRIM
SWILCH (PEUESLEAL) ..o PRI OR SEC
AS DESIRED

b. Maintain aircraft trim with selected trim system.
NOTE

Probabl e cause of malfunction was autopilot (if au-
topilot was engaged). Do not engage autopilot.
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« If neither PRI nor SEC pitch trim can be restored, refer to Jammed
Stabilizer Landing, “ Abnormal Procedures’ chapter.

8. If malfunction has not been isolated to autopilot:

a APland AP2

Circuit Breakers (AFCS Group) .....coeeeereeereenenereeesiesese e RESET
D, AULOPIIOL ... ASDESIRED
9. YaW DAMPEN ..ottt ASDESIRED

ROLL OR YAW AXIS MALFUNCTION

1. Control Whedl
Master Switch (MSW) ....ccoeeevierieeereicieeenes DEPRESS AND HOLD

Yaw damper and autopilot will disengage and rudder boost will be
interrupted correcting the malfunction if any of these was the cause.

2. Attitude CONtrol.........coveveverirerieiisireeenesee e AS REQUIRED
TO MAINTAIN
AIRCRAFT CONTROL

If control force continues:

3. AIISPEE ..o REDUCE TO
MINIMIZE FORCE

4. ROLL TRIM or YAW
TRIM Circuit Breaker

(L TRIM—FLT CONT GFOUP) ...vvoeveerveeesresssesnsssessesssssssssssnssanes PULL

AFFECTED AXIS

5. RUDDER BOOST SWItCh ..c.coveuiiieiitiieesieesiesieiesieeseesiesesneseseeens OFF
6. Control Wheel Master Switch (MSW) ......cccovevennneiinniniecne RELEASE

7. < If malfunction was isolated to yaw damper:

a APlandAP2
Circuit Breakers
(AFCS QrOUP) ... eeeenereereenesie et nas PULL

Autopilot and yaw damper will be inoperative.
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¢ |f malfunction was isolated to autopilot:

a. Do not engage autopilot.

« |f malfunction was isolated to rudder boost system:

a. RUDDER BOOST SWitCh ....c.cceiieeireei e LEAVE OFF
b. RUDDER BOOST Circuit Breaker

(L AFCS QrOUD) «.eeuveveienieieiere et steseese e e stese e s e ssesessesse e ssanennas PULL
C. AULOPIIOL ... AS DESIRED
(o R VTl BT 411 o= AS DESIRED

« |f malfunction wasisolated to roll or yaw trim system:

a. Useasymmetric thrust and fuel imbalance as required to minimize mistrim.

b. Land as soon as practical.

NOTE

¢ A normal approach and landing can be made with
only light control forcesto overcomefull roll or
yaw trim.

¢ Onaircraft 31-055 and subsequent and prior air-
craft incorporating SB 31-32-2, nosewheel steer-
ing will not arm with the RUDDER BOOST
circuit breaker pulled. Refer to Section |V Ab-
normal Procedures, Operation with Nosewheel
Steering not Armed.

FUEL PRESS LIGHT ILLUMINATED

Illumination of ared FUEL PRESS light isan indication of loss of fuel pres-
sure to the engine. Probable causeis ajet pump failure.

Affected Engine:

L. THrUSELBVEN .o RETARD
2. STANDBY PUMP SWitCh......ooveieirreieirresssssssssssse s ON
3. IGNITION SWItCH ..ot ON
4., CROSSFLOW SWItCh....cvvvieereiresreieeresreeressreese s CLOSE
5. FUSTANK XFR-FILL SWItCh.....cocviiieiiriricinrieeereece e OFF
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NOTE

Fuselage fuel transfer deactivates the wing standby
pumps. Thefuel inthefuselage tank will not be avail -
able above 25,000 feet. Below 25,000 feet, the engine-
driven fuel pump will suction feed sufficient fuel to
supply the engine and fuselage fuel transfer can be
accomplished. Replan flight accordingly.

6. GRAV XFR SWItCh.....ccoiiieiirircirecce e CLOSE
7. JET PUMP SWILCH ..o OFF

If FUEL PRESSIlight does not extinguish:

8. Flight can be continued at atitude if engines are operating properly.

NOTE
The altitude at which the engine-driven fuel pump will

suction feed sufficient fuel to supply the engine will
vary depending upon fuel temperature and type.
DUAL AIR DATA COMPUTER (ADC) FAILURE

A dual ADC failure isindicated by flags and loss of valid air data on both
pilot’s and copilot’s air datainstruments.

1. Maintain aircraft control with reference to the standby instruments.

NOTE

Mach trim will be inoperative. Do not exceed My, o
(0.78 M)).

2. ADC1and ADC 2 Circuit Breakers
(INSTRUMENTS QroUD) c...ovveeeeeee e CHECK AND RESET

3. The following systems and instruments may malfunction or be
inoperative:

a. Pilot'sand copilot’s air datainstruments
b. SAT/TAS/TAT indicator

c. Altitude aerter

d. Machtrim

e. Overspeed warning

—

Left and right stall warning systems altitude bias
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Landing gear horn altitude and airspeed bias

h. Autopilot/flight director modes requiring ADC input

NOTE
Pitch attitude hold and lateral modes can be engaged.

Yaw damper
Certain functions of the FMS system requiring airspeed and altitude data
Encoded altitude function of the transponders

NOTE

The attitude heading systems will revert to basic
mode with the loss of air data. Attitude and heading
datawill be valid.

DITCHING

Thisaircraft has not been certified for ditching under all the applicable pro-
visions of FAR 25. However, a successful ditching has been conducted in a
similar model Learjet. The following procedure will enhance the probability
of a successful ditching.

Plan the descent to ensure minimum fuel remaining and improve buoyancy.
Ensure sufficient fuel for controlled, power-on approach. Thisaircraft exhibits
good buoyancy properties, floating near level or slightly tail low. After ditch-
ing, the airplane may remain afloat for some time if it does not sustain seri-
ous damage on landing.

1. If time and conditions permit:

a

Revision .02

Head toward nearest land or vessel.

Notify controlling agency.

TranSPONAEY ......couveeirieere e EMERGENCY 7700
ELT Switch (if installed) .......ccovvereirrrrrrsssssse s ON
LITEVESES. ...t ON
NOTE
Inform passengers not to inflate life vests while in-
side aircraft.
Brief passengers as required.
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(1) Use of available flotation equipment

(2) Location and operation of emergency exits: Do not open lower
half of cabin door at any time.

(3) Al LOOSE IEIMS......ceiiiieieieieieeres e SECURE
(4) Emergency landing brace position.

(5) Severa impacts may be felt, depending on the sea conditions. Do
not release seat belts after first impact isfelt.

g. NO SMOKING/FASTEN
SEAT BELTS SWILCh ... ON

N, SEat BEILS. ..o ON

Leave ON until aircraft comes to a complete stop.

2. LANDING GEAR SWItCh.....cctiiieiieirisiciirise s upP

NOTE

Thelanding gear warning horn will sound with land-
ing gear up and flaps down.

4. CAB AIR SWITCN....ccuiiiiiieirieere et OFF
5. EMER BAT SWItChES.....cocviuiiiiiieeeiciieieieiee e OFF

6. Perform normal power-on approach at V ger.

NOTE
Plan landing direction as follows:
a CamsSea.....coccceeveiiiiiiieeieenn, INTO WIND
b. Moderate Swells.............cceevvnnn. PARALLEL
TO SWELLS
c. HighWinds..........ooooovviiiiiinns INTO WIND

Land into wind, attempting to land on upwind (far)
side of swell.
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7. THIUSELEVEIS. ..ot CUTOFF AT
TOUCHDOWN

8. ENGFIRE PULL T-handles.........cccoceiinieinirneiereee e PULL
9. BATTERY SWIitCheS.....c.cvviiiiiirieiciiieeeee e OFF
10. EMErgency EXIt(S)....cccoreernieiiresieieesinieeesi e OPEN

Open after airplane comes to a compl ete stop.

Do not open lower half of cabin door at any time.

EMERGENCY BRAKING

Inthe event of failure of anormal brake system, emergency brakes can be used
to stop the airplane. When using emergency braking, anti-skid protection is
not available, and the anti-skid OFF corrections presented in Section V of the
AFM will be applicable.

1. Pull EMER BRAKE handle out of recess.

2. Push downward on handle to apply pressure.

NOTE

¢ TheEMER BRAKE handle must be pushed down
approximately 2 inches (5 centimeters) before
braking action begins. To realize the optimum
benefit from the emergency braking system, the
following technique should be employed:

a. Apply the brakes smoothly with small move-
ments to produce improved feel and reduce
the probability of tire skid. Do not pump the
brake handle.

b. Avoid taxiing if sufficient brake pressureis
not available.

¢ Anemergency air bottle charged to thelower end
of the green segment (1,800 psi) will providefor
landing gear extension using the abnormal pro-
cedure and approximately 10 brake applications.

3. Rudder and/or
Nosawheel Steering ......cocceverriieceneneecreereeeee AS REQUIRED FOR
DIRECTIONAL CONTROL
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EMERGENCY EVACUATION

1. Stoptheaircraft.
2. PARKING BRAKE ....oooiiiiiiiiieiee e SET
3. TRIUSELEVENS ...ooviiiieie e CUTOFF

4. e |f anenginefireis suspected:

a Applicable ENG FIRE PULL T-Handle .........ccccoceeinrinienene. PULL

b. Either ENG EXT ARMED Light ......ccccoeoviiiiiiiiinenen DEPRESS

c. Other ENG FIRE PULL T-Handle........c.ccovninininninininiienene PULL

* If engine fireis not suspected:

a Both ENG FIRE PULL T-Handles...........ccoconinininininencncnienene PULL
5. BOth BATTERY SWItCheS ........cconiiiiininiiiiiniiinetes e OFF

6. Evacuatethe aircraft:

a. Cabin Entry DOOF .......cocovevrrecenirennns OPEN AND EXIT AIRCRAFT
THE UPPER DOOR IS OPENABLE

WITH THE LANDING GEAR RETRACTED.

b. Aft Cabin Emergency EXit.......ccccoovevennnecicnnnenne OPEN AND EXIT

USING THE WING
STEP AREA

FORCED LANDING—BOTH ENGINES
INOPERATIVE

The recommended airplane best glide speed is V gegr + 50 with the gear and
flapsup. Thestill-air gliding distance is approximately 2.0 nm per 1,000 feet
of altitude.

1. If time permits:

A TranSPONAEr.......cccovevierieiiieeee e Emergency 7700
b. Advise controlling agency.
c. Prepare passengers for emergency landing.

d. NO SMOKING/FASTEN
SEAT BELTS SIgN vt seneenas ON
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HY D PUMP SWItCN....oeiiiiieee e ON

LANDING GEAR SWItCh .....cueiiirieeeerirerese e DN

FLBPS ... DN

ENG FIRE PULL T-handl€s........ccccoeuiinniniirnieeenseee e PULL
NOTE

Pulling the ENG FIRE PULL T-handles stops the
flow of fuel and hydraulic fluid to the engines, shuts
off bleed air from the engines, and arms the engine
fire extinguisher systems.

START—GEN SWItChES......cceoireireirrreeere e OFF
BATTERY SWILCHES......oiiieiririririrrisisnresssses s OFF
EMER BAT SWItChES......c.ccovireeririeirreeecresieeeseneenenns OFF PRIOR TO

TOUCHDOWN

Touchdown in normal landing attitude.

After touchdown;

Cabin Door and
EMergency EXit........cooiiiiiieeerieese e OPEN

STALL WARNING ACTIVATES

The stall warning system has sensed alimit angle-of-attack. Thered L and/or
R STALL lightswill flash, the control column stick shaker will activate, and
the angle-of-attack indication will be in the yellow approaching the red.

1.

2.

3.

4.

Lower the pitch attitude to reduce angle-of-attack.
THrust LEVENS.......covveieevieiceieee e SET TO TAKEOFF POWER
Level thewings.

Accelerate out of the stall condition.
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L. TRIUSELEVENS ..ot IDLE
2. WHEEl BraKeS .......ccouiiiireieiisirisisisisisi st APPLY
3. SPOIEFS e EXT
4. Drag Chuteor Thrust
Reversers (if installed) ..o DEPLOY
IF NECESSARY

TAKEOFF WARNING HORN ACTIVATES

Thetakeoff monitor aural warning will sound during ground operationswhen
theright thrust lever is advanced above the 82% N, position and one or more
of the following conditions exist:

EP-46

Flaps not set for takeoff

Spoilers not retracted

Pitch trim not in a safe position for takeoff
Parking brake not released

Thrust reverser unlocked (if applicable)

NOTE

On aircraft 31-035 through 31-103 equipped with
thrust reversers, not incorporating SB 31-31-4; a
thrust reverser unlocked condition may not trigger the
takeoff monitor aural warning during cockpit low-light
conditions. However, athrust reverser unlock condi-
tionwill beannunciated byaflashing DEPLOY light.

B 4 A Y T IDLE
WHEE] BIraKES ......cviceecvectececceee ettt APPLY

After stopping, check takeoff configuration.
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LIMITATIONS

GENERAL

CERTIFICATION STATUS
Thisairplaneis certified in accordance with FAR 25.

TYPE OF OPERATION

Thisairplaneis approved for:
* VFR (Visual)
¢ |FR (Instrument)
« Day
¢ Night
« lcing conditions

Thisairplaneis not approved for ditching under FAR 25.801.

PERFORMANCE CONFIGURATION

Theairplane configuration must be as presented under Standard Performance
Conditionsin Section V of the AFM.

MINIMUM FLIGHT CREW

The minimum flight crew shall consist of pilot and copilot.

WEIGHT AND CG LIMITS
MAXIMUM RAMP WEIGHT

Standard........coouiiiiiii 15,750 1b/7,144 kg
OPLIONE ... 16,750 1b/7,598 kg
OPLIONE ... 17,200 1b/7,802 kg
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MAXIMUM CERTIFIED TAKEOFF WEIGHT

StANAArd. ... 15,500 I1b/7,031 kg

OPLIONEL ... 16,500 I1b/7,484 kg

OPLIONEL ... 17,000 1b/7,711 kg
NOTE

Refer to Takeoff Weight Limit placard installed on
the airplane instrument panel.

MAXIMUM ZERO FUEL WEIGHT
Maximum Zero Fuel Weight ..........ccoooviiiiiiiiiiiinnee, 13,500 1b/6,123 kg

NOTE

All weightsin excess of Maximum Zero Fuel Weight
must consist of fuel.

MAXIMUM ALLOWABLE TAKEOFF WEIGHT
Thetakeoff weight islimited by the most restrictive of thefollowing requirements:

¢ Maximum Certified Takeoff Weight

¢ Maximum Takeoff Weight (Climb or Brake Energy Limited) for alti-
tude and temperature as determined from the applicable figure enti-
tled “ Takeoff Weight Limits” in Section V of the AFM

*  Maximum Takeoff Weight for the runway and ambient conditions as
determined from the applicable figure entitled “ Takeoff Distance” in
Section V of the AFM

« Maximum Takeoff Weight for obstacle clearance as determined from

the applicable“ Takeoff Flight Path” and “ Climb Gradient” figuresin
Section V of the AFM, if required

MAXIMUM CERTIFIED LANDING WEIGHT
Aircraft 31-035 through 31-190, and 31-192 not

modified by SB 31-8-1 .....ccvvviiiieiiiiiiiiiee e 15,300 1b/6,940 kg
Aircraft 31-191, 31-193, and subsequent, and prior
aircraft modified by SB 31-8-1........coovvvviiiiiiiiiiiieeeis 16,000 I1b/7,258 kg

MAXIMUM ALLOWABLE LANDING WEIGHT
Thelanding weight islimited by the most restrictive of the foll owing requirements:

¢ Maximum Certified Landing Weight
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FlightSafety

International

LEARJET 31A PILOT TRAINING MANUAL

NOTE

Perform Hard or Overweight Landing Inspection
(Chapter 5, Learjet 31/31A Maintenance Manual) if
Maximum Certified Landing Weight is exceeded.

¢ Maximum Landing Weight for the runway and ambient conditions as
determined fromthe ACTUAL LANDING DISTANCE and FACTORED
LANDING DISTANCE (if applicable) chartsin Section V of the AFM.

¢ Maximum Landing Weight (Approach Climb or Brake Energy Lim-
ited), for altitude and temperature as determined from the applicable
figure entitled Landing Weight Limitsin Section V of the AFM.

CENTER-OF-GRAVITY

The airplane center of gravity, as loaded for flight, must be maintained within
the Center-of-Gravity Envelope defined in FiguresLIM-1, LIM-2 or LIM-3 as
applicable.

AIRSPEED/MACH LIMITS

NOTE

All Airspeed/Mach Limits are expressed in terms of
indicated values unless otherwise stated. | nstrument
error is assumed to be zero.

MAXIMUM OPERATING SPEED Vjo/Myo

Vmo/Myo may not be deliberately exceeded in any regime of flight (climb, cruise,
or c?escent) unless a higher speed is authorized for flight test or pilot training.

VMO ceeeeeeeemmmm ettt 325KIAS
MMo'UptO 43,000 L=<, 0.81 M|
43,000 t0 46,000 FEEL ....uvveeiiiiiiiiiae e ee e 0.81t00.80 M,
46,000 t0 47,000 FEEL ...vvvveeiiiiiiiiee e 0.80t0 0.79 M,
*47,000 feet and abOVE...........uvvviieiiiieie e 0.79 M,
*With both the Mach Trim inoperative
and Autopilot disengaged............ccoooviiiiiiiiiiiieci e 0.78 M,
*With any missing Boundary Layer Energizers .................... 0.77 M,
NOTE

The My o limits expressed above are based upon
compressibility effects. Refer to Recovery From In-
advertent Overspeed procedure in “ Emergency Pro-
cedures” chapter.

Refer to Figure LIM-4.
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MAX RAMP WEIGHT
MAX TAKEOFF WEIGHT ==

14.32%MAC
' FS376.55

13.63%MAC :

FS 376.00

FS 368.29 —— MAX ZERO FUEL WEIGHT

5 10 15 20 25 30
CENTER OF GRAVITY—%MAC

35

INCLUDING 12,000 POUNDS (5,443 KG) AND TAPERS THROUGH FS 376.00 (13.63%
MAC) AT 15,500 POUNDS (7,031 KG) TO FS 376.55 (14.32%MAC) AT 15,750 POUNDS
(7,144 KG).

AFT FLIGHT LIMIT—FS 381.11 (20.0%MAC) FOR ALL WEIGHTS UP TO AND INCLUD-
ING 9,000 POUNDS (4,082 KG), AND TAPERS TO FS 388.95 (29.8%MAC) AT 12,500
POUNDS (5,670 KG), AND REMAINS AT FS 388.95 (29.8%MAC) UP TO AND INCLUDING
15,750 POUNDS (7,144 KG).

LIM-4

Figure LIM-1. Center-of-Gravity Envelope—Standard
15,500 Ib (7,031 kg) Takeoff Weight
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17 - -
MAX RAMP WEIGHT
MAX TAKEOFF WEIGHT ==t = = =i= = = = & = = = =
16 ........... . ............ . ........... 48 & BEREEED ............ .........................
17.07%MAC
: : : FS 378.76
15 : : 16.38%MAC :
FS 378.21

%) : : : :
o : 4 : :
Z 14 [ERTIEPRIPRYY 4 [ERPRPEPPRTRS e SELRPPIIPY SRR EPREEY ETRTEPRPEPD
) : : : : :
Ie) 4.0%MAC : : :
o FS 368.29 m—te MAX ZERO FUEL WEIGHT
o . H N .
o
Q ................................
T
|_
I
)
:

11}-eee]- B EERTIRIE AR s Lo 20.80MAC
: : : : ; FS 388.95

10]........ ............ ............ ........

5 10 15 20 25 30 35
CENTER OF GRAVITY—%MAC

FORWARD FLIGHT LIMIT—FS 368.29 (4.0%MAC) FOR ALL WEIGHTS UP TO AND
INCLUDING 12,000 POUNDS (5,443 KG) AND TAPERS THROUGH FS 378.21 (16.38%
MAC) AT 16,500 POUNDS (7,484 KG) TO FS 378.76 (17.07%MAC) AT 16,750 POUNDS
(7,598 KG).

AFT FLIGHT LIMIT—FS 381.11 (20.0%MAC) FOR ALL WEIGHTS UP TO AND INCLUD-
ING 9,000 POUNDS (4,082 KG), AND TAPERS TO FS 388.95 (29.8%MAC) AT 12,500
POUNDS (5,670 KG), AND REMAINS AT FS 388.95 (29.8%MAC) UP TO AND INCLUDING
16,750 POUNDS (7,144 KG).

Figure LIM-2. Center-of-Gravity Envelope—Optional
16,500 Ib (7,484 kg) Takeoff Weight
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MAX RAMP WEIGHT=
17} MAX TAKEOFF WEIGHT - e -

o s e

... Ll 1831% MAC e b
: FS379.75

17.76% MAC:
FS379.31 :

WEIGHT—1,000 POUNDS

5 10 15 20 25 30 35
CENTER OF GRAVITY—% MAC

FORWARD FLIGHT LIMIT—FS 368.29 (4.0% MAC) FOR ALL WEIGHTS UP TO AND
INCLUDING 12,000 POUNDS (5,443 KG) AND TAPERS THROUGH FS 379.31 (17.76%
MAC) AT 17,000 POUNDS (7,711 KG) TO FS 379.75 (18.31% MAC) AT 17,200 POUNDS
(7,802 KG).

AFT FLIGHT LIMIT—FS 381.11 (20.0% MAC) FOR ALL WEIGHTS UP TO AND INCLUD-
ING 9,000 POUNDS (4,082 KG), AND TAPERS TO FS 388.95 (29.8% MAC) AT 12,500
POUNDS (5,670 KG), AND REMAINS AT FS 388.95 (29.8% MAC) UP TO AND INCLUDING
17,200 POUNDS (7,802 KG).

Figure LIM-3. Center-of-Gravity Envelope—Optional
17,000 Ib (7,711 kg) Takeoff Weight
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MANEUVERING SPEED Vp

V 5 isthehighest speed that full aileron and rudder control can be applied with-
out overstressing the aircraft, or the speed at which the aircraft will stall with
aload factor of 3.0 g’'s at maximum gross weight, whichever is less. There-
fore, maneuversinvolving full control travel should be confined to speeds bel ow
thisvalue.

Refer to Figure LIM-4. for V.

MAXIMUM LANDING GEAR OPERATING SPEED V| o

V| o isthe maximum speed at which the landing gear can be safely extended
or retracted.

VL Qrreeeeeeeeeee e, 200KIAS

MAXIMUM LANDING GEAR EXTENDED SPEED V| g

V| g isthe maximum speed at which the aircraft can be safely flown with the
landing gear extended.

VL E eremeemeeee e e, 260 KIAS

MAXIMUM FLAP EXTENDED SPEED Vgg

Vg is the maximum speed permissible with the wing flaps in a prescribed
extended position:

o FlaPS 8 i 250 KIAS
o FlaPS 20° i 200 KIAS
o FlaPS40° oo 150 KIAS

MINIMUM CONTROL SPEED AIR Vpca

Vmca isafunction of altitude and temperature. During flight tests, the air-
craft was controllable down to stall speed. The speed shown isthecritical min-
imum control speed which occurs at the maximum thrust point (Sea Level,
68°F [20°C]). Section V Performance Charts of the AFM account for the ap-
propriate values.
Vmca for thefollowing flap positions are:

o PS8 93 KIAS

O FIAPS 20° oo 87 KIAS

LIM-8 FOR TRAINING PURPOSES ONLY
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MINIMUM CONTROL SPEED GROUND Vpcq

Vg isafunction of altitude and temperature. The speed shown is a maxi-
mum, which occurs at the maximum thrust point (SeaLevel, 68°F [20°C]). Sec-
tion V Performance Charts of the AFM account for the appropriate values.

Vmce (Rudder Boost System Off) ... 109 KIAS

Vmce (Rudder Boost System On) .........ooovvveeiiiiiiceiiiieceine, 100 KIAS

CRITICAL ENGINE FAILURE SPEED V;
Refer to applicablefigureentitled TAKEOFF SPEEDSin Section V of the AFM.

ROTATION SPEED Vg
Refer to applicablefigureentitled TAKEOFF SPEEDS in Section V of the AFM.

TAKEOFF SAFETY SPEED V,
Refer to applicablefigureentitled TAKEOFF SPEEDS in Section V of the AFM.

OPERATIONAL LIMITS/REQUIREMENTS

TAKEOFF

Maximum Pressure Altitude.............oovvviiiiiiiiiiiiiiiiiiiiiiiieiiieeee, 10,000 ft
Ambient TEMpPerature ..........cccoocveienieeeiieeiiinnnneene. Refer to Figure LIM-4
Tai lwind COMPONENT ......coeiiiiiiiii e 10 kts

Runway Conditions

Takeoff islimited to paved runways.

Runway water/slush accumulation ...........c.ccceeereecnenene. 3/4 inch (19 mm)
1= I @0 1 o] o1V =Y ON1
ENQINE SYNC. it OFF
T e All axes set for takeoff
Fuel Load.........cooviviiiiiiiiice e, Wings balanced within 200 Ib

1Both fuel computers must be ON and operative except for ferry flight as permitted by applicable
regulations.
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The following must be checked and operational :
e Trim Systems
¢ Standby Attitude Gyro
« Both ADC Systems
e Stall Warning System

* Rudder Boost?
» 3 Symbol Generators3
e Both EADIsand EHSIs

¢ Both AHS Systems

ENROUTE
Maximum Pressure Altitude
e With spoilersoperative...........ccovevieviiiiieiiiieeeccee e, 51,000 ft
e With spoilersinoperative .........cccoooeeviiieiiiiieeiiiie e, 41,000 ft
Ambient TeEMpPerature ..........cccoeeeeeeiiieevivineeriiiieennns Refer to Figure LIM-4

On Aircraft 31-035 through 31-190, Cooling System...... OFF above FL 350
Fuel Load..........ccoooeiiiiiiiiiii e, Wings balanced within 500 Ib

1Both fuel computers must be ON and operative except for ferry flight as permitted by applicable
regulations.

2Required only if systemisto be used.

3Ai rplane may dispatch with two symbol generators provided separate symbol generators are se-
lected for pilot’s and copilot’s displays.
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LANDING

Maximum Pressure Altitude..........ccoovviiiiii e, 10,000 ft
Ambient TEMperature ..........cccoccveiiiieeeiiiiiiinneeeenn. Refer to Figure LIM-4
Tai lwind COMPONENT .....coeiiiiiiiiii e 10 kts

Runway Conditions

Landingislimited to paved runways.

Runway water/slush accumulation.......................... 3/4inch (19 mm)
Pressurization .........ocooceeeiiniieciii e Cabin not pressurized
ENQINE SYNC.. it OFF
Fuel Load.........coiviieiiiiiiiiiieeceeeei Wings balanced within 200 Ib

FLIGHT LOAD ACCELERATION LIMITS

These accel eration values limit the bank anglein alevel coordinated turn to
70° (flaps up) and 60° (flaps down). In addition, pullups and pushovers must
be limited to these val ues:

¢ FlaPS UP .o +3.0t0-1.0g

¢ FlapSDOWN .oiiiiiiiiiiie e +2.0t00.0g

DEMONSTRATED CROSSWIND

Refer to Meteorological Definitionsin Section V of the AFM Performance.

MANEUVERS
No aerobatic maneuvers, including spins, are approved.

Intentional stalls are prohibited above 18,000 feet with flaps and/or landing
gear extended.

SEAT BELTS AND SHOULDER HARNESSES
Seat belts and shoulder harnesses must be worn during takeoff and landing.

LIM-12 FOR TRAINING PURPOSES ONLY
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SYSTEM LIMITS

AIR DATA SYSTEM

Both air data systems must be operative and the onside system selected (ADC
1for pilot’sside and ADC 2 for copilot’s side) for takeoff.

All flags on airspeed/Machmeters and altitude/vertical speed indicators must
be retracted for takeoff.

To assure proper air datasystem operation the BEFORE STARTING ENGINES
air data system check must be accomplished in accordance with “Normal Pro-
cedures” chapter.

Reduced Vertical Separation Minimums (RVSM) (Aircraft 31-213, 31-
222 & Subsequent and prior aircraft modified by SB 31-34-11) — Thisair-
craft has been shown to meet the airworthiness requirementsfor operationin

Reduced Vertical Separation Minimum (RVSM) airspace between 29,000
and 41,000 feet inclusive. This does not constitute an operational approval.

ATTITUDE HEADING REFERENCE SYSTEM

Theonside attitude heading system must selected (i.e., AHS 1 for pilot'sside
and AHS 2 for copilot’s side) for takeoff.

AUTOPILOT/FLIGHT DIRECTOR

The Bendix/King KFC 3100 Pilot’s Guide (No. 006-08486-0000) must beim-
mediately available to the flight crew.

Theautopilot/flight director system isapproved for category | LS approaches.

When using autopilot, the pilot or copilot must bein their respective seat with
their seat belt fastened.

Autopilot pitch and roll axes must not be used for takeoff and landing.

The minimum altitude for use of autopilot is:
o Approach Configuration..........ccceceereeeeireneeesneeeeneseene 200 ft AGL
e Enroute Configuration..........ccceoereeeveneenencsenee e 1,000 ft AGL

CABIN PRESSURIZATION

Do not takeoff or land with the cabin pressurized.

Maximum Differential Pressure ............ccoooveiiieieiiiiiciiiieeeieeeees 10.0 psi
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ELECTRONIC FLIGHT INSTRUMENT SYSTEM (EFIS)

The Bendix/King EFS 50 Electronic Flight Instrumentation System Pilot’s
Guide (No. 006-08485-0000) must be immediately available to the flight
crew. The pilot’s guide must be of arevision level compatible with the level
of software installed.

Airplane performance and operation must not be predicated on the use of the
multifunction display as the source of the required performance and opera-
tional data.

Whenever a symbol generator (SG) or EFIS control panel is removed and re-
placed, the reversionary modes must be verified prior to flight.

Both EADIs, both EHISs and the standby attitude gyro must be operational
for takeoff.

A minimum of two symbol generators must be operational for takeoff. The
pilot’sand copilot’sdisplays must be sourced by separate symbol generators.

On the copilot’s side, the reversionary EADI down mode may only be used
in conjunction with the composite (CMPST) mode.

ENGINE SYNCHRONIZER
Engine sync must be OFF for takeoff, landing, and single-engine operation.

EXTERNAL POWER

The maximum amperage from an external power source must be limited to
1,000 amps.

COOLING SYSTEM
Do not switch the cooling system ON or OFF during takeoff or landing.

On all aircraft 31-035 through 31-190, the cooling system must be OFF
above FL 350.

GENERATOR LIMITS
Generator output islimited as follows:

e 325 amps maximum for any altitude and turbine speed (N,) except as
noted below.

e 400 ampsfor:
e SL-25,000 ft for turbine speed (N,) of 80%. or above
« 25,000 ft—41,000 ft for turbine speed (N,) of 86% or above
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e 41,000 ft—51,000 ft for turbine speed (N,) of 93% or above

NOTE

For single generator operation on the ground, the
generator output is limited to approximately 220
ampsto protect the 275-amp current limiters. If more
electrical load is applied, the current will be drawn
from the aircraft batteries and will not be shown on
the DC AMPS display. If this occurs, DC voltage
will bereduced. A DC voltage of 26 voltsor lessin-
dicates a heavy drain on the aircraft batteries.

HYDRAULIC SYSTEM

Do not exceed auxiliary hydraulic pump duty cycle of 3 minutes ON, then 20
minutes OFF.

Only hydraulic fluid conforming to MIL-H-5606 is approved.

NOSEWHEEL STEERING
Aircraft 31-035 thru 21-054 not incorporating SB 31-32-2

Maximum Ground SPeed ..........ccoeeviiiiieiiiiie e 45 kts

Maximum Ground Speed with any two of thefollowingthree ANTI-SKID lights
illuminated:

Left and right inboard and right outboard ... 10 kts

OXYGEN SYSTEM

The following aircraft certification requirements are in addition to the re-
quirements of applicable operating rules. The most restrictive requirements
(certification or operating) must be observed.

Above FL 250, crew masks must be in the quick-donning position which al-
lows donning within 5 seconds.

On aircraft with inflatable crew masks, hats and “ earmuff” type headsets must
be removed prior to donning crew oxygen masks.

NOTE

Headsets and eyeglasses worn by crewmembers may
interfere with quick-donning capabilities.

Crew and passenger oxygen masks are not approved for use above 40,000 feet
cabin altitude.
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WARNING I

e Passenger masks are intended for use during an
emergency descent to an altitude not requiring
supplement oxygen.

e Passenger maskswill not provide sufficient oxy-
gen for prolonged operation above 34,000 feet
cabin altitude. Prolonged operation above 25,000
feet cabin altitude with passengerson board isnot
recommended.

RUDDER BOOST SYSTEM

If rudder boost isto be used, the Before Starting Engines rudder boost check
must be accomplished in accordance with “Normal Procedures” chapter.

SINGLE-POINT REFUEL SYSTEM (IF INSTALLED)
Use of single-point refuel systemislimited to aircraft equipped with fuel heaters.

SPOILERS

Do not extend spoilers with flaps extended while airborne.

If the spoilersareinoperativein flight, the maximum operating altitudeislim-
ited to 41,000 feet.

STALL WARNING SYSTEM

To assure proper stall warning system operation, the Before Starting Engines
stall warning system operation checksin “Normal Procedures” chapter must
be completed on each flight.

The angle-of -attack indicators may be used as areference, but do not replace
the airspeed indicators as primary instruments.

THRUST REVERSERS (IF INSTALLED)

When thrust reversers are installed, refer to the applicable Thrust Reverser
Supplement for limitations, normal procedures, emergency procedures, ab-
normal procedures, and performance data.

TIRES
Main Tire Limiting Speed (Ground Speed) .......ccccooeeeviiiiiiiinennnnn. 182 kts
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TRIM SYSTEMS

To assure proper trim systems operation, the Before Starting Enginestrim sys-
temschecksin“Normal Procedures” chapter must be successfully completed
before each flight.

The complete Trim Systems Operational check in“Normal Procedures” chap-
ter shall be successfully completed a minimum of once every 10 hours of air-

plane flight operation.
WARNING I

Failure to conduct a pitch trim preflight check prior
to each flight increases the probability of an unde-
tected system failure. An additional singlefailurein
the trim system could result in atrim runaway.

VHF COMM/VHF NAV

Theuseof VHF COMM frequency 119.00 MHz is prohibited whenever aVHF
NAV frequency of 116.00 MHz isin use.

NOTE

If the above combination of frequencies is used,
keying the COMM causes the NAV to flag.

WINDSHIELD ALCOHOL ANTI-ICE

Methyl alcohol (Methanol) per Federal Specification 0-M-232, Grade A,
isrequired.

The alcohol reservoir shall be refilled after each use.
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POWERPLANT LIMITS

ENGINE TYPE

The Learjet 31 aircraft are equipped with Garrett model TFE731-2-3B tur-
bofan engine, part number 3073610-3 (with fuel heaters) or 3073610-1 (with-
out fuel heaters)

ENGINE SPEED
The engine speed limits are listed in Table LIM-1.

Table LIM-1. ENGINE SPEED LIMITS

CONDITION LIMIT
OVERSPEED! 105% N or N2
TRANSIENT?
5 SECONDS 103-105% N1 or N2
1 MINUTE 100-103% N1 or N2
TAKEOFF3 Refer to Takeoff Thrust (N1)
charts in Section V, AFM
MAXIMUM Refer to Maximum Continuous
CONTINUOUSS Thrust (N1) tables in Section V, AFM.

i

. If engine overspeed limit is exceeded, contact nearest Garrett Field Service
Propulsion Engine representative prior to engine removal for overspeed inspection.

. If limit is exceeded, reduce thrust to within limits and make necessary fuel control
adjustment prior to next flight.

. Thrust settings above performance chart values may exceed engine rated thrust.

N

w

ENGINE OPERATING TEMPERATURES
Refer to Figure LIM-6.

AIRSTART ENVELOPE

Refer to Figure 4-1 RELIGHT ENVELOPE in Section IV of the AFM for
airstart envelope.
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INTERSTAGE TURBINE TEMPERATURE (ITT) — °C

880
870 870°C
660 860°C A\
850
840
832°C
830 ¥
1
1
820 ]
1
810 | s60°c:  START .
860°C:  TAKEOFF—5 MIN .
870°C:  TAKEOFF TRANSIENT—10 SEC .
800 F832°C:  MAXIMUM CONTINUOUS Y -
795°C:  RECOMMENDED CONTINUOUS l - J95:C
790 I I
0 5 10 5 30 co

<==T|ME—SECONDS == | s TIME—MINUTES eeiis-

START
¢ IF START ITT LIMIT IS EXCEEDED, ABORT START AND REFER TO
ENGINE SERVICE MANUAL FOR CORRECTIVE ACTION.

TAKEOFF

* |F TAKEOFF LIMIT IS EXCEEDED, REDUCE THRUST SETTING TO WITHIN
LIMITS AND RECORD BOTH TEMPERATURE AND DURATION IN EXCESS
OF LIMIT IN ENGINE LOG. AN ITT OVERSHOOT RESULTING FROM
APPLICATION OF TAKEOFF THRUST NOT EXCEEDING TAKEOFF
TRANSIENT LIMIT IS ALLOWABLE AND DOES NOT REQUIRE AN ENGINE
LOG ENTRY.

* |IF TAKEOFF TRANSIENT LIMIT IS EXCEEDED, REDUCE THRUST SETTING
TO WITHIN LIMITS AND MAKE ELECTRONIC COMPUTER N; ADJUST-
MENT BEFORE NEXT FLIGHT. OBSERVE TAKEOFF ITT LIMIT.

* IF ATAKEOFF ITT OF 870°C OR MORE IS ATTAINED FOR MORE THAN 10
SECONDS OR 930°C IS ATTAINED OR EXCEEDED, REFER TO ENGINE
SERVICE MANUAL FOR CORRECTIVE ACTION.

MAXIMUM CONTINUOUS
*  MAXIMUM CONTINUOUS LIMIT IS 832°C. HOWEVER, FOR GREATEST
ENGINE LIFE, IT IS RECOMMENDED THAT, UNDER NORMAL CONDITIONS,
ENGINE THRUST BE REDUCED TO AN ITT OF 795°C OR LESS AFTER
30 MINUTES OF MAXIMUM CONTINUOUS OPERATION.

Figure LIM-6. Turbine Temperature Limits
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OIL LIMITS

OIL TEMPERATURE LIMITS

Sea Level 10 30,000 fEEL.........uuuurriiriiiiiiiiiiiiiiirirr 127°C
ADBOVE 30,000 FEEL ...cooeeiiiiiiiiiiiei 140°C
Transient (2 MinUteS Maximum) ........cooevvvieeriiineeeii e e e eeaane 149°C
OIL PRESSURE LIMITS

MIENTMUM e e 25 psi
TAIE RABNGE. ... e e 2510 46 psi
Normal Operating Range ..........cooveuiiiiiiiiiiiiii e 38 to 46 psi
Maximum Transient (3 minutes Maximum) ...........ccccoeeveviieeeiinnnenen. 55 psi

APPROVED OILS

Oils conforming to Garrett specification EMS 53110, Type || are approved.
Refer to Addendum I1—Oil Servicing for alisting of approved oils.
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FUEL LIMITS

FUEL LOAD/BALANCE
Do not takeoff or land with wing fuel unbalance greater than 200 pounds.

During flight, wing fuel balance must be maintained within 500 pounds.

UNUSABLE FUEL

The fuel remaining in the fuel tanks when the fuel quantity indicator reads
zeroisnot usablein flight.

FUEL TEMPERATURE

If using JP-5, JP-8, JET A, JET A-1 or equivalent fuels, do not takeoff with
fuel temperatures below —29°C (—20°F).

NOTE

Prolonged operation at ambient temperatures bel ow
the freezing point of the fuel used may resultinare-
duction in usable fuel because of fuel freezing if
proper fuel management procedures are not used.
Refer to Fuel Management procedures in “Normal
Procedures” chapter.

DIGITAL ELECTRONIC ENGINE
CONTROL (DEEC) SPECIFIC GRAVITY

WARNING I

Engine surge may occur if the recommended spe-
cificgravity adjustment isnot adhered to for thetype
of fuel being used. If surge is encountered, refer to
the Engine Maintenance Manual.

CAUTION

A decreasein the specific gravity setting on the fuel
computer, without a change in fuel specific gravity,
results in higher turbine temperatures in start, ac-
celeration, and deceleration.
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Thedigital electronic engine control must be adjusted to the recommended spe-
cific gravity setting in the engine log book for the type of fuel being used. If no
entry is made in the engine log book, the following settings must be observed:

e Jet A, Jet A-1, IP-5and JP-8.......ouuvriiriiiiiiiiiiiiiiii 5

APPROVED FUELS
The mixing of fuel typesis allowed.

Jet-A, Jet-Al, JP-5 and JP-8 fuels conforming to Garrett SpecificationsEMS
53111, EMS 53112, and EM S 53116 are approved. Refer to Addendum |—
Fuel Servicing for alisting of approved fuels.

AVIATION GASOLINE
The use of aviation gasoline is not approved.

ANTI-ICING ADDITIVE

On aircraft equipped with fuel heaters, anti-icing additive is not arequire-
ment. However, for microbial protection, it isrecommended that fuel containing
either an approved biocide additive or an anti-icing additive conforming to
MIL-1-27686 be used at least once a week for aircraft in regular use and
whenever afueled aircraft will be out of service for aweek or more.

On aircraft not equipped with fuel heaters, anti-icing additive conforming
to MIL-1-27686 or MIL-1-85470 isrequired. The additive concentration, by
volume, shall be as follows:

ADDITIVE CONCENTRATION BY VOLUME
TYPE MINIMUM MAXIMUM
MIL-1-27686 0.06% 0.15%
MIL-1-85470 0.10% 0.15%
NOTE

Anti-icing conforming to MIL-1-85470 does not in-
hibit microbial growth. For microbial protection, it
is recommended that fuel containing either an ap-
proved biocide additive or an anti-icing additive con-
formingto MIL-1-27686 be used at | east once aweek
for aircraft inregular use and whenever afueled air-
craft will be out of service for aweek or more.

Refer to Addendum |—Fuel Servicing for additional information and the
proper anti-icing additive blending procedure.
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CAUTION

On aircraft not equipped with fuel heaters, lack of
anti-icing additive may cause fuel filter icing and
subsequent engine flameout.

BIOCIDE ADDITIVE

Biobor JF isapproved for use as a biocide additive when premixed in the fuel
supply facility. Additive concentration isnot to exceed 270 ppm. Refer to Ad-
dendum I—Fuel Servicing for additional information.
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I N STRU M E NT BENDIX/KING O
MARKINGS » "y,

IAS s,
PILOT AND COPILOT k ®
AIRSPEED/MACH
INDICATORS

Barber Pole
Pick-Upat ... VMmo/Mmo

o
\\\“\

H
8
ﬂuu

'l

S
S

STANDBY AIRSPEED/MACH
INDICATOR

RedLine..........ccccooeienn. 325KIAS
Barber Pole ........................ 0.78 M

CABIN ALTIMETER/
DIFFERENTIAL PRESSURE

Green Arc .....ccoevevvvnnennn. 0t0 9.4 psi
Yellow Arc ..., 9.4t0 9.7 psi
Red Line........cccoeee. 9.7 t0 10.0 psi

OIL PRESSURE

Red Line (MIN).....ccccovvievninnns 25 psi OIL
75 PRESS 75
Yellow Arc .....ooovvvvvnennnn. 2510 38 psi
Green ArC...ccccevveeeeeennnnn. 381046 psi
Yellow Arc .....ccoeevvvnnnnee. 46 to 55 psi
Red Line
(3MinutesMAX) ..oooevvviinnnnnn. 55 psi
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TURBINE SPEED (N2)
TURBINE

0,

Green ArC..ocvivieninninnnnns 48 to 100% \11 01 Om /
Yellow ArC wovvveveve, 100 to 103% SPEED

(One minute limit)
RedLine......ccooevvvviiiiiiineeiinnnns 103%
TURBINE TEMPERATURE
(ITT)
Green ArC...ccevveniinannnn. 230to0 832°C
Yellow Arc....c..ceeeveennn. 832 t0 860°C
RedLine .....coooovvivviiiiiiinennns 860°C

(Refer to Figure LIM-5.)

FAN SPEED (N 1)
Green ArC...cceevveeiniennenss 24 to 100%

Yellow Arc .....cceevnenee. 100 to 103%
(One-minute limit)

RedLine......ccoocvviiiiiiiineiinnnns 103%

OIL TEMPERATURE
Green Segment............... 30to 127°C

Yellow Segment .......... 127 to 140°C
RedLine ........ccocceiiininninnnn. 140°C

NOTE

Do not exceed 127°C below
30,000 feet.
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PITCH TRIM
Takeoff Range.............. 5.75t08.75°

ELECTRIC POWER

MONITOR

AC Voltage

Normal Range ........ 100 to 130 volts

Amber Range............ 90 to 109 volts
and 131 to 134 volts

Red Range................ Below 90 volts
and Above 135 volts

DC Voltage

Normal Range.......... 22t0 29.5volts

Amber Range .......... 18t0 21.9 volts
and 29.6 to 31.5 volts

Red Range................ Below 18 volts
and Above 31.5 volts

DC Amperes

Normal Range ............ 0to 325 amps

Amber Range.......... 326 to 400 amps

Red Range.............. Above 400 amps

LEARJET 31A PILOT TRAINING MANUAL
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OXYGEN PRESSURE
Green Segment .... 1,550 to 1,850 psi

Yellow Segment ............ 0 to 300 psi
RedLine .....cccovvvvveniininnns 2,000 psi

HYDRAULIC PRESSURE
Yellow Segment .......... 0to 1,000 psi

Green Segment .... 1,000 to 1,750 psi
RedLine .....cccoovvvviiinnnnnn, 1,750 psi

EMERGENCY AIR
Yellow Segment .......... 0to 1,800 psi

Green Segment .... 1,800 to 3,000 psi
RedLine .....cccoovvvvniinnnnnns 3,000 psi

NOTE

If air bottle is serviced near
the high end of yellow segment
(slightly above 1,800 psi),
pressure may drop during
flight asthe system cools; sat-
isfactory gear extension and
braking can still be expected.
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MANEUVERS AND PROCEDURES

INTRODUCTION

The general pilot information in this chapter isintended to supplement and
expand upon information in other sources. Itisnotintended to supercede any
official publication. If thereisany conflict between the information in this
chapter and that in any official publication, theinformationinthe official pub-
lication takes precedence.

GENERAL

General pilot information includes Standard Operating Procedures and the
maneuversnormally encountered during L earjet training and operations. The
following abbreviations are used in this chapter.

ABBREVIATIONS

AFM Airplane Flight Manual MEA Minimum Enroute Alti-
AGL Above Ground Level tude _
ATA Airport Traffic Area Mmo {\i/loar?;]' Maximum Opera-

(Class D Airspace effec-

tive 9/16/93) M SL Mean Sea Level
ATC Air Traffic Control N1 Fan Speed
CDI Course Deviation PF Pilot Flying

Indlcator- _ PIC Pilot in Command
VA ﬁgc;g“ai“{‘gﬁa“"“’ PNF Pilot Not Flying

SOP Standard Operating Pro-
DH Decision Height cedure
FAF Final Approach Fix VDP Visual Descent Point
FL Flight Level VEE Velocity Flaps Extended
HAA Height Above Airport VMo Velocity Maximum Op-
: erational

HAT Height Above Touch-

down V1 Critical Engine Failure
IAF Initial Approach Fix Speed.
KIAS Knots, Indicated Air- VR Rotation Speed

speed VREF Reference Speed
MAP Missed Approach Point Vo Takeoff Safety Speed
MDA Minimum Descent Alti-

tude
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STANDARD OPERATING PROCEDURES

GENERAL

Standard Operating Procedures (SOPs) are used to supplement the informa-
tion in the AFM and Federal Air Regulations. Adherence to SOPs enhances
individual and crew situational awareness and performance. SOPs may in-
clude assignment of responsibilities, briefing guides and proceduresto befol-
lowed during specific segments of flight. The SOPs in this section are not
intended to be mandatory or to supercede any individual company SOPs.
They are simply provided as examples of good operating practices.

RESPONSIBILITIES

PIC—The Pilotin Command is designated by the company for flightsrequiring
more than one pilot. Responsible for conduct and safety of the flight. Des-
ignates pilot flying and pilot not flying duties.

PF—The Pilot Flying controls the airplane with respect to heading, altitude
and airspeed and accomplishes other tasks as directed by the PIC.

PNF—The Pilot Not Flying maintains ATC communications, obtains clear-
ances, accomplishes checklists, makes altitude call outs and other tasks as
directed by the PIC.

All crewvmembers are responsiblefor providing advice and council to the PIC.
The PIC may choose to accept or reject such advice. That isaprerogative of
the PIC. But neither the PIC’sacceptance nor rejection of advicerelieves other
crewmembers of the responsibility of providing it.

CHECKLIST PROCEDURES

Normally, the PFinitiatesall checklists. However, if the PNF thinks acheck-
list should be accomplished, and the PF has not called for it, the PNF should
prompt the PF. For example, “Ready for the Approach checklist, Captain?’

FlightSafety International recommends the use of the checklist challenge
and response concept. Using Normal Procedures checklists, the PNF chal-
lenges the PF and the PF responds. Using Abnormal or Emergency Proce-
dures checklists, the PNF challenges the PF and, as amemory aid, also gives
the checklist item response. The PF then responds.

The PF may elect to have the PNF accomplish some Abnormal or Emergency
Procedure checklists on the PF’'s command. In this case, the PNF gives the
checklist item and response. The PF replies with the response and the PNF
accomplishes the action.

When achecklist has been completed the PNF reportsthe checklist iscomplete
and that he/sheis standing by with the next checklist. For example, “Approach
checklist complete. Standing by with the Before Landing checklist.”

If an emergency occurs on takeoff after V1 speed and the takeoff is contin-

ued, no checklist should be initiated before the airplane reaches a safe alti-
tude above the ground; at least 400 feet.

MAP-2 FOR TRAINING PURPOSES ONLY



FlightSafety

International

LEARJET 31A PILOT TRAINING MANUAL

BRIEFING GUIDES

General

While the Learjet AFM does not specifically require before takeoff and ap-
proach briefings, such briefings are appropriate under some circumstances.
The briefing guides presented below should be used when flying with unfa-
miliar crewmembers or any other time the PIC believes they are necessary.

It should be noted that many of theseitems can, and should, be briefed well be-
foreenginestart. Many of them can be discussed before arriving at the airplane.

Pretakeoff Briefing
The pretakeoff briefing should address the following items:
« Type of takeoff: rolling or standing, flap setting, etc
¢ Review takeoff datato include power setting and speeds

« Proceduresto be used in the event of an emergency before or after V1
speed including emergency return procedures

« Headingsand altitudesto be flown during the departureincluding re-
strictions, if any

« Radio, navigational systems and flight director settings
« Anti-icing requirements, if applicable

e Specific PNF duties and callouts. (See “Takeoff Procedures,” later
in this section, for additional information.)

« A request for “Any questions?” directed to all cockpit crewmembers

Approach Briefing

The approach briefing should be completed before starting descent and ad-
dressthe following items. The PF normally transfers airplane control to the
PNF during the briefing.

« Approach to be used and backup approach, if available

e Special procedures to be used during the approach, such as circling
approach procedures, interception of aradial from an arc, VDP, etc.

e Altitudes of IAF, FAF, stepdowns, sector and obstacles

¢« Minimums (DH, MDA), (HAT, HAA), radio altimeter setting
* Missed approach point and procedures, timing to MAP/VDP
¢ Radio (COM/NAV) setup desired

FOR TRAINING PURPOSES ONLY MAP-3



FlightSafety

International

LEARJET 31A PILOT TRAINING MANUAL

« Anti-icing requirements

¢ Specific PNF duties and callouts. (See“Approach Procedures,” |ater
in this section, for additional information.)

e Theprocedure for transitioning to visual flight
* A request for “Any questions?” directed to all cockpit crewmembers

At the completion of the Approach briefing, the PF announces “Approach brief-
ing complete,” and reassumes control of the airplane if control has been
transferred to the PNF.

TAKEOFF PROCEDURES

When cleared for takeoff the PNF reports “ Bef ore Takeoff checklist complete,
cleared for takeoff.” The PF advances power toward the takeoff power set-
ting, the PNF taps PF’'s hand and makes the final power setting.

At initial airspeed indication, the PNF cross-checks airspeed indicators and
reports “Airspeed alive.” PF releases nosewheel steering (airplanes without
digital nosewheel steering only).

At V1 speed, the PNF calls“Vee One.” The PF releases the thrust levers and
puts both hands on the control column.

At VR, the PNF calls “Rotate.” The PF rotates airplane to a 9° noseup pitch
attitude.

With positiverate of climb, the PF calls*“ Positiverate, gear up.” The PNF po-
sitions gear switch to up and calls “ Gear selected up.” The PNF monitorsthe
gear whileit isretracting and reports “ Gear up,” when retraction is complete.

Before Ve (V2 plus 20 knots minimum), the PF calls, “Flaps up, After Take-
off checklist.” The PNF positions the flap handle to up and calls “Flaps se-
lected up.” The PNF monitorsthe flapswhilethey are retracting and reports
“Flaps up,” when retraction is complete. PNF accomplishesthe After Take-
off checklist.

CLIMB AND CRUISE PROCEDURES

The PNF announces all assigned altitudes and setsthem in the altitude al erter.
The PNF also calls out 1,000 feet above, or below, all assigned altitudes and
altitude restrictions. These calls normally are made by stating the existing
altitude and the assigned altitude or restriction. For example, “Through
9,000 feet, cleared to 8,000,” or “ Throughflight level 460for 470.” The PNF
also announces other significant altitudes, such as, “ Through 18,000 feet, al -
timeter 29.92,” or, “Flight level 410, going on oxygen.”

The PF periodically announces his intentions and targets throughout the
flight, such as“Accelerating to 250 knots,” “ Turning right to 260 degrees and
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descending to 3,000 feet,” “We'll hold this heading until intercepting the 090
degree radial and then turn right to the station.”

Any changein cockpit function is announced by the pil ot making the change
and acknowledged by the other pilot. For example, the PNF announces,
“VOR number two set to Springfield and identified.” PF acknowledges,
“VOR two on Springfield.” PF announces, “Autopilot engaged and coupled
in climb and heading modes.” PNF acknowledges, “ Roger.”

Transfer of airplane control is announced by the pilot initiating the change
and acknowledged by the pilot assuming control. Specific target values are
provided to the pilot assuming control. For example, the PF announces,
“Take the airplane for a minute. We're climbing at 250 knots to 7,000 on a
vector to the 045 radial.” PNF acknowledges, “I’ve got the airplane, climb-
ing at 250 to 7,000 on this heading until intercepting the 045 radial .”

APPROACH PLANNING

Approach planning and briefing should be accomplished during cruise. Re-
view hazardousterrain, MEASs, and minimum sector altitudes. Complete and
review performance data to include V rgg speed, landing distance, approach
climb speed and power setting.

The PF directs the PNF to obtain destination weather or obtains it himself.
If the PNF obtains the weather, the PF normally assumes ATC communica-
tions while the PNF is obtaining weather. In either case, after checking
weather, the pilot who did so briefsthe other pil ot on the destination weather,
the expected approach, and any other significant information.

If aVDP hasnot been published, a“timeto seetherunway” may be computed
asfollows. Takethe MDA, divided by 10, and subtract that, in seconds, from
thetimefromthe FAF tothe MAP. For example, assumethe MDA is 400 feet
and thetime from the FAF to the MAPis 1 minute and 45 seconds. Four hun-
dred, divided by 10 equals 40. Subtracting that from 1:45 equals 1:05 from
the FAF to seetherunway. If therunway isnotin sight at the end of that time,
either a faster than normal rate of descent isrequired, or the airplane lands
beyond the normal touchdown zone.

Normally ATC determines when a descent may be started. However, de-
scents may sometimes be started at the PF’s discretion. To determine how
far out to start descent for an approach, use 3 times the altitude to be lost, di-
vided by 1,000. For example, to lose 40,000 feet, 3 times 40,000 equals
120,000, divided by 1,000 equals 120 miles out to start descent.

The Descent checklist should be started before, or early in, the descent to per-
mit proper windshield heat and pressurization system operation.

Descent below flight level 180 will not be started before obtaining alocal area
altimeter setting.

DESCENT PROCEDURES
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The same procedures used during climb and cruise are used during descent.
The PNF accomplishes the Descent checklist, as directed by the PF, and
makes altitude callouts to include the transition level and 10,000 feet.

APPROACH PROCEDURES

The PF initiates the Approach checklist when descending out of 18,000 feet
or when within 50 miles of the destination airport. The checklist is accom-
plished so as to not interfere with the visual lookout for other traffic.

Configuration changes during the approach are accomplished using the same
crew coordination techniques used after takeoff. The PF calls for a configu-
ration change. The PNF acknowledges, selects the switch position, monitors
and reports when gear and flaps are in the selected positions.

The Approach checklist is completed and the airplane slowedktg V¥ 30
knots (minimum) before reaching the IAF.

Over the IAF, for other than a straight-in approach, the PF turns outbound,

call for flaps 8°, slows the airplane tq¥r+ 25 knots (minimum) and begins

a descent, if necessary. The PNF starts timing, announces the time to be
flown and the outbound course, or heading, and altitude if an altitude change
is required.

If a procedure turnis to be made, any accepted procedure turn maneuver may
be used. At the expiration of the time from the IAF, the PNF announces that
time is up, the direction of turn, and the next heading. For example, “Time’s
up, left turn now to 045 degrees.” Wings-level outbound in the procedure turn,
the PNF starts timing, announces the time to be flown and the next heading
and altitude. At the expiration of the procedure turn outbound time, the PNF
announces the time is up, the direction of turn, the next heading and altitude,
if an altitude change is required. For example, “Time’s up, right turn now to
225° and cleared down to 3,000.”

Approaching the final approach course, the PNF monitors the CDI or bear-
ing pointer and reports “CDI alive,” or “Within 5° of the inbound course.”

Established on final approach, the PF will call for flaps 20° and slow the air-
plane to \ker+20 (minimum) and begin a descent, if necessary. After the flaps
have been set to 20° and within 3-5 miles of the final approach fix, the PF
will call “Gear Down Before Landing Checklist”. The PNF extends the land-
ing gear, completes the Before Landing Checklist up to flaps down and
reports, before Landing Checklist complete except full flaps.

Over the FAF, on a two-engine, straight-in approach, the PF calls for flaps 40°,
slows the airplane to per (minimum) and begins a descent. For a circling
approach, the flaps remain at 20° until the aircraft is continuously in a posi-
tion from which a descent to a normal landing on the intended runway can be
made at a normal rate of descent using normal maneuvers. If single-engine,
the flaps remain at 20° until landing. The PNF begins timing, if necessary,ex-
tends the flaps and completes the Before Landing checklist. The PNF also
confirms that the COM/NAV radios are set properly, checks the flight
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instruments, airspeed bugs, altitude alerter, radio altimeter setting and MDA
or DH. The PNF then reports, “Before Landing checklist complete, no flags,
cleared to descend to feet.”

After passing the FAF, the PNF begins looking for visual references outside
the airplane. However, he/she also monitors the instruments and calls out
significant deviations such as 1 dot, or more, deflection on the CDI or
glideslope and airspeed variations greater than —0 to +10 knots frgp V

If the PF does not respond to the callout, the PNF repeats it. If the PF does
not respond to the second callout, the PNF assumes the PF has been inca-
pacitated and announces that he/she (the PNF) is taking control of the airplane.

The PNF calls out the time to the VDP/MAP and 1,000, 500 and 100 feet above
MDA or DH. The PNF also reports visual contact with the ground such as,
“Visual contact, no runway yet,” “Approach lights in sight at 11 o’clock,” or
“Runway in sight straight ahead.”

Approaching minimums, or the missed approach point, the PF begins cross-
checking outside the airplane for visual references. When satisfied that visual
references are adequate for landing, the PF announces, “I’'m going visual,”
or “Going outside.” At this point, the PNF directs his attention primarily inside
the airplane, while cross-checking outside, and calls airspeed, descent rate
and altitude. The purpose is to provide the PF, verbally, the same information
he/she would have if still on instruments.

Airspeed should be called as plus or minyg), descent rate as up or down
and altitude above the ground. For example, “Plus 5, down 500, 100 feet,”
indicates the airspeed isR¢rplus 5 knots, the airplane is descending at 500
feet per minute and is 100 feet above the ground.

GO-AROUND/BALKED LANDING

If a go-around/balked landing is necessary, the PF will call “Going around”,
set power to Take-off thrust and simultaneously establish a 9° nose-up pitch
altitude. Selecting the flight director to Go-around mode will disengage the
auto-pilot and set the pitch bars to 9°. Spoilers will be checked retracted and
flaps setto 20°. The PNF will confirm spoilers and flaps set and will call out
the direction of turn if one is required, along with the missed approach heading
and altitude. The PNF notifies ATC of the missed approach.

MANEUVERS

GENERAL

This section contains a description of most of the maneuvers that are likely
to be encountered during Learjet training and operational flying. While there
is always more than one way to fly an airplane, these procedures have been
developed over many years of Learjet operations. They have proven to be safe,
efficient and readily manageable. These procedures are consistent with the
AFM. However, if a conflict should develop between these procedures and
those in theAFM, theAFM procedures should be used.
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PERFORMANCE STANDARDS

The performance standards in Table MAP-1 should be maintained during all
Learjet flight operations.

Table MAP-1. PERFORMANCE STANDARDS

Steep Turns
Bank angle: 45°, £5°
Altitude: £100 feet
Airspeed: +10 KIAS
Heading: +10°
Approach to Stall

Initiate recovery at stick shaker onset
Recover with minimum altitude loss

Holding
Altitude: +100 feet
Airspeed: =10 knots
Instrument Approaches

Initial: Altitude: +100 feet
Airspeed: 10 knots
Final: Airspeed: -0, +5 knots

Localizer: +one dot
Glide Slope: *one dot
Bearing Pointer: +5°
MDA: Altitude: -0, +50 feet
Circling Approaches
Bank Angle: 30° maximum
Altitude: -0, +100 feet
Airspeed: -0, +5 knots
Missed Approach
DH: Altitude: —0 before initiation of the missed approach

MDA: Altitude: —0, unless runway environment had beeh
in sight before the missed approach

Landings
Traffic Pattern: Airspeed: 10 knots
Altitude: =100 feet
Final Approach: Airspeed: -0, +5 knots
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MINIMUM MANEUVERING SPEEDS

Minimum maneuvering speeds are expressed in terms of VRrer speed which
is 1.3 timesthe stalling speed in the landing configuration.

For maneuvering with up to 30° of bank, the following minimum speeds
should be used:

Spoilersdeployed. . ........ ... . . i VREer + 40 knots
Flapsup ... VRer + 30 knots
Flaps 8°. . .o VREer + 25 knots
Flaps 20°. . ..o VREer + 20 knots
Flaps40°. . .. VRer + 10 knots

For maneuvering with up to 15° of bank, on final approach for landing, for
exampl e, the following minimum speeds should be used:

Spoilersdeployed. .. ........ ... VRee + 30 knots
Flapsup . ... VRer + 20 knots
Flaps 8°. . o VRer + 15 knots
Flaps 20°. . ..o VRer + 10 knots
Flaps 400 . VREE

POWER SETTINGS

Actual power settings vary depending upon the temperature, pressure altitude,
and airplane grossweight. Thefollowing target settings are approximate, but
may be used to provide a starting point to determine the actual power setting.

Below 10,000 MSL, 60% N1 to maintain 200 KIAS, 70 to 75% N1 to main-
tain 250 KIAS.

Between 10,000 MSL and FL 250, 75 to 80% N1 to maintain 250 KIAS.
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TAKEOFF

Either 8 or 20° of flaps may be used for takeoff. The normal, standing take-
off (Figure MAP-1) must be used to achieve the performance specified in the
AFM. If therunway availableis at least 10 percent longer than the planned
takeoff distance, arolling takeoff (Figure MAP-2) may be used. The proce-
dures are the same except for a standing takeoff, power is set before brake
release. For arolling takeoff, the brakes are released before the power is set.
During arolling takeoff, takeoff power must be set before the runway remaining
equal s the takeoff distance.

Normally, before Vg (V2 plus 20 knots minimum) the flaps are retracted and
the After Takeoff checklist is accomplished. However, if traffic conditions
warrant, the After Takeoff checklist may be delayed until theairplaneisclear
of local traffic.

Approaching 200 knots the PF should adjust power and pitch attitude if nec-
essary, to maintain 200 knots or lesswithin the ATA (Class D Airspace). For
passenger comfort and ease of airplane control, it is recommended that the
pitch attitude not exceed 20° noseup.

The maximum continuous climb power setting isavariable depending on tem-
perature and pressure altitude. The “Maximum Continuous Thrust (N1)”
chart, in the Performance Data section of the checklist, and AFM thrust set-
ting procedures should be used.
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CLEAR OF ATA/CLASS D AIRSPACE

PF SETS, OR CALLS FOR, MAXIMUM
CONTINUOUS CLIMB POWER AND
ACCELERATES AIRPLANE TO 250 KIAS

APPROACHING 200 KNOTS

BEFORE TAKEOFF

PF HOLDS BRAKES AND
[ADVANCES POWER
PNF SETS TAKEOFF POWER

PF REDUCES THRUST TO REMAIN BELOW
200 KIAS IN AIRPORT TRAFFIC AREA (ATA)
CLASS D AIRSPACE

—

PNF CALLS "AIRSPEED"
PF RELEASES NOSEWHEEL
STEERING *

~
INITIAL AIRSPEED INDICATIONP™] PNF RETRACTS LANDING

POSITIVE RATE OF CLIMB

PF CALLS "GEAR UP"

GEAR

\ TO 80 KIAS

PNF MONITORS AND

ADJUSTS TAKEOFF POWER

Vi

LEVERS

PNF CALLS "VEE ONE"
PF RELEASES THRUST

BEFORE TAKING RUNWAY

4 f

Z

BEFORE VFE
V2 PLUS 20 KNOTS MINIMUM
PF CALLS "FLAPS UP, AFTER

TAKEOFF CHECKLIST"
PNF ACCOMPLISHES AFTER
TAKEOFF CHECKLIST

VR

PNF CALLS "ROTATE"
PF ROTATES AIRPLANE TO
9° NOSE-UP PITCH ATTITUDE

CHECKLISTS COMPLETE
THROUGH BEFORE TAKEOFF
CHECKLIST

* AIRPLANES WITHOUT DIGITAL
NOSEWHEEL STEERING ONLY

Figure MAP-1. Standing Takeoff
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CLEAR OF ATA/CLASS D AIRSPACE
PF SETS, OR CALLS FOR, MAXIMUM
CONTINUOUS CLIMB POWER AND
ACCELERATES AIRPLANE TO 250 KIAS

APPROACHING 200 KNOTS
PF REDUCES THRUST TO REMAIN BELOW

ON RUNWAY CENTERLINE 200 KIAS IN AIRPORT TRAFFIC AREA (ATA)
PF ADVANCES POWER CLASS D AIRSPACE
PNF SETS TAKEOFF POWER
BEFORE RUNWAY REMAINING
EQUALS TAKEOFF DISTANCE POSITIVE RATE OF CLIMB
—_— ~ PF CALLS "GEAR UP"
| INITIAL AIRSPEED INDICATION}™| PNF RETRACTS LANDING
PNF CALLS "AIRSPEED" GEAR
PF RELEASES NOSEWHEEL
STEERING *
TO 80 KIAS
PNF MONITORS AND
ADJUSTS TAKEOFF POWER
BEFORE VFE
Vi (V2 PLUS 20 KNOTS MINIMUM)
PNF CALLS "VEE ONE" ﬂ PF CALLS "FLAPS UP, AFTER
PF RELEASES THRUST TAKEOFF CHECKLIST"
LEVERS 4 ﬂ PNF ACCOMPLISHES AFTER
TAKEOFF CHECKLIST

VR
&/ PNF CALLS "ROTATE"
PF ROTATES AIRPLANE TO

9° NOSE-UP PITCH
ATTITUDE

* AIRPLANES WITHOUT DIGITAL
NOSEWHEEL STEERING ONLY

BEFORE TAKING RUNWAY
CHECKLISTS COMPLETE
THROUGH BEFORE TAKEOFF
CHECKLIST

Figure MAP-2. Rolling Takeoff
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ENGINE FAILURE BELOW V1 SPEED

If an enginefailsbelow V1 speed (Figure M AP-3), the takeoff must be aborted.
The PF simultaneously reduces power to idle, applies maximum braking and
deploysthe spoilers. The drag chute or thrust reversers (if installed) are de-
ployed if necessary.

Takeoffs may be aborted for malfunctions other than enginefailure, however,
the same procedures should normally be used.

ENGINE FAILURE ABOVE V3 SPEED

If an enginefailsabove V1 speed (Figure MAP-4), the takeoff isnormally con-
tinued. The PF maintains directional control with ailerons and rudder and
keepsthe nosewheel on the runway until reaching rotate speed. After liftoff,
theinitial climb is made at V5 speed with takeoff flaps until the airplane is
clear of obstacles or, if there are no obstacles, to 1,500 feet AGL. The PF
then accelerates the airplane to V2 plus 20 knots (minimum) and directs the
PNF to retract the flaps. The PF then accelerates the airplane to single-en-
gine climb speed (normally 200 knots) and climbs to the assigned altitude.

At a safe altitude above the ground, (normally, no lower than 400 feet) the
memory items for the Engine Failure/Fire Shutdown in Flight checklists are
completed. The rest of the Engine Failure/Fire Shutdown in Flight check-
lists, and the After Takeoff checklist, are normally completed at, or above,
1,500 feet AGL. The crew then electsto obtain clearance to return to the de-
parture airport for landing or proceeds to an alternate airport.

STEEP TURNS

Steep turns (Figure MAP-5) are used to build confidence in the airplane and
improve instrument cross-check. They may be accomplished at any altitude
above 5,000 feet AGL. Thehigher the altitude, the more difficult the maneuver
isto perform correctly. Steep turns are accomplished without flight director
steering commands since the flight director does not command 45° of bank.

Power must be increased approximately 2% N1 to maintain airspeed during
steep turns. The airplane should be kept in trim and the bank angle should
be held constant. If altitude corrections are necessary, they should be made
in pitch only. Itisnot necessary to shallow the bank to climb during a steep
turnin alearjet.

Steep turns of at least 180°, preferably 360°, should be practiced in each
direction.
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_/\—’ ABORT TAKEOFF \f_
THRUST LEVERS — IDLE

WHEEL BRAKES — APPLY

INITIAL T/O ROLL SPOILERS — EXTEND
STANDING OR ROLLING DRAG CHUTE/THRUST REVERSERS
TAKEOFF PROCEDURES (IF INSTALLED) — DEPLOY IF

NECESSARY

INITIAL AIRSPEED INDICATION
PNF CALLS "AIRSPEED"

PF RELEASES NOSEWHEEL
STEERING*

TO 80 KIAS
PNF MONITORS AND
ADJUSTS TAKEOFF

POWER

ENGINE FAILURE

BEFORE TAKING RUNWAY
CHECKLISTS COMPLETE
THROUGH BEFORE TAKEOFF
CHECKLIST

* AIRPLANES WITHOUT DIGITAL
NOSEWHEEL STEERING

Figure MAP-3. Engine Failure Below V3 Speed
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INITIAL T/O ROLL

STANDING OR ROLLING
TAKEOFF PROCEDURES

—

INITIAL AIRSPEED INDICATION}™

STEERING *

PNF CALLS "AIRSPEED"
PF RELEASES NOSEWHEEL

GEAR

AT SAFE ALTITUDE

ENGINE FAILURE/FIRE
SHUTDOWN CHECKLIST

INITIAL CLIMB
V2 SPEED
TAKEOFF FLAPS

POSITIVE RATE OF CLIMB
PF CALLS "GEAR UP"
PNF RETRACTS LANDING

TO 80 KIAS

PNF MONITORS AND
ADJUSTS TAKEOFF POWER

Vi

PNF CALLS "VEE ONE"
PF RELEASES THRUST
LEVERS

.

2l

PNF CALLS "ROTATE"

PF ROTATES AIRPLANE TO
9° NOSE-UP PITCH
ATTITUDE

ENGINE FAILURE

CLEAR OF OBSTACLES

PF ACCELERATES
AIRPLANE TO

V2 PLUS 20 KNOTS
(MINIMUM)

AND CALLS "FLAPS UP"
PNF RETRACTS FLAPS

* AIRPLANES WITHOUT DIGITAL

BEFORE TAKING RUNWAY

CHECKLISTS COMPLETE
THROUGH BEFORE TAKEOFF
CHECKLIST

NOSEWHEEL STEERING ONLY

Figure MAP-4. Engine Failure Above V1 Speed
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ENTRY

| ROLL INTO 45° OF BANK

INCREASE POWER TO MAINTAIN AIRSPEED
TRIM NOSE-UP AS REQUIRED

EXIT

LEAD ROLL-OUT HEADING BY 15°
REDUCE POWER TO MAINTAIN AIRSPEED
TRIM NOSE-DOWN AS REQUIRED

BEFORE ENTRY

GEAR AND FLAPS UP
AIRSPEED 250 KIAS

FLIGHT DIRECTOR
Q STEERING BARS STOWED

Figure MAP-5. Steep Turns
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SLOW FLIGHT

Slow flight is used to develop the pilot’'s sense of feel for the airplane’s low
speed handling characteristics and improve the pilot’s coordination and in-
strument cross-check. Slow flight is accomplished in the clean, takeoff and
landing configurations (FiguresMAP-6, MAP-7 and MAP-8), andisnormally
accomplished between 10,000 and 15,000 feet MSL. Slow flight should not
be accomplished below 5,000 AGL. To stay above 5,000 AGL, high terrain
may require that slow flight be accomplished above 15,000 MSL.

Slow flight may be practi ced while maintaining aconstant altitude and head-
ing or while maintaining a constant altitude and making turnsto presel ected
headings. Slow flight may also be practiced while making constant rate
climbsand descentsto presel ected altitudes. Slow flight practice may beter-
minated by arecovery to normal cruise or an approach to stall.

ENTRY DURING SLOW FLIGHT
GEAR AND FLAPS UP MAINTAIN ALTITUDE
AIRSPEED VREF PLUS 10 KNOTS AND HEADING
ALTITUDE 10,000 TO

15,000 FEET

OPTIONAL
15° BANK TURNS TO
PRESELECTED HEADINGS
CONSTANT RATE CLIMBS AND
DESCENTS

Figure MAP-6. Slow Flight—Clean Configuration
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ENTRY. DURING SLOW FLIGHT
GEAR UP OR DOWN MAINTAIN ALTITUDE
FLAPS 8 OR 20° AND HEADING
AIRSPEED VREF

WITH FLAPS 8°; VREF WITH
FLAPS 20°

ALTITUDE 10,000 TO

15,000 FEET

OPTIONAL
15° BANK TURNS TO
PRESELECTED HEADINGS
CONSTANT RATE CLIMBS AND
DESCENTS

Figure MAP-7. Slow Flight—Takeoff Configuration

ENTRY DURING SLOW FLIGHT
GEAR DOWN MAINTAIN ALTITUDE
FLAPS 40° AND HEADING
AIRSPEED VREF MINUS 10 KNOTS

ALTITUDE 10,000 TO
15,000 FEET

OPTIONAL
15° BANK TURNS TO
PRESELECTED HEADINGS
CONSTANT RATE CLIMBS AND
DESCENTS

Figure MAP-8. Slow Flight—Landing Configuration
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APPROACH TO STALL

Approaches to stalls are accomplished in the clean, takeoff, and landing
configurations (Figures MAP-9. MAP-10, and MAP-11), and are normally
accomplished between 10,000 and 15,000 feet MSL. Approaches to stalls
should not be accomplished below 5,000 AGL. Approaches to stalls may be
made from level or turning flight with 15 to 30° of bank. Approaches to stalls
may also be combined with slow flight practice. All recoveries are made with
power and minimum loss of altitude.

Approach to stall recovery is initiated at the first indication of an impending
stall. This indication is provided by the stick shaker and stall warning
annunciator lights which activate as the angle of attack indicator needle
moves into the yellow band.

Power should be advanced to maximum and the existing pitch attitude main-
tained. However, the angle-of-attack indicator should be monitored and the
pitch attitude reduced, if necessary, to keep the needle at the line between the
green and yellow bands.

To set maximum power in minimum time, the PF should move the thlust

levers smoothly forward to the stop and then the PNF should monitor and adjust
the power setting if necessary. Approaches to stall from the landing

configuration are normally terminated by a simulated missed approach,

(Figure MAP-11).

BEFORE ENTRY SHAKER ONSET
GEAR AND FLAPS UP SIMULTANEOUSLY: APPLY MAXIMUM POWER
AIRSPEED 200 TO 250 KNOTS AND MAINTAIN, OR ROLL, WINGS LEVEL I
ALTITUDE 10,000 TO 15,000 MAINTAIN PITCH ATTITUDE OR ADJUST,
IF NECESSARY, TO MAINTAIN ANGLE OF

ATTACK INDICATOR AT "GREEN/YELLOW"
LINE

ENTRY. RECOVERY
REDUCE POWER TO ESTABLISH ADJUST PITCH ATTITUDE TO
A ONE-KNOT-PER-SECOND RATE MAINTAIN ALTITUDE

OF DECELERATION REDUCE POWER TO MAINTAIN
ROLL INTO 30° BANK (OPTIONAL) VRer PLUS 30 KNOTS MINIMUM

INCREASE PITCH ATTITUDE TO
MAINTAIN ALTITUDE

TRIM NOSE-UP UNTIL VREF THEN
STOP TRIMMING

Figure MAP-9. Approach to Stall—Clean Configuration
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SHAKER ONSET
SIMULTANEOUSLY: APPLY MAXIMUM POWER
AND MAINTAIN, OR ROLL, WINGS LEVEL
MAINTAIN PITCH ATTITUDE OR ADJUST,

IF NECESSARY, TO MAINTAIN ANGLE OF
ATTACK INDICATOR AT "GREEN/YELLOW"
LINE

ENTRY

OF DECELERATION

INCREASE PITCH ATTITUDE TO
MAINTAIN ALTITUDE

STOP TRIMMING

REDUCE POWER TO ESTABLISH
A ONE-KNOT-PER-SECOND RATE

ROLL INTO 30° BANK (OPTIONAL)

TRIM NOSE-UP UNTIL Vggr THEN

RECOVERY

ADJUST PITCH ATTITUDE TO
MAINTAIN ALTITUDE

Vger PLUS 20 TO 25 KNOTS
MINIMUM

REDUCE POWER TO MAINTAIN

Figure MAP-10. Approach to Stall—Takeoff Configuration

BEFORE ENTRY.

GEAR DOWN

FLAPS 40°

AIRSPEED Vger PLUS 10 KNOTS
MINIMUM

ALTITUDE 10,000 TO

15,000 FEET

SHAKER ONSET

VREF PLUS 20 KNOTS

SIMULTANEOUSLY: APPLY MAXIMUM POWER
AND MAINTAIN, OR ROLL, WINGS LEVEL
MAINTAIN PITCH ATTITUDE OR ADJUST,

IF NECESSARY, TO MAINTAIN ANGLE OF
ATTACK INDICATOR AT "GREEN/YELLOW"
LINE

FLAPS UP
ACCELERATE TO CLIMB SPEED

ENTRY

[ VREE |

POSITIVE RATE OF CLIMB.

OF DECELERATION

MAINTAIN ALTITUDE

STOP TRIMMING

REDUCE POWER TO ESTABLISH
A ONE-KNOT-PER-SECOND RATE

ROLL INTO 30° BANK (OPTIONAL)
INCREASE PITCH ATTITUDE TO

TRIM NOSE-UP UNTIL VREF THEN

FLAPS 20° GEAR UP
CLIMB TO/MAINTAIN ASSIGNED ALTITUDE

Figure MAP-11. Approach to Stall—Landing Configuration
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EMERGENCY DESCENT

Emergency descents are accomplished in accordanceAwithprocedures

as shown in Figure MAP-12. The PF should accomplish the checklist mem-
ory items and allow the airplane to pitch down to a 10 to 15° nosedown pitch
attitude. This pitch attitude is maintained until the airplane accelerates to
Mwmo/Vmo. Then the pitch attitude is adjusted to maintaigd/Vmo.

After the emergency descent has been established, the crew should determine
the desired level-off altitude.

CREW OXYGEN MASKS ON
POWER IDLE

AUTOPILOT DISENGAGED
SPOILERS EXTENDED
ESTABLISH APPROXIMATELY
10 TO 15° NOSE-DOWN
PITCH ATTITUDE

DESCENT
MAINTAIN PITCH ATTITUDE
UNTIL REACHING MMO/VMO
ADJUST PITCH ATTITUDE TO
MAINTAIN MMO/VMO

LEVEL OFF
SPOILERS RETRACTE
POWER AS REQUIREIL

Figure MAP-12. Emergency Descent
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VISUAL TRAFFIC PATTERN, TWO ENGINES

A two-engine visual traffic pattern is shown in Figure MAP-13. The airspeeds
indicated on the diagram are minimums. Traffic pattern altitude for jet air-
planes is normally 1,500 feet AGL. During gusty wind conditions, 1/2 the
gust velocity should be added tg¥ron final approach. If a crosswind exists,
final approach should be flown with a drift correction angle (crab) to main-
tain alignment with the runway center line. Approaching touchdown, rudder
should be applied to align the airplane with the runway centerline and the
upwind wing lowered with aileron to prevent drift.

ENTRY LEG
GEAR AND FLAPS UP
AIRSPEED VREF PLUS 30 KNOTS
APPROACH CHECKLIST COMPLETE

FINAL APPROACH
FLAPS 40°
AIRSPEED VREF MINIMUM

DOWNWIND LEG

FLAPS 8°
AIRSPEED VREF PLUS 25 KNOTS

MIDFIELD DOWNWIND
FLAPS 20°
GEAR DOWN
AIRSPEED VREF PLUS 20 KNOTS
BEFORE LANDING CHECKLIST
COMPLETE TO FLAPS 40°

Figure MAP-13. Visual Traffic Pattern—Two Engines
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VISUAL TRAFFIC PATTERN, SINGLE-ENGINE

A single-engine visual traffic pattern (Figure MAP-14) is flown exactly the
same as a two-engine pattern except for the flap setting on final approach.
For a single-engine landing, final approach is flown with flaps 20° @tV

plus 10 knots until landing. Additionally, the PF may elect to have the NF
remove some, or all, of the rudder trim on final approach.

ENTRY LEG
GEAR AND FLAPS UP
AIRSPEED VREF PLUS 30 KNOTS
APPROACH CHECKLIST COMPLETE
FINAL APPROACH
FLAPS 20°

AIRSPEED VREF PLUS
10 KNOTS MINIMUM

DOWNWIND LEG

FLAPS 8°
AIRSPEED VREF PLUS 25 KNOTS

MIDFIELD DOWNWIND
FLAPS 20°
GEAR DOWN
AIRSPEED VREF PLUS 20 KNOTS
BEFORE LANDING CHECKLIST
COMPLETE TO FLAPS 40°

Figure MAP-14. Visual Traffic Pattern—Single Engine
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FLAPS UP LANDING

The corrected landing distance for a flaps up landing (Figure MAP-15) is de-
termined by multiplying the normal landing distance by 1.6. Consideration
should be given to reducing the airplane’s weight, if possible, to lower the
landing speed and reduce landing distance, if the available runway length is
marginal.

To avoid excessive floating during the landing flare, the PF should establish
the landing attitude as power is reduced to idle, maintain the attitude and allow
the airplane to touch down. The use of the drag chute, or thrust reversers, (if
installed) is recommended during a flaps up landing.

ENTRY LEG
GEAR AND FLAPS UP
AIRSPEED VREF PLUS 30 KNOTS
APPROACH CHECKLIST COMPLETE

FINAL APPROACH

AIRSPEED VREF PLUS

20 KNOTS MINIMUM

YAW DAMPER DISENGAGED
BEFORE TOUCHDOWN

MIDFIELD DOWNWIND
GEAR DOWN
BEFORE LANDING CHECKLIST
MAINTAIN VREF PLUS 30 KNOTS

Figure MAP-15. Flaps Up Landing
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PRECISION INSTRUMENT APPROACH

A typical, precision instrument approach is shown in Figure MAP-16. All
accepted instrument flying procedures and techniques should be used while
making instrument approaches in the Learjet.

Two-engine, precision approaches should be flown with a stabilized airspeed and
configuration from the final approach fix (FAF) inbound. Single-engine, preci-
sion approaches should be flown with flaps 20° agMplus 10 knots from the

FAF inbound. I

ON COURSE INBOUND
FLAPS 20°
GEAR DOWN
AIRSPEED VREF PLUS 20 KNOTS
BEFORE LANDING CHECKLIST
COMPLETE TO FLAPS 40°
APPROACHING INITIAL APPROACH FIX (IAF)
GEAR AND FLAPS UP AF OGUTBOUND ¥
AIRSPEED VREF PLUS 30 KNOTS FLAPS B
APPROACH CHECKLIST COMPLETE AIRSPEED VREF PLUS 25 KNOTS
DESCEND IF REQUIRED

)

FINAL APPROACH FIX **
FLAPS 40°
AIRSPEED VREF MINIMUM

* FOR A STRAIGHT-IN APPROACH, COMPLETE APPROACH AND
BEFORE LANDING CHECKLISTS TO FLAPS 40°
BEFORE REACHING THE FINAL APPROACH FIX.

** FOR SINGLE-ENGINE APPROACH, MAINTAIN FLAPS 20°
AND VREF PLUS 10 KNOTS.

Figure MAP-16. Precision Instrument Approach
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NONPRECISION INSTRUMENT APPROACH

A typical, nonprecision instrument approach is shown in Figure MAP-17. All
accepted instrument flying procedures and techniques should be used while
making instrument approaches in the Learjet.

Two-engine, nonprecision approaches should be flown with a stabilized
airspeed and configuration from the final approach fix (FAF) inbound. Sin-
gle-engine, nonprecision approaches should be flown with flaps 20%it V

I plus 10 knots from the FAF inbound.

ON COURSE INBOUND
FLAPS 20°
GEAR DOWN
AIRSPEED VREF PLUS 20 KNOTS
BEFORE LANDING CHECKLIST

COMPLETE TO FLAPS 40°

APPROACHING INITIAL APPROACH FIX (IAF)

GEAR AND FLAPS UP JAF OUTBOUND *
AIRSPEED VREF PLUS 30 KNOTS FLAPS 8
APPROACH CHECKLIST COMPLETE AIRSPEED VREF PLUS 25 KNOTS

DESCEND IF REQUIRED

FINAL APPROACH FIX *¥

FLAPS 40°
AIRSPEED VREF MINIMUM

* FOR A STRAIGHT-IN APPROACH, COMPLETE APPROACH AND
BEFORE LANDING CHECKLISTS TO FLAPS 40°
BEFORE REACHING THE FINAL APPROACH FIX.

**% FOR SINGLE-ENGINE APPROACH, MAINTAIN FLAPS 20°
AND VREF PLUS 10 KNOTS.

Figure MAP-17. Nonprecision Instrument Approach
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CIRCLING INSTRUMENT APPROACH

Any instrument approach that requires a heading change of 30° or more to
line up with the landing runway is a circling approach. An identifiable part
of the airport must be distinctly visible to the pilot during the circling approach,
unless the inability to see an identifiable part of the airport results only from
a normal bank of the airplane. The circling MDA and weather minima to be
used are those for the runway to which the approach is flown.

The Learjet is an approach category C airplane. However, category D mini-
mums should be used if the airplane will be maneuvered at speeds over 141
knots (the minimum for category D airplanes) during the circling approach.

There are two types of circling approaches. The first type of circling approach
positions the airplane within 90°, or less, of the runway heading on a base
leg for landing. With two engines, this type of approach is normally flown
with the gear down and 40° of flaps agdrplus 10 knots from the FAF in-
bound. When landing is assured, airspeed may be reducegstonvinimum.

The second type of circling approach (Figure MAP-18) requires a heading
change of more than 90° to line up with the landing runway. With two engines,
this type of approach is normally flown with the gear down and 20° of flaps
at VReeplus 20 knots from the FAF inbound. On final approach, flaps should
be extended to 40° and airspeed reducedggpminimum.

All single-engine circling approaches should be flown with 20° of flaps at
VRer+ 20 knots from the FAF inbound. When landing is assured, the airsjjeed
can be reduced topEF+ 10 knots.

GO-AROUND/BALKED LANDING

The Learjet go-around/balked landing procedure, shown in Figure MAP-19,
should be used for all missed approaches. Generally, if a missed approach is
started at, or above, MDA or DH, it is considered a go-around. If a missed
approach is started below MDA or DH, it is considered a rejected, or balked,
landing. During training, rejected, or balked, landings will normally be
initiated over the runway threshold at an altitude of approximately 50 feet.

In either case, use of the flight director go-around mode is recommended to
provide a target 9° nose-high pitch attitude. After the airplane is clear of
obstacles and the flaps have been retracted, the pitch attitude and power may
be adjusted to maintain the desired airspeed.

If the go-around/balked landing is made from an instrument approach, the
published missed approach procedure should be accomplished unless otherwise
instructed. If the go-around/balked landing is made during a circling approach,
the initial turn to the missed approach heading must be made toward the
landing runway. The turn may then be continued until the airplane is established
on the missed approach heading.
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APPROACHING INITIAL APPROACH FIX (IAF)
GEAR AND FLAPS UP

AIRSPEED VREF PLUS 30 KNOTS
APPROACH CHECKLIST COMPLETE

* FOR A STRAIGHT-IN APPROACH, COMPLETE APPROACH AND

BEFORE LANDING CHECKLISTS TO FLAPS 40°
BEFORE REACHING THE FINAL APPROACH FIX.
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ON COURSE INBOUND

FLAPS 20°

GEAR DOWN

AIRSPEED VREF PLUS 20 KNOTS
BEFORE LANDING CHECKLIST
COMPLETE TO FLAPS 40°

IAF OUTBOUND*

FLAPS 8°

AIRSPEED VREF PLUS 25 KNOTS

DESCEND IF REQUIRED

LANDING ASSURED

FLAPS 40°

AIRSPEED VREF MINIMUM

FINAL APPROACH
FLAPS 20°
AIRSPEED VREF PLUS
10 KNOTS MINIMUM

Figure MAP-18. Circling Instrument Approach
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GO AROUND
SIMULTANEOUSLY: CLEAR OF OBSTACLES
DISENGAGE AUTOPILOT* ACCELERATE TO VREF PLUS 20 KNOTS
ESTABLISH 9° NOSE-UP FLAPS UP

PITCH ATTITUDE

SET TAKEOFF POWER OR AS REQUIRED
CHECK SPOILERS RETRACTED

FLAPS 20°

POSITIVE RATE OF CLIMB
GEAR UP
ACCELERATE TO APPROACH CLIMB SPEED
(APPROXIMATELY VREF PLUS 7 KNOTS)

EIE e

* SELECTING FLIGHT DIRECTOR GO AROUND MODE
WILL DISENGAGE THE AUTOPILOT AND PROVIDE
A 9 DEGREE NOSE-UP PITCH COMMAND.

Figure MAP-19. Go-Around/Balked Landing
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SINGLE-ENGINE DRIFT DOWN

The single-engine drift down procedure shown in Figure MAP- 20 is used to
cover the greatest possibl e distance while descending to single-engine cruise
altitude after an engine failure at high altitude.

Asthe note on the chart explains, the speed schedul e depicted also approxi-
mates the best single-engine, rate-of- climb speed below the single- engine
service ceiling. This speed schedule may then also be used to climb to sin-
gle- engine cruise altitude after an engine failure at low altitude.

ENGINE FAILURE
SET MAXIMUM CONTINUOUS POWER
MAINTAIN ALTITUDE UNTIL AIRSPEED
REACHES .70 MACH

DESCEND AT .70 MACH UNTIL
AIRSPEED REACHES 170 KNOTS

DESCEND AT 170 KNOTS UNTIL
AIRSPEED REACHES .45 MACH

49,000 FEET
DESCEND AT .45 MACH UNTIL

AIRSPEED REACHES 200 KNOTS

DESCEND AT 200 KNOTS TO
SINGLE-ENGINE CRUISE ALTITUDE

29,000 FEET

21,000 FEET

NOTE:
THIS SPEED SCHEDULE REPRESENTS THE MINIMUM SINK-
RATE SPEED ABOVE THE SINGLE-ENGINE SERVICE CEILING
AND APPROXIMATES THE BEST RATE-OF-CLIMB SPEED BELOW
THE SINGLE-ENGINE SERVICE CEILING.

Figure MAP-20. Single-Engine Drift Down
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WEIGHT AND BALANCE

INTRODUCTION

The airplane weight and load arrangement, asloaded for flight, must bewithin
limits of the applicable center-of-gravity envelope (FiguresWB-1, WB-2 and
WB-3). Itisthepilot'sresponsibility to ensurethat theairplaneisloaded prop-
erly to ensure acceptable stability, control, performance, and structural loads.

Weight and balance data are supplied in the Weight and Balance Data sec-
tion of the AFM by the manufacturer when the airplane is delivered. The
Weight and Balance Data section al so contains charts and tables necessary

for CG computations.
CAUTION

To prevent aircraft damage caused by tip back, some
aircraft may require that atail stand be used or have
ballast placed in the cockpit during ground handling
or in gusty wind conditions. Thisisparticularly im-
portant if theaircraft isfully fueled with no other pay-
load. A placard on the nose strut explains this
requirement.

It is the responsibility of the aircraft owner and pilot to ensure that the air-
craft isloaded properly. The basic empty weight and center of gravity noted
are for the aircraft as delivered from the factory. In the event the aircraft is
altered, refer to the Aircraft Records.

Ownersare advised to contact the aircraft manufacturer when any changeismade
totheaircraft which would appreciably affect thelocation of useful load items.

Refer to dimensional data shown in Figure WB-4.
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LY TECECRTTRTS . ............ . ........ ............. ........... . .........................
14.32%MAC
8 : p ! FS376.55
Z 14l FEPT 3..13.63%MAC.......... O S
) : ' FS376.00 : :
Ie) 4.0%MAC : . :
o FS 368.29 —— MAX ZERO FUEL WEIGHT
O . . . .
= : :
=] 13-t
T
|_
I : : : : :
9 12 -eeeefer [ECRTRLTITITY [ECRTTITITRLY aaraiasanand S SRYETRYY &
L : : : : :
=
(K TR P ............ ............ , ............ . ..... 20 8%MAC
100--eeeee]-- TR TR e re fl feoensanannd ST
9

5 10 15 20 25 30 35
CENTER OF GRAVITY—% MAC

FORWARD FLIGHT LIMIT—FS 368.29 (4.0% MAC) FOR ALL WEIGHTS UP TO AND
INCLUDING 12,000 POUNDS (5,443 KG) AND TAPERS THROUGH FS 376.00 (13.63%
MAC) AT 15,500 POUNDS (7,031 KG) TO FS 376.55 (14.32% MAC) AT 15,750 POUNDS
(7,144 KG).

AFT FLIGHT LIMIT—FS 381.11 (20.0% MAC) FOR ALL WEIGHTS UP TO AND INCLUD-
ING 9,000 POUNDS (4,082 KG), AND TAPERS TO FS 388.95 (29.8% MAC) AT 12,500
POUNDS (5,670 KG), AND REMAINS AT FS 388.95 (29.8% MAC) UP TO AND INCLUDING
15,750 POUNDS (7,144 KG).

MAX RAMP WEIGHT—15,750 LB
MAX TAKEOFF WEIGHT—15,500 LB
MAX ZERO FUEL WEIGHT—13,500 LB

Figure WB-1. Center-of-Gravity Envelope—Standard
15,500 Ib (7,031 kg) Takeoff Weight
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MAX RAMP WEIGHT
MAX TAKEOFF WEIGHT ==+

S

17.07%MAC :
FS 378.76

] T fer e 16.38%MAC . EAURRUUURIY PR
: : FS 378.21 :

14} eeeneen v fl ............ ............. ........... .. .........................

4.0%MAC
FS 368.29

WEIGHT—1,000 POUNDS

11 ............ ............ ............. . ..... 29 BYMAC
: : : : p FS 388.95
10b........].. ............ ............ h ............ ........... ............. .............
9
5 10 15 20 25 30 35

CENTER OF GRAVITY—% MAC

FORWARD FLIGHT LIMIT—FS 368.29 (4.0% MAC) FOR ALL WEIGHTS UP TO AND
INCLUDING 12,000 POUNDS (5,443 KG) AND TAPERS THROUGH FS 378.21 (16.38%
MAC) AT 16,500 POUNDS (7,484 KG) TO FS 378.76 (17.07% MAC) AT 16,750 POUNDS
(7,598 KG).

AFT FLIGHT LIMIT—FS 381.11 (20.0% MAC) FOR ALL WEIGHTS UP TO AND INCLUD-
ING 9,000 POUNDS (4,082 KG), AND TAPERS TO FS 388.95 (29.8% MAC) AT 12,500
POUNDS (5,670 KG), AND REMAINS AT FS 388.95 (29.8% MAC) UP TO AND INCLUDING
15,750 POUNDS (7,144 KG).

MAX RAMP WEIGHT—16,750 LB
MAX TAKEOFF WEIGHT—16,500 LB
MAX ZERO FUEL WEIGHT—13,500 LB

Figure WB-2. Center-of-Gravity Envelope—Optional
16,500 Ib (7,484 kg) Takeoff Weight
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FORWARD FLIGHT LIMIT—FS 368.29 (4.0% MAC) FOR ALL WEIGHTS UP TO AND

INCLUDING 12,000 POUNDS (5,443 KG) AND TAPERS THROUGH FS 379.31 (17.76%

MAC) AT 17,000 POUNDS (7,711 KG) TO FS 379.75 (18.31% MAC) AT 17,200 POUNDS
(7,802 KG).

AFT FLIGHT LIMIT—FS 381.11 (20.0% MAC) FOR ALL WEIGHTS UP TO AND INCLUD-
ING 9,000 POUNDS (4,082 KG), AND TAPERS TO FS 388.95 (29.8% MAC) AT 12,500
POUNDS (5,670 KG), AND REMAINS AT FS 388.95 (29.8% MAC) UP TO AND INCLUDING
17,200 POUNDS (7,802 KG).

MAX RAMP WEIGHT—17,200 LB
MAX TAKEOFF WEIGHT—17,000 LB
MAX ZERO FUEL WEIGHT—13,500 LB

Figure WB-3. Center-of-Gravity Envelope—Optional
17,000 Ib (7,711 kg) Takeoff Weight
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WING JACK POINT
FS 414.85

NOSE JACK POINT
FS 170.53

LEGEND
© AVIONIC EQUIPMENT
@ FUSELAGE FUEL
© WING FUEL
O LEVELING PLATE
(AFT SIDE FRAME 26A)

LEMAC
FS 365.085

o)

Y & / /
g 00000 f— =
WATERLINE (WL 0.00)

— WL -17.98 (STATIC) _7#_ WL —16.72 (STATIC)
FS 153.63 FS 396.83
(STATIC) (STATIC)

Figure WB-4. Dimensional Data
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DEFINITIONS

The following contains abbreviations and definitions which are used in the
Weight and Balance section of the Flight Manual and in this discussion.

Datum—(referencedatum). Animaginary vertical plane or linefrom which
all measurementsof arm aretaken. Onthe 31/31A, thedatumis 86.75inches
forward of thenose. Thedistance from the datumissometimescalled “ Fuse-
lage Station”.

LEMAC—Leading Edge of the Mean Aerodynamic Chord. On the Learjet
31/31A aircraft, the LEMAC is 365.085 inches aft of the datum.

MAC—Mean Aerodynamic Chord. The average distance from the leading
edge to the trailing edge of thewing. The MAC is specified for the aircraft
by determining the average chord of an imaginary wing which has the same
aerodynamic characteristics as the actual wing. On the 31/31A aircraft, the
MAC is 80.09 inches.

Moment I ndex (or index). The moment divided by a constant. Inthe Lear-

jet, the moment is divided by 1,000. The purpose of theindex isto simplify
computations and avoid the use of long humbers.
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WEIGHT AND BALANCE COMPUTATION

Theaircraft loading form, Figure WB-5, may be used for weight and bal ance
calculations. Thefirst step in computing weight and balance is to determine
the basic empty weight and moment from the Flight Manual or aircraft
records. Themoment will belisted asaseven- digit figure. When the moment
isentered on the worksheet, it is converted to amoment index by moving the
decimal point three digitsto theleft. Thiswill reduce numbersin the datato
amore manageablesize. All L earjet weight and balance computations are based
on an index of moment/1000.

Weights and momentsfor crew, service provisions, and any additional equip-
ment should be added to the basic empty weight and moment on the aircraft
loading form to arrive at the operating weight. The moment index for these
weightsis found on the payload moments tables of the AFM (Figure WB-6)
showing the interior arrangement applicable for your specific airplane. On
the 31 model aircraft, several different interior arrangements may appear in
the Flight Manual. Onthe 31A, only aspecific aircraft interior should be found.

The weight and moment index for the passengers and baggage shoul d be added
to the operating weight. These moments are al so on the payload moments ta-
bles of the AFM. The total of these will result in the zero fuel weight and its
moment. The maximum zero fuel weight is one of the airplane limitations.

The Usable Fuel Momentstable (Figure WB-7) must be used to find the cor-
rect moment for thefuel load. The use of thistableisnecessary becausethere
isno average arm for the fuel tanks. The arm varies with the amount of fuel
in the tanks. Enter the table with gallons or pounds on the left and find the
moment/1000 in the column for the tank.

The weight of the fuel should be added to the zero fuel weight to determine
the ramp weight. Fuel consumed for engine start and taxi must be subtracted
from the ramp weight to leave takeoff weight. Fuel burnoff for engine start
and taxi is approximately 3.5 pounds per engine per minute from the wing
tanks. To find the moment for thisfuel burn, the Fuel Used Vs. Moment L oss
tableisused (Figure WB-8). A separatetableisused for aircraft with the stan-
dard fuselage tank and for those with the extended range tank. The taxi fuel
and its moment should be subtracted from the ramp weight and moment to
arrive at the takeoff weight and moment.

After the takeoff weight and moment/1000 have been computed, one of three
methods may be used to determine the takeoff CG.

The first of the methods that can be used to find the CG is the Weight-Mo-
ment-CG Envelopeinyour AFM (Figure WB-9). Thischart depictstheflight
envelopewith heavy dark lines. Enter this chart at the left side and follow the
horizontal line corresponding to the aircraft weight to theright until it intersects
the sloping moment/1000 line. Follow the vertical lines to the bottom of the
chart to read the CG as a per cent of MAC. If the takeoff weight and moment
lines intersect within the envelope, the airplane load is within limits for
flight. If the lines intersect outside the envel ope, changes should be made to
bring the weight and CG to within limits.
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AIRCRAFT LOADING FORM
INTERIOR CONFIGURATION
MISSING OR ADDITIONAL EQUIPMENT

WEIGHT FS MOM/1000 % MAC

BASIC EMPTY WEIGHT
MISSING/ADDITIONAL EQUIPMENT o
CREW o
PROVISIONS—FWD J—
PROVISIONS—MID J—
PROVISIONS—AFT J—
PROVISIONS—TOILET J—
WATER —
MISCELLANEOUS

OPERATING WEIGHT EMPTY
BAGGAGE—FWD —
BAGGAGE—AFT —
PASSENGER —FWD SIDEFACING —
PASSENGER —FWD SWIVEL —
PASSENGER —AFT SWIVEL —
PASSENGER —DIVAN —

ZERO FUEL WEIGHT —
FUEL—FUSELAGE TANK —
FUEL—WING TANKS —
RAMP WIEGHT —
TAXI BURNOFF OUT OF WINGS* —
TAKEOFF GROSS WEIGHT —

ZERO FUEL WEIGHT —
FUEL—WING TANKS —
FUEL—FUSELAGE TANK J—
LANDING WEIGHT —

*FUEL BURNOFF IS APPROXIMATELY 3.5 POUNDS PER ENGINE PER MINUTE.

Figure WB-5. Aircraft Loading Form
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PAYLOAD MOMENTS—MOMENT/1,000
FS w| 204.0 221.6 234.7 267.0 267.8 281.2 289.0 308.2 | 362.4 402.0 l¢m FS
LEFT
SERVICE MID
ITEM mip—| PILOT CABINET TOILET CABINET AFT <@ [TEM
OR PROVISIONS PASS PASS |PROVISIONS | PASS |PROVISIONS| PASS | PASS | BAGGAGE
COPILOT | 20 LB MAX 1 2 3 24LB MAX | 4/5 6/7/8 | 500 LB MAX
10 2.04 2.22 2.35 2.67 2.68 2.81 2.89 3.08 | 3.62 4.02 10
20 4.08 4.43 4.69 5.34 5.36 5.62 5.78 6.16 | 7.25 8.04 20
30 6.12 — 7.04 8.01 8.03 8.44 6.94* 9.25 | 10.87 12.06 30
40 8.16 — 9.39 10.68 10.71 11.25 _ 12.33 | 14.50 16.08 40
50 10.20 — 11.73 13.35 — 14.06 __ 15.41 | 18.12 20.10 50
60 12.24 — 14.08 16.02 — 16.87 — 18.49 | 21.74 24.12 60
70 14.28 — 16.43 18.69 — 19.68 — 21.57 | 25.37 28.14 70
o 80 16.32 — 18.78 21.36 — 22.50 — 24.66 | 28.99 32.16 80
2 90 18.36 — 21.12 24.03 — 25.31 _ 27.74 | 32.62 36.18 90
3 100 20.40 — 23.47 26.70 — 28.12 _ 30.82 | 36.24 40.20 100
Q 110 22.44 — 25.82 29.37 — 30.93 — 33.90 [ 39.86 44.22 110
| 120 24.48 — 28.16 32.04 — 33.74 — 36.98 | 43.49 48.24 120
= 130 26.52 — 30.51 34.71 — 36.66 — 40.07 | 47.11 52.26 130
5 140 28.56 — 32.86 37.38 — 39.34 _ 43.15 | 50.74 56.28 140
I 150 30.60 — 35.20 40.05 — 42.88 _ 46.23 | 54.36 60.30 150
= 160 32.64 — 37.55 42.72 — 44.99 — 49.31 [ 57.98 64.32 160
170 34.68 — 39.90 45.39 — 47.80 — 52.39 | 61.61 68.34 170
180 36.72 — 42.25 48.06 — 50.62 — 55.48 | 65.23 72.36 180
190 38.76 — 4459 50.73 — 53.43 — 58.56 | 68.86 76.38 190
200 40.80 — 46.94 53.40 — 56.24 — 61.64 | 72.48 80.40 200 rén
210 42.84 — 49.29 56.07 — 59.05 — 64.72 | 76.10 84.42 210 o
220 44.88 — 51.63 58.74 — 61.86 — 67.80 | 79.73 88.44 220 I
230 46.92 — 53.98 61.41 — 64.68 — 70.89 | 83.35 92.46 230 T‘
240 48.96 — 56.33 64.08 — 67.49 — 73.97 | 86.98 96.48 240 g
250 51.00 — 58.67 66.75 — 70.30 — 77.05 | 90.60 100.50 250 Q
108.54 270 9
112.56 280
116.58 290
120.60 300
124.62 310
128.64 320
132.66 330
136.68 340
140.70 350
144.72 360
6 148.74 370
NOTES: 152.76 380
« THIS TABLE PRESENTED FOR USE — 7 H 156.78 390
WITH AIRCRAFT LOADING FORM. ALY 160.80 400
+ PASSENGER WEIGHTS SHOULD IN- 2 5 8 %gg.gi 21%8
CLUDE CARRY-ON BAGGAGE STOWED - __ 19988 250
UNDER SEATS. AFT BAGGAGE 176.88 440
« PASSENGER MOMENTS BASED ON 180:90 450
SEATS LOCATED AGAINST THE SEAT 184.92 260
STOP OR INDEX AND FACING AS MID CABINET PROVISION 188.94 470
SHOWN. 192.96 480
+ CREW MOMENTS BASED ON SEATS 196.98 490
BEING IN THE NOMINAL POSITION. LEFT SERVICE CABINET 201.00 500

PROVISIONS

Figure WB-6. Payload Moments

FOR TRAINING PURPOSES ONLY FOR TRAINING PURPOSES ONLY WB-9
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ATNO S3ISOddNd 9NINIVHL dH04d

WING AND FUSELAGE TANK

POUNDS MOMENT/1,000
STANDARD ER
KEROSENE 5P WING FUSELAGE FUSELAGE
GALLONS | 6.7LB/GAL | 6.5LB/GAL | KEROSENE| P-4 KEROSENE |  JP-4 KEROSENE | JP-4
20 134 130 50.33 48.83 58.67 56.92 58.17 56.43
40 268 260 100.81 97.80 117.64 114.13 117.63 114.12
60 402 390 151.85 147.32 177.15 171.86 177.81 172.50
80 536 520 203.39 197.32 236.59 229.52 234.81 227.80
100 670 650 254.98 247.37 295.44 286.62 292.54 283.81
120 804 780 306.85 297.69 353.43 343.85 350.81 340.34
140 938 910 358.78 348.07 413.53 401.19 407.81 395.64
160 1072 1040 410.74 398.48 472.87 458.75 465.17 451.28
180 1206 1170 462.85 449.03 531.71 515.84 523.17 507.55
197 1320 1281 — — 581.55 564.37 — —
200 1340 1300 515.10 499.72 — — 581.17 563.82
220 1474 1430 567.49 550.55 — — 639.54 620.45
240 1608 1560 620.10 601.59 — — 697.81 676.98
260 1742 1690 672.91 652.82 — — 754.44 731.92
272.7 1827 1773 — — — — 790.00 766.65
280 1876 1820 725.91 704.24 — — — —
300 2010 1950 779.19 755.93 — — — —
320 2144 2080 832.67 807.81 — — — —
340 2278 2210 886.33 859.87 - —_ —_ -
360 2412 2340 940.28 912.21 — — — —
380 2546 2470 994.39 964.71 — — — —
400 2680 2600 1048.63 1017.33 - —_ —_ -
418 2804 2720 1099.07 1066.26 — — — —
420 2814 2730 1103.14 1070.21 — — — —
421.8 2826 2742 1108.10 1075.01 — — — —
EFFECTIVITY:

ALL AIRCRAFT

Figure WB-7. Usable Fuel Moments
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ATNO S3ISOddNd 9NINIVHL dH04d

TT-aM

WING AND FUSELAGE TANK

POUNDS MOMENT/1,000
STANDARD
KEROSENE P-4 WING FUSELAGE
GALLONS 6.7 LB/GAL | 6.5LB/GAL | KEROSENE JP-4 KEROSENE JP-4

20 134 130 54.49 52.86 58.79 57.04

40 268 260 108.72 105.47 117.72 114.21

60 402 390 162.82 157.96 176.66 171.39

80 536 520 216.75 210.28 235.59 228.56
100 670 650 270.39 262.32 294.53 285.74
120 804 780 323.86 314.19 353.47 342.92
140 938 910 377.12 365.86 412.40 400.09
160 1072 1040 430.10 417.26 471.33 457.26
180 1206 1170 482.89 468.48 530.19 514.36
197 1320 1280 — — 580.22 562.90
200 1340 1300 535.49 519.51 — —
220 1474 1430 587.87 570.32 — —
240 1608 1560 640.11 621.00 —_ -
260 1742 1690 692.21 671.55 — —
280 1876 1820 744.17 721.96 — —
300 2010 1950 796.09 772.33 —_ -
320 2144 2080 847.94 822.63 — —
340 2278 2210 899.53 872.68 — —
360 2412 2340 951.03 922.64 — —
380 2546 2470 1002.03 972.12 — —
400 2680 2600 1052.49 1021.07 — —
418.5 2804 2720 1099.07 1066.14 — —

EFFECTIVITY:

AIRCRAFT WITH STANDARD FUEL TANK

Figure WB-8. Fuel Used Vs. Moment Loss (Sheet 1 of 2)
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ATNO S3ISOddNd 9NINIVHL dH04d

WING AND FUSELAGE TANK

POUNDS MOMENT/1,000
ER
KEROSENE P-4 WING FUSELAGE
GALLONS 6.7 LB/GAL | 6.5LB/GAL | KEROSENE JP-4 KEROSENE JP-4

20 134 130 54.15 52.54 56.00 54.33

40 268 260 108.31 105.07 113.00 109.63

60 402 390 162.46 157.61 172.00 166.87

80 536 520 216.61 210.15 230.00 223.13
100 670 650 270.77 262.68 288.00 279.40
120 804 780 324.09 314.41 346.00 335.67
140 938 910 377.12 365.86 403.00 390.97
160 1072 1040 430.15 417.31 460.00 446.27
180 1206 1170 483.19 468.77 519.00 503.51
200 1340 1300 536.22 520.22 576.00 558.81
220 1474 1430 588.57 571.00 633.00 614.10
240 1608 1560 640.68 621.55 695.00 674.25
260 1742 1690 692.79 672.11 753.00 730.52
272.7 1827 1773 — — 790.00 766.65
280 1876 1820 744.90 722.66 — —
300 2010 1950 797.01 773.22 — —
320 2144 2080 848.77 823.43 . —
340 2278 2210 899.86 873.00 —_ -
360 2412 2340 950.95 922.57 — —
380 2546 2470 1002.05 972.13 — —
400 2680 2600 1053.14 1021.70
420 2814 2730 1104.23 1071.27 — —
421.8 2826 2742 1108.81 1075.85 — —

EFFECTIVITY:

AIRCRAFT WITH EXTENDED RANGE FUEL TANK

Figure WB-8. Fuel Used Vs. Moment Loss (Sheet 2 of 2)
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Since the weight and moment lines cross at a rather shallow angle, a small
error in plotting canresult in an error in computing CG. Asasecond method,
the point on the chart can be more accurately plotted by mathematically com-
puting CG as a per cent of MAC and then finding the point on the CG enve-
lopewheretheweight and CG (asapercent of MAC) linescross. Theformula
for this computation is givenin your Flight Manual. The following will give
the same result:

¢ Movethedecimal point of the moment three placesto theright to con-
vert the moment index back to a moment.

« Divide the moment by the weight to find the CG in inches aft of the
reference datum.

¢ Subtract the LEMAC (365.085) from the CG in the previous step and
divide the remainder by the MAC (80.09).

Theresult of these steps can be multiplied by 100 to convert to apercent. This
computation should be plotted on the CG envelope in the Flight Manual to
ensurethat it iswithin limits.

A third method of computing the center of gravity is the Center-of-Gravity
tablein the Flight Manual (Figure WB-10).

Enter the table on its |eft with the airplane weight and move to the right to
find the moment/1000. The center of gravity isread at the top of the column
of moments. Interpolate as necessary to compute the CG. If the weight and
moment falls beyond the limits, loading or weight must be changed.

Theaircraft loading form uses asimple method to compute the landing weight
and moment index. Since the zero fuel weight will not change for landing,
copy thisinformation to the appropriate blocks at the bottom of the form. Next,
enter the estimated fuel remaining on landing. Go to the Usable Fuel Moments
table (Figure WB-7) to determine the moment/1000 for this estimated fuel.
Interpolation may be necessary to compute the correct moment.

Add the zero fuel weight and the estimated |anding fuel with their momentsto

find the landing weight and its moment. All that remainsis to use any of the
three methods described earlier to determine the landing center of gravity.

WB-14 FOR TRAINING PURPOSES ONLY
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MOMENT/1000

POUNDS| FWD LIMIT 10%MAC|15%MAC|20%MAC|25%MAC AFT LIMIT

GROSS MOM/ STA STA STA STA MOM/

WEIGHT |%MAC| STA 1000 | 373.09 | 377.10 | 381.10 | 385.11 [%MAC| STA 1000
9000 4.00 | 368.29 |3314.60 | 3357.85 | 3393.89 | 3429.93 20.00 | 381.10 | 3429.93
9100 4.00 | 368.29 |3351.43 | 3395.16 | 3431.60 | 3468.04 20.28 | 381.33 | 3470.08
9200 4.00 | 368.29 |3388.26 | 3432.46 | 3469.31 | 3506.15 20.56 | 381.55 | 3510.27
9300 4.00 | 368.29 |3425.08 | 3469.77 | 3507.02 | 3544.26 20.84 | 381.78 | 3550.51
9400 4.00 | 368.29 |3461.91 | 3507.08 | 3544.73 | 3582.37 21.12 | 382.00 | 3590.80
9500 4.00 | 368.29 |3498.74 | 3544.39 | 3582.44 | 3620.48 21.40 | 382.22 | 3631.13
9600 4.00 | 368.29 |3535.57 | 3581.70 | 3620.15 | 3658.59 21.68 | 382.45 | 3671.51
9700 4.00 | 368.29 |3572.40 | 3619.01 | 3657.86 | 3696.70 21.96 | 382.67 | 3711.93
9800 4.00 | 368.29 |3609.23 | 3656.32 | 3695.57 | 3734.81 22.24 | 382.90 | 3752.39

9900 | 4.00 | 368.29 [3646.06 | 3693.63 | 3733.28 | 3772.92 [BEYOND] 22 52 [ 383.12 | 3792.90
10000 | 4.00 | 368.29 | 3682.89 | 3730.94 | 3770.98 | 3811.03 | LIMITS | 2280 | 383.35 | 3833.46

10100 4.00 | 368.29 |3719.71 | 3768.25 | 3808.69 | 3849.14 23.08 | 383.57 | 3874.05
10200 4.00 | 368.29 |3756.54 | 3805.56 | 3846.40 | 3887.25 23.36 | 383.79 | 3914.70
10300 4.00 | 368.29 |3793.37 | 3842.87 | 3884.11 | 3925.36 23.64 | 384.02 | 3955.39
10400 4.00 | 368.29 |3830.20 | 3880.18 | 3921.82 | 3963.47 23.92 | 384.24 | 3996.12
10500 4.00 | 368.29 |3867.03 | 3917.49 | 3959.53 | 4001.58 24.20 | 384.47 | 4036.90
10600 4.00 | 368.29 |3903.86 | 3954.80 | 3997.24 | 4039.69 24.48 | 384.69 | 4077.72
10700 4.00 | 368.29 |3940.69 | 3992.11 | 4034.95 | 4077.80 24.76 | 384.92 | 4118.59

10800 | 4.00 | 368.29 |3977.52 | 4029.42 | 4072.66 | 4115.91 | 4159.16 | 25.04 | 385.14 | 4159.51
10900 | 4.00 | 368.29 |4014.35 | 4066.72 | 4110.37 | 4154.02 | 4197.67 | 25.32 | 385.36 | 4200.47
11000 | 4.00 | 368.29 [4051.17 | 4104.03 | 4148.08 | 4192.13 | 4236.18 | 25.60 | 385.59 | 4241.47
11100 | 4.00 [ 368.29 [4088.00 | 4141.34 [4185.79 [4230.24 | 4274.69 | 25.88 | 385.81 [ 4282.52
11200 | 4.00 | 368.29 [4124.83 | 4178.65 | 4223.50 | 4268.35 | 4313.20 | 26.16 | 386.04 | 4323.61
11300 | 4.00 | 368.29 [4161.66 | 4215.96 | 4261.21 | 4306.46 | 4351.71 | 26.44 | 386.26 | 4364.75
11400 | 4.00 | 368.29 [4198.49 | 4253.27 | 4298.92 | 4344.57 | 4390.23 | 26.72 | 386.49 | 4405.93
11500 | 4.00 | 368.29 [4235.32 | 4290.58 | 4336.63 | 4382.68 | 4428.74 | 27.00 | 386.71 | 4447.16
11600 | 4.00 | 368.29 [4272.15 | 4327.89 [ 4374.34 | 4420.79 | 4467.25 | 27.28 | 386.93 [ 4488.43
11700 | 4.00 | 368.29 [4308.98 | 4365.20 | 4412.05 | 4458.91 | 4505.76 | 27.56 | 387.16 | 4529.75
11800 | 4.00 | 368.29 |4345.81 | 4402.51 | 4449.76 | 4497.02 | 4544.27 | 27.84 | 387.38 | 4571.11
11900 | 4.00 | 368.29 [4382.63 | 4439.82 | 4487.47 | 4535.13 | 4582.78 | 28.12 | 387.61 [ 4612.52
12000 | 4.00 | 368.29 |4419.46 | 4477.13 | 4525.18 | 4573.24 | 4621.29 | 28.40 | 387.83 | 4653.97
12100 | 4.28 [ 368.51 [4458.96 | 4514.44 [ 4562.89 [ 4611.35 | 4659.80 | 28.68 | 388.05 [ 4695.46
12200 | 4.55 | 368.73 |4498.50 | 4551.75 | 4600.60 | 4649.46 | 4698.31 | 28.96 | 388.28 | 4737.00
12300 | 4.83 | 368.95 4538.058 | 4589.06 | 4638.31 | 4687.57 | 4736.82 | 29.24 | 388.50 | 4778.59
12400 | 5.10 | 369.17 |4577.71 | 4626.37 | 4676.02 | 4725.68 | 4775.33 | 29.52 | 388.73 | 4820.22
12500 | 5.38 | 369.39 |4617.38 | 4663.67 | 4713.73 | 4763.79 | 4813.84 | 29.80 | 388.95 | 4861.90
12600 | 5.65 | 369.61 [4657.10 | 4700.98 | 4751.44 | 4801.90 | 4852.35 | 29.80 | 388.95 | 4900.79
12700 | 5.93 | 369.83 |4696.86 | 4738.29 | 4789.15 | 4840.01 | 4890.87 | 29.80 | 388.95 | 4939.69
12800 | 6.20 | 370.05 |4736.66 | 4775.60 | 4826.86 | 4878.12 | 4929.38 | 29.80 | 388.95 | 4978.58
12900 | 6.48 | 370.27 |4776.51 | 4812.91 | 4864.57 | 4916.23 | 4967.89 | 29.80 | 388.95 | 5017.48
13000 | 6.75 | 370.49 | 4816.40 | 4850.22 | 4902.28 | 4954.34 | 5006.40 | 29.80 | 388.95 | 5056.37
13100 | 7.03 [ 370.71 [4856.34 | 4887.53 [ 4939.99 [4992.45 | 5044.91 | 29.80 [ 388.95 [ 5095.27
13200 | 7.30 | 370.93 |4869.32 | 4924.84 | 4977.70 | 5030.56 | 5083.42 | 29.80 | 388.95 | 5134.16
13300 | 7358 | 371.15 |4936.34 | 4962.15 | 5015.41 | 5068.67 | 5121.93 | 29.80 | 388.95 | 5173.06
13400 | 7.85 | 371.37 |4976.41 | 4999.46 | 5053.12 | 5106.78 | 5160.44 | 29.80 | 388.95 | 5211.95
13500 | 8.13 | 371.59 |5016.52 | 5036.77 | 5090.83 | 5144.89 | 5198.95 | 29.80 | 388.95 | 5250.85
13600 | 8.40 | 371.81 [5056.68 | 5074.08 | 5128.54 | 5183.00 | 5237.46 | 29.80 | 388.95 | 5289.74
13700 | 8.68 | 372.03 |5096.88 | 5111.39 | 5166.25 | 5221.11 | 5275.97 | 29.80 | 388.95 | 5328.64
13800 | 8.95 | 372.25 |5137.12 | 5148.70 | 5203.96 | 5259.22 | 5314.48 | 29.80 | 388.95 | 5367.54
13900 | 9.23 | 372.47 |5177.41 | 5186.01 | 5241.67 | 5297.33 | 5352.99 | 29.80 | 388.95 | 5406.43
14000 | 9.50 | 372.69 |5217.75 | 5223.32 | 5279.38 | 5335.44 | 5391.50 | 29.80 | 388.95 | 5445.33
14100 | 9.78 [ 372.92 [5258.12 [ 5260.63 [ 5317.09 [ 5373.55 [ 5430.02 | 29.80 [ 388.95 [ 5484.22
14200 | 10.05 | 373.14 |5298.54 5354.80 | 5411.66 | 5468.53 | 29.80 | 388.95 | 5523.12
14300 | 10.33 | 373.36 |5339.01 5392.51 | 5449.77 | 5507.04 | 29.80 | 388.95 | 5572.01
14400 | 10.60 | 373.58 |5376.52 [BEYOND| 5430.22 | 5487.88 | 5545.55 | 29.80 | 388.95 | 5600.91
14500 | 10.88 | 373.80 |5420.07 | LIMITS | 5467.93 | 5525.99 | 5584.06 | 29.80 | 388.95 | 5639.80

Figure WB-10. Center-of-Gravity Table (Sheet 1 of 2)
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POUNDS FWD LIMIT 10%MAC| 15%MAC | 20%MAC | 25%MAC AFT LIMIT

GROSS MOoM/ STA STA STA STA MOoM/
WEIGHT |%MAC| STA 1000 373.09 | 377.10 | 381.10 385.11 | %WMAC | STA 1000
14600 | 11.15 | 374.02 | 5460.67 5505.64 | 5564.10 | 5622.57 | 29.80 | 388.95 [ 5678.70
14700 | 11.43 | 374.24 [ 5501.31 5543.35 | 5602.21 | 5661.08 | 29.80 | 388.95 | 5717.59
14800 | 11.70 | 374.46 | 5541.99 5581.06 | 5640.32 | 5699.59 | 29.80 | 388.95 | 5756.49
14900 | 11.98 | 374.68 |5582.72 5618.77 | 5678.43 | 5738.10 | 29.80 | 388.95 | 5795.38
15000 | 12.25 | 374.90 | 5623.50 5656.48 | 5716.54 | 5776.61 | 29.80 | 388.95 | 5834.28
15100 | 12.53 | 375.12 | 5664.31 5694.19 | 5754.66 | 5815.12 | 29.80 | 388.95 [ 5873.17
15200 | 12.81 | 375.34 | 5705.18 5731.90 | 5792.77 | 5853.63 | 29.80 | 388.95 [ 5912.07
15300 | 13.08 | 375.56 |5746.08 5769.61 | 5830.88 | 5892.14 | 29.80 | 388.95 | 5950.96
15400 | 13.36 | 375.78 | 5787.03 5807.32 | 5868.99 | 5930.66 | 29.80 | 388.95 | 5989.86
15500 | 13.63 | 376.00 | 5828.03 5854.03 | 5907.10 | 5969.17 | 29.80 | 388.95 | 6028.75
15600 | 13.91 | 376.22 | 5869.06 5882.74 | 5945.21 | 6007.68 | 29.80 | 388.95 | 6067.65
15700 | 14.18 | 376.44 5910.15 5920.45 | 5983.32 | 6046.19 | 29.80 | 388.95 | 6106.54
15800 | 14.46 | 376.66 | 5951.27 5958.16 | 6021.43 | 6084.70 | 29.80 | 388.95 | 6145.44
15900 | 14.73 | 376.88 | 5992.44 5995.87 | 6059.54 | 6123.21 | 29.80 | 388.95 | 6184.33
16000 | 15.01 | 377.10 | 6033.66 6097.65 | 6161.72 | 29.80 | 388.95 | 6223.23
16100 | 15.28 | 377.32 [ 6074.92 6135.76 | 6200.23 | 29.80 | 388.95 | 6262.12
16200 | 15.56 | 377.54 | 6116.22 BEYOND 6173.87 | 6238.74 | 29.80 | 388.95 | 6301.02
16300 | 15.83 | 377.76 | 6157.56 LIMITS 6211.98 | 6277.25 | 29.80 | 388.95 | 6339.91
16400 | 16.11 | 377.99 | 6198.95 6250.09 | 6315.76 | 29.80 | 388.95 | 6378.81
16500 | 16.38 | 378.21 | 6240.39 6288.20 | 6354.27 | 29.80 | 388.95 | 6417.71
16600 | 16.66 | 378.43 [6281.87 6326.31 | 6392.78 | 29.80 | 388.95 [ 6456.60
16700 | 16.93 | 378.65 | 6323.39 6364.42 | 6431.30 | 29.80 | 388.95 | 6495.50
16800 | 17.21 | 378.87 | 6364.96 6402.53 | 6469.81 | 29.80 | 388.95 | 6534.39
16900 | 17.48 | 379.09 | 6406.57 6440.64 | 6508.32 | 29.80 | 388.95 | 6573.29
17000 | 17.76 | 379.31 644820 6478.75 | 6546.83 | 20.80 | 388,95 | 6612.18
17100 | 18.03 | 379.53 | 6489.92 6516.86 | 6585.34 | 29.80 | 388.95 [ 6651.08
17200 | 18.31 | 379.75 | 6531.61 6554.97 | 6623.85 | 29.80 | 388.95 | 6689.97

Figure WB-10. Center-of-Gravity Table (Sheet 2 of 2)

WEIGHING INSTRUCTIONS

Periodic weighing may berequired to keep the BASIC EMPTY WEIGHT cur-
rent. All changes to the aircraft affecting weight and balance are the respon-
sibility of the aircraft operator. For additional detailed information relating to
weighing and leveling procedures, refer to Maintenance Manual, Chapter 8.

1. The BASIC EMPTY WEIGHT is established with the wheels down.

2. Fuel should bedrained through thedrain valves prior to weighing and
withtheaircraftinlevel or static position. If unableto drain fuel, refer
to the Unusable and Trapped Fuel table (Figure WB-11) to determine
weight and balance. Unusable and trapped fluids areincluded in the
basic empty weight.

3. The engine oil must be at full level in each oil tank. Total engine oil
is36.0 pounds at FS 439.17.

4. Hydraulic reservoir, accumulator, oxygen bottles, alcohol tank, and
gear shock struts must be filled to normal operating capacities.

5. Determineaircraft configuration at time of weighing. Missing item(s)
inaircraft (but not part of BASIC EMPTY WEIGHT) should be noted
and the final BASIC EMPTY WEIGHT shall be corrected for these
items. All items should be in their normal place during weighing.
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EFFECTIVITY:
ALL AIRCRAFT

NOTE:
THE BASIC EMPTY WEIGHT INCLUDES FUEL OIL, TRAPPED, SUMP, AND UNUSABLE FUEL. IF THE
AIRCRAFT IS WEIGHED AFTER DRAINING THE FUEL AND OIL, THE SUMP AND UNUSABLE FUEL
AND DRAINABLE OIL MUST BE ADDED TO THE "AS WEIGHED" CONDITION TO OBTAIN THE BASIC
EMPTY WEIGHT.

WHEN THE AIRCRAFT IF WEIGHED WITH COMPLETELY DRY FUEL AND DRAINED OIL SYSTEMS,
THE TRAPPED, SUMP, AND UNUSABLE FUEL AND DRAINABLE OIL WEIGHT AND MOMENT MUST
BE ADDED TO THE "AS WEIGHED" CONDITION TO OBTAIN THE BASIC EMPTY WEIGHT OF THE AIR-
CRAFT. THIS DRY FUEL CONDITION WOULD OCCUR ONLY IF THE FUEL SYSTEM WERE PURGED.

UNUSABLE AND TRAPPED FUEL

POUNDS MOMENT/1000

ITEM GALLONS KEROSENE JP-4 KEROSENE P-4
6.7LB/GAL | 6.5LBIGAL

TRAPPED FUEL 2.69 18.0 175 6.56 6.37
DRAINABLE SUMP 1.34 9.0 8.7 3.43 3.32
INFLIGHT UNUSABLE 12.53 84.0 815 32.43 31.46
TOTAL 16.56 111.0 107.7 42.42 41.15

TRAPPED AND DRAINABLE ENGINE OIL

TEM WEIGHT
GALLONS (8.0 LB/GAL) MOMENT/1000
TRAPPED OIL 1.0 8.0 3.54
DRAINABLE OIL 35 28.0 12.27
TOTAL OIL 45 36.0 15.81

Figure WB-11. Unusable and Trapped Fluids
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& WHEEL ¢ WHEEL

NOSE WHEEL FUS. STA. MAIN WHEELS FUS. STA.
FULLY COMPRESSED 153.88 FULLY COMPRESSED 397.00
STATIC 153.63 STATIC 396.82
FULLY EXTENDED 152.62 FULLY EXTENDED 396.04

Figure WB-12. Landing Gear Dimensional Data

. Theaircraft must bein alevel attitude at the time of weighing. Level

isdetermined with aplumb bob attached to aclip on the upper aft side
of frame 26A and thelevel plate hole on thelower portion of the frame.

. Weighing should always be made in an enclosed area free of drafts.

The scales used should be properly certified and calibrated.

a

b.

a

b.

WB-18

. Weighing the aircraft on jacks:

Three jackpoints are provided for weighing: Two on the wing at
FS 414.85 and one on the forward fuselage at FS 170.53.

Leveling is accomplished by adjusting the jacks.

. Weighing the aircraft on wheels (refer to Figure WB-12):

Inflate the tires to the proper pressure.

Deflate the shock struts. Thisisto establish the fuselage station
of the centerline of the nose wheel axle. The fuselage station for
the nose wheel axle in this condition is 153.88.

Leveling is accomplished by inflating the main gear struts.

Measure the perpendicular distance between the nose and main
gear axle center lines (approximately 243.2 inches) if shock struts
are inflated. Add this measurement to the nose gear axle position
(FS 153.88) to obtain the main gear fusel age station.

Substitute the nose and main gear stationsfor thejackpoint stations

on the Aircraft Weighing Record (Figure WB-13) and proceed as
in jackpoint weighing.
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DATE WEIGHED | MopEL 31A | sEriAL NO.
PLACED WEIGHED | WEIGHING INSPECTOR
REACTION SCALE READING | TARE | NET WEIGHT ARM | MOMENT
LEFT JACK
RIGHT JACK
SUBTOTAL 414.85%
NOSE JACK 170.53*
TOTAL
(AS WEIGHED)
TOTAL ITEMS
TABLE |

TOTAL ITEMS +
TABLE Il

BASIC AIRPLANE

TABLE |
ITEMS WEIGHED BUT NOT
PART OF BASIC AIRPLANE WEIGHT ARM MOMENT
JACK PADS
TOTAL
TABLE Il
BASIC ITEMS NOT WEIGHT ARM MOMENT

IN WHEN WEIGHED
UNUSABLE FUEL

TOTAL

* JACKPOINT STATIONS FOR ELECTRONIC SCALES WEIGHING

Figure WB-13. Aircraft Weighing Record
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WEIGHT AND CENTER-OF-GRAVITY LIMITS

NOTE

e The Normal Empty Weight Center of Gravity
may be aft of the Flight Limit.

¢ For Fuel Used vs. Moment L oss (For Flight Plan-
ning), refer to Figure WB-8.

The airplane center of gravity, as loaded for flight, must be maintained
within the center-of-gravity envelope defined in Figures WB-1 and WB-2
as applicable.

CAUTION

To prevent aircraft damage caused by tip back, some
aircraft may require theinstallation of tailstand P/N
3170002 or placing ballast in the cockpit during
ground handling operations and/or gusty wind con-
ditions. Potential tip back condition occurswhen the
aircraft isloaded with full fuel prior to loading pas-
sengers and other payload items. On aircraft 31-
024, 31-028 and subsequent, refer to the placard on
the nose gear strut for further guidance.
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LOADING INSTRUCTIONS

It istheresponsibility of the pilot to seethat thisaircraft isloaded within the
weight and CG limits. The loading forms (Figure WB-5) may be used.

1. Enter theBASICEMPTY WEIGHT and MOMENT from page 1 of the
AFM; or, in the event the airplane has been altered, enter the BASIC
EMPTY WEIGHT and MOMENT from the Aircraft Records.

2. Enter the payl oad weights and moments (crew, passengers, provisions,
baggage, etc.) using the Payload Moments charts, Figure WB-6.

3. Compute the ZERO FUEL WEIGHT and MOMENT (OPERATING
WEIGHT values plus passenger and baggage values).

4. Enter the fuel weights and moments using the Usable Fuel Moments
charts, Figure WB-7.

5. Compute RAMPWEIGHT and MOMENT (ZERO FUEL WEIGHT val-
ues plus fuel values).

6. Compute TAKEOFFWEIGHT and MOMENT (RAMPWEIGHT val-
ues minus taxi burnoff out of wings).

7. Compare TAKEOFFWEIGHT and MOMENT with weight and CG lim-
its from Weight-Moment-CG Envelope, Figure WB-9, or Center-of-
Gravity Table, Figure WB-10. If not within limits, reduce weight or
rearrange load as required to obtain weight and CG within limits.

8. LANDING WEIGHT and MOMENT may be cal culated by adding the
fuel weight and moment remaining at the destination to the ZERO
FUEL WEIGHT.

9. Theformulato calculatethe CGin % MAC is:

Fusel age Station
CGin% MAC =|(Center of Gravity)—-365.085] x 100

80.09
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PERFORMANCE

INTRODUCTION

This chapter will introduce the various charts, tables, and methods used to
compute airplane performance and weight and balance.

GENERAL

Takeoff and landing performance dataislocated in Section V, the Performance
section, of the Airplane Flight Manual (AFM). This datais presented in tabu-
lar-chart form. Tabular performance charts are provided in the Pilot’s Manual
and the aircrew checklist. However, the tabular performance charts do not ad-
dressthe effects of wind, runway gradient, antiskid-off, and anti-ice on opera-
tions. To account for thesefactors, the AFM charts must be used. Climb, cruise,
and descent data may be found in the appropriate Learjet Pilot’s Manual.

REGULATORY COMPLIANCE

Performance datainformation in the AFM and in this chapter is presented for
the purpose of compliance with the appropriate performance criteriaand cer-
tification requirements of FAR 25.

STANDARD PERFORMANCE CONDITIONS

All performance calculationsin this section are based on the following per-
formance conditions:

« Pertinent thrust ratingslessinstallation, airbleed, and accessory | osses.

« Full temperature accountability within the operational limitsfor which
the airplaneis certified.

NOTE

Should OAT be below the lowest temperature shown
on the performance charts, use performance at the
lowest temperature shown.

e Wing flap positions as follows:

o TaKeOf .. 8 or 20°
© ENFOULE...coiiiii e upP—0°
o APProach ..o 20°
O LandiNg ..ooeeeiii DN—40°

e Thrust settings (N1) from appropriate charts or tables.

FOR TRAINING PURPOSES ONLY PER-1
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VARIABLE FACTORS

Details of variables affecting performance are given with the chartsto which
they apply. Conditions which relate to all performance calculations are:

e Cabin Airis ON.
« Humidity effects performance.

* Winds, for which graphical correction is presented on the charts, are
to be taken as the tower winds (10 meters above runway surface).

¢ Factors for 50% headwind component and 150% tailwind compo-
nents have been applied as prescribed in pertinent regul ations.

* Thepercentages of stall speed are cal culated from speeds as expressed
in calibrated airspeed (KCAS).

¢ The standard (coplanar) nozzleisinstalled.

NOTE

The performance of airplanes equipped with thrust re-
versers is equivalent to performance shown in the
Flight Manual. However, the power setting chartsfor
thrust reverser equipped airplanes are different and
are contained in the Dee Howard Thrust Reverser
Supplement to the AFM, and in the aircrew checklist.

DEFINITIONS

Thefollowing containsthe symbols and definitionswhich are used in the Per-
formance section of the AFM.

AIRSPEEDS

CAS—Calibrated Airspeed. This is the airspeed indicator reading for in-
strument and position error. KCASis calibrated airspeed expressed in knots.

IAS—Indicated Airspeed. Thisistheairspeed indicator reading asinstalled
inthe airplane. KIASisindicated airspeed expressed in knots. Theinforma-
tionin thismanual is presented in terms of indicated airspeed, unless other-
wise stated, and assumes zero instrument error.

M—Calibrated Mach Number. This number isthe Machmeter reading cor-
rected for instrument and position error.

M ,—Indicated Mach Number. Thisnumber isthe Machmeter reading asin-
stalled in the airplane. Zero instrument error is assumed for presentationsin
this section of the manual.

Refer to Figures PER-1 through PER-3 pertaining to airspeed calibrations.
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FLAPS UP/GEAR UP

EFFECTIVITY:
ALL AIRCRAFT

EXAMPLE:
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Figure PER-1. Airspeed Calibration (Sheet 1 of 2)
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FLAPS AT 8°, 20°, OR DOWN
GEAR UP OR DOWN

EFFECTIVITY:
ALL AIRCRAFT
EXAMPLE:
1. INDICATED AIRSPEED........ccccovviiiieeeeeeeeeeeeeeeeeeeeeveeavaanans 170 KIAS
2. CALIBRATED AIRSPEED.........ccoivitieiieeeeieeeeeeeieee e 168 KIAS
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Figure PER-1. Airspeed Calibration (Sheet 2 of 2)
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FLAPS AT 8° OR 20°
GEAR DOWN

EFFECTIVITY:
ALL AIRCRAFT

EXAMPLE:
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Figure PER-2. Ground Airspeed Calibration
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FLAPS UP/GEAR UP

EFFECTIVITY:
ALL AIRCRAFT
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Figure PER-3. Mach Calibration
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Va—Maneuvering Speed. V, is the highest speed full aileron and rudder
control that can be applied without overstressing the aircraft, or the speed at
whichtheaircraft will stall with theload factor of 3.0 at maximum grossweight,
whichever is less.

V| of (Liftoff speed)—Actual speed of aircraft at liftoff

V go—Stalling speed in the landing configur ation
Vg—Stalling speed in the appropriate gear/flap configuration
Refer to Figures PER-4 and PER-5.

Vmca—Minimum Control Speed, Air. The minimum flight speed at which
theairplaneiscontrollablewith 5° of bank when one engine suddenly becomes
inoperative and the remaining engine is operating at takeoff thrust

Vymce—Minimum Control Speed, Ground. The minimum speed on the
ground at which control can be maintained using aerodynamic controlsalone,
when one engine suddenly becomes inoperative and the remaining engineis
operating at takeoff thrust

Vumo/Mpmo—Maximum Operating Limit Speed. The speed that may not be
del i%erate y exceeded in any flight condition except where specifically au-
thorized for flight test or in approved emergency procedures. Vg is ex-
pressed in knots. My, is expressed in Mach number.

V,—Critical Engine Failure Speed. If engine failure occursat V1, the dis-
tance to continue the takeoff to 35 feet will not exceed the usabl etaﬁeoff dis-
tance; or, the distance to bring the airplane to afull stop will not exceed the
accelerate-stop distance available. V, must not be less than V¢ or greater
than V.

Vr—Rotation Speed. The speed at which rotation is initiated during take-
off to attain V, at or before a height of 35 feet above the runway surface

V,—Takeoff Safety Speed. The actual speed at 35 feet above the runway sur-
face as demonstrated in flight during single-engine takeoff. V, must not be
less than 1.2 times the stalling speed, or less than 1.1 times the air minimum
control speed (Vyca), Or less than rotation speed (Vg) plus an increment in
speed attained prior to reaching a height of 35 feet above the runway surface

V app—Approach Climb Speed. The airspeed is equal to 1.3 Vg (airplane
in the approach configuration).

Vrer—L anding Approach Speed. Theairspeedisequal to 1.3V g (airplane
in the landing configuration).

FOR TRAINING PURPOSES ONLY PER-7
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THE MOST LIMITING CONDITION IS TAKEOFF CLIMB.

TAKEOFF WEIGHT LIMIT ... 14,200 LB (6,441 KG)
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WEIGHTS

Maximum Allowable Takeoff Weight. The maximum allowable takeoff
weight at the start of the takeoff roll islimited by the most restrictive of the
following requirements:

< Maximum certified takeoff weight.

«  Maximum takeoff weight (Climb or brake energy limited) for altitude
and temperature as determined from the applicable Takeoff Weight Lim-
its chart.

*  Maximum takeoff weight for the runway and ambient conditions as
determined from the applicable Takeoff Distance chart.

* Maximum takeoff weight for obstacle clearance determined from the
applicable Takeoff Flight Path and Climb Gradient charts.

Maximum Allowable Landing Weight. The maximum landing weight is
limited by the most restrictive of the following requirements:

« Maximum certified landing weight.

¢ Maximum landing weight for the runway and ambient conditions as
determined from the applicable Landing Distance chart.

*« Maximum landing weight (Approach climb or brake energy limited)
for altitude and temperature as determined from the applicable L and-
ing Weight Limits chart.

DISTANCES

Acceler ate-Stop Distance. The accel erate-stop distanceisthe horizontal dis-
tancetraversed from brake rel ease until the airplane comesto acomplete stop
on atakeoff during which one engine fails at V, and the pilot elects to stop.

Engine-Out Accelerate-Go Distance. The engine-out accelerate-go dis-
tanceisthe horizontal distancetraversed from brakerelease until theairplane
attainsaheight of 35 feet above the runway surface on atakeoff during which
one engine fails at V; and the pilot electsto continue.

Takeoff Field L ength. Thetakeoff field lengths presented in this section are
based on asmooth, dry, paved runway. The takeoff field length given for each
combination of airplane weight, atmospheric temperature, altitude, wind,
and runway gradient is the greatest of the following:

* 115% of the all-engine takeoff distance from start to a height of 35
feet above the runway surface.

« Accelerate-stop distance.

« Engine-out accelerate-go distance.

FOR TRAINING PURPOSES ONLY PER-11
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No specific identification is made on the charts as to which of the above dis-
tances governs a specific case. However, in all casesfor which chartsare fur-
nished, the field length is governed by either accelerate-stop or engine-out
accelerate-go distance asthe all-engine takeoff distanceis shorter than either.

Actual Landing Distance. The landing field lengths presented in this sec-
tion are based on asmooth, dry, paved runway. Thelanding field lengthisequal
to the horizontal distance from a point 50 feet above the runway surface to
the point at which the airplane would come to a full stop on the runway.

Factored Landing Distance. The factored landing distances presented are
equal to the actual landing distance divided by 0.60. The factored wet land-
ing distance is the factored dry landing distance multiplied by 1.15.

METEOROLOGY

|SA—International Standard Atmosphere.

OAT—Outside Air Temperature. The free air static temperature obtained
from either ground meteorological sources or from inflight temperature in-
dications adjusted for instrument error and compressibility effects.

RAT—Ram Air Temperature. The static air temperature corrected for full
adiabatic compression rise corresponding to the calibrated Mach number and
multiplied by arecovery factor.

SAT—Static Air Temperature. Static air temperature is equivalent to OAT.

TAT—Total Air Temperature. Thisisthe static air temperature corrected
for full adiabatic compression rise corresponding to the calibrated Mach. (The
recovery factor has been accounted for in the TAT display.)

Altitude—All altitudes given are pressure altitudes unless otherwise stated.

Wind—The wind velocities on the performance charts are headwind or tail-
wind components of the actual winds at 20 feet (10 meters)above the runway
surface (tower winds).

Demonstrated Crosswind—The demonstrated crosswind velocity of 30
knotsisvelocity of thereported tower winds (measured at a 10-meter height)
for which adequate control of the airplane during takeoff and landing was ac-
tually demonstrated during certification tests. The value shown is not con-
sidered to be limiting.

The meteorological data is shown in Figures PER-6 through PER-8 and
Table PER-1 through Table PER-4.

PER-12 FOR TRAINING PURPOSES ONLY
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Table PER-1. TEMPERATURE CONVERSION

EFFECTIVITY
ALL AIRCRAFT

NOTE:
¢ TO CONVERT FROM CELSIUS TO FAHRENHEIT, FIND, IN THE BOLD FACE COLUMNS, THE
NUMBER REPRESENTING THE CELSIUS TEMPERATURE TO BE CONVERTED. THE EQUIVALENT
FAHRENHEIT TEMPERATURE IS READ IN THE ADJACENT COLUMN HEADED °F.

¢ TO CONVERT FROM FAHRENHEIT TO CELSIUS, FIND, IN THE BOLD FACE COLUMNS, THE
NUMBER REPRESENTING THE CELSIUS TEMPERATURE TO BE CONVERTED. THE EQUIVALENT
CELSIUS TEMPERATURE IS READ IN THE ADJACENT COLUMN HEADED °C.

°F °C °F °C °F °C °F °C °F °C
—-148.0 -100 -73.3 -58.0 -50 -45.6 32.0 0 -17.8 122.0 50 10.0 2120 100 37.8
-146.2 -99 -72.8 -56.2 -49 -45.0 33.8 1 -17.2 123.8 51 10.6 2138 101 383
-144.4 98 -722 -54.4 48 -44.4 35.6 2 -16.7 125.6 52 111 2156 102 389
-1426 97 -71.7 -52.6 —47 -439 37.4 3 -16.1 127.4 53 117 2174 103 394
-1408 -96 -71.1 -50.8 —46 -433 39.2 4 -15.6 129.2 54 122 219.2 104 40.0
-139.0 -95 -70.6 —-49.0 -45 -428 41.0 5 -15.0 131.0 55 128 2210 105 406
-137.2 -94 -70.0 472 44 -422 42.8 6 -14.4 132.8 56 133 2228 106 411
-1354 -93 -69.4 -454 43 417 44.6 7 -139 134.6 57 139 2246 107 417
-1336 -92 -68.9 —-436 42 -41.1 46.4 8 -13.3 136.4 58 144 2264 108 422
-131.8 -91 -68.3 —-41.8 -41 -40.6 48.2 9 -12.8 138.2 59 15.0 2282 109 428
-130.0 -90 -67.8 —-40.0 -40 -40.0 50.0 10 -12.2 140.0 60 15.6 2300 110 433
-1282 -89 -67.2 -38.2 -39 -394 51.8 1 -11.7 141.8 61 16.1 231.8 111 439
-126.4 -88 -66.7 -36.4 -38 -38.9 53.6 12 -11.1 143.6 62 16.7 2336 112 444
-1246 -87 -66.1 -346 37 -383 55.4 13 -10.6 145.4 63 17.2 2354 113 450
-1228 -86 -65.6 -32.8 -36 -37.8 57.2 14 -10.0 147.2 64 17.8 237.2 114 456
-121.0 -85 -65.0 -31.0 -35 -37.2 59.0 15 -94 149.0 65 183 239.0 115 46.1
-119.2 -84 -64.4 -29.2 34 -36.7 60.8 16 -89 150.8 66 18.9 2408 116 46.7
-117.4 -83 -63.9 -274 33 -36.1 62.6 17 -83 152.6 67 194 2426 117 472
-1156 -82 -63.3 -256 -32 -35.6 64.4 18 -7.8 154.4 68 20.0 2444 118 478
-113.8 -81 -62.8 -238 -31 -35.0 66.2 19 -7.2 156.2 69 20.6 246.2 119 483
-1120 -80 -62.2 -22.0 -30 -344 68.0 20 -6.7 158.0 70 211 2480 120 489
-1102 -79 -61.7 -20.2 -29 -339 69.8 21 6.1 159.8 71 217 2498 121 494
-1084 -78 -61.1 -18.4 28 -333 716 22 -56 161.6 72 222 2516 122 50.0
-106.6 77 -60.6 -16.6 -27 -32.8 73.4 23 5.0 163.4 73 228 2534 123 50.6
-104.8 -76 -60.0 -148 -26 -32.2 75.2 24 -44 165.2 74 233 2552 124 511
-103.0 -75 -59.4 -13.0 -25 317 77.0 25 -39 167.0 75 239 2570 125 517
-101.2 -74 -58.9 -112 -24 -311 78.8 26 -33 168.8 76 244 2588 126 522
-99.4 73 -583 -9.4 23 -30.6 80.6 27 28 170.6 77 25.0 260.6 127 528
-976 -72 -57.8 -76 -22 -30.0 82.4 28 22 172.4 78 25.6 2624 128 533
-958 71 -57.2 -58 21 -294 84.2 29 -17 174.2 79 261 2642 129 539
-940 -70 -56.7 —-4.0 -20 -28.9 86.0 30 -11 176.0 80 26.7 266.0 130 54.4
-922 -69 -56.1 -22 -19 -283 87.8 31 -06 177.8 81 27.2 267.8 131 55.0
-90.4 -68 -55.6 -04 -18 -27.8 89.6 32 0.0 179.6 82 27.8 269.6 132 556
-88.6 —67 -55.0 14 17 =272 91.4 33 0.6 181.4 83 283 2714 133 56.1
-86.8 —66 -54.4 32 -16 -26.7 93.2 34 11 183.2 84 289 2732 134 56.7
-85.0 65 -53.9 50 -15 -26.1 95.0 35 1.7 185.0 85 294 2750 135 572
-83.2 64 -533 6.8 -14 -256 96.8 36 22 186.8 86 30.0 2768 136 57.8
-81.4 -63 -52.8 86 -13 -25.0 98.6 37 2.8 188.6 87 30.6 2786 137 583
-79.6 62 -52.2 104 12 -244 100.4 38 33 190.4 88 311 2804 138 589
-77.8 —61 -51.7 122 -11 -239 102.2 39 3.9 192.2 89 317 2822 139 594
-76.0 -60 -51.1 140 -10 -233 104.0 40 4.4 194.0 90 322 2840 140 60.0
-742 -59 -50.6 15.8 -9 -22.8 105.8 41 5.0 195.8 91 328 2858 141 60.6
-72.4 -58 -50.0 17.6 -8 -22.2 107.6 42 5.6 197.6 92 333 2876 142 611
-70.6 -57 -49.4 19.4 -7 =217 109.4 43 6.1 199.4 93 339 289.4 143 617
-68.8 -56 -48.9 21.2 -6 -21.1 111.2 44 6.7 201.2 94 344 2912 144 622
-67.0 -55 -483 23.0 -5 -20.6 113.0 45 7.2 203.0 95 35.0 2930 145 628
-65.2 -54 -47.8 248 -4 -20.0 114.8 46 7.8 204.8 96 35.6 2948 146 633
-63.4 53 -47.2 26.6 -3 -19.4 116.6 47 8.