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GROUND TURNING CLEARANCE

RADIUS FOR INSIDE GEAR 3 FEET 6 5 INCHES

RADIUS FOR NOSE WHEEL 25 FEET 6 .0 INCHES

RADIUS FOR OUTSIDE GEAR 20 FEET 4 5 INCHES

RADIUS FOR WING TIP 41 FEET 10 INCHES
*» WING TIP GROWTH (APPROXIMATELY) 2 FEET 6 INCHES

TURNING RADII ARE PREDICATED ON THE USE OF DIFFERENTIAL
BRAKING ACTION AND SYMMETRICAL POWER

2000-607-07

1-4 August 14, 1992



9eecheraft

Section |
Model 2000 General

(== - —
12616 COMIm 4 -"'i
12670¢PRE 8 B e
11030 Locim|(l(1/ 1380 voRZ /[
JI20 ADF I n o

4206 ATC2 = vl

BEEO/|EBRO

ok
o OF

ol gl =
[=]
=l
t=1
[=]

o assi:

_________ ;T?? “5 e3 =@
----- 5% or el I S N X! _

?;?Tz: O:@fﬁ?'{ G;b f? @S? @TD ° ° . -

C9201 155

Instrument Panel

August 14, 1992 1-5



9-I

2661 ‘vI iIsnbny

sjpuedqng sjojid

~
,—uxc sn.:cv—,
@ AUTO oo N.w -«nacN
cow 2 |
- s1Lor uoto o Tar ST -
L A
o1 - cu:cz e ARI0 MO0 "I s - BRAKE  TurN P coPILOT PILOY covn.ov
g L KR SOURCE
(3 WELL 1SOLATED
H
000!
L3
Ov eLLOT A v OFF. oFF
oF 10enT 101 AIR Y8 READY L X e no1ng PILOT  GND
Os + WSHLD
TEST AcTUATORS |CONTROL §;‘
rRemO NG ke
r— FIRE EXT = p— FIRE DETR — BATT nmncn PRESS
@@@@@@@@@ S o
[
DEFROST AIR W eLoY mm
LEFT  RIGHT LEFT RIGHT  LEF et
o s we me SURF DEICE LEFT  RIGHT | LEFT  RIGHT
DG GR  ANNUN  AIR vAC  STBY  MAIN . @ . @
@@@@@@@@@@ e A
OFF
. AN

STARSL I 2B

coz20i2i2

|e1ouan
| uonoeg

000¢ I3POWN

YeIoya3g,



2661 ‘v isnbny

-1

sjpuedqng s jondod

CXPT/CABIN
BLOWERS

MIGH

Low

®
MAN TEWP

IR

DECR

CABIN TO® F

CXPY/CABIN  MAN /'\AUTO
AUTG TEM

'@’ ®

DECR  INCR

—— MIC SELECT —

BOGM
Al ey AUTO COMM
@ rwe o8 8

coPILOT
ATR

@O©0®

1

PPPO®

COPILOT AUDIO OFF

com
VD'HI-,
@ 2

M v O
10enT s O

FLIGHT HOURS

HAY R BCN 23
2 vo2 ' ©

N

®®

CoMa 2
v caBIN

@

o)

2000-395-15

0002 I9POW

jesouan

YRIOISg,

| uonoag



9eechcraft

Section |
General Model 2000
f ENGINE AUTO — BATT AMP/L LOAD-% VoL Ts-DC R LOAD-%
IGNITION | i~ e~
<> LEFT RIGHT {@ m
ARM
BATT R TRIP EXT
AMP GEN  SUE OfN  FED  BWR  BATT
e 0°000000 -
AUTOFEATHER
voLT
oLTs GEN TIES
I EXT MAN
GEN
on L1 mmw: | | BN, PWR  CLOSED )
iz |
OFF OFF L MASTER SWITCH J| o~ g
PROP TEST - - M
J OVERSPEED o BATT L GEN R GEN o OFF-RESET  OPEN
INTEGRATED AVIONICS — — STBY IND——  GND  AVIONICS
@ ‘ "eicas  PiLoT  copiLof GYRO/ALT VIB CoMM BCE;ER
BATT GND
' PWR COMM
LOW PITCH O B0SH
—— 16N TION_ 4ND —]
ENGINE START L OFF
LEFT RIGHT FUEL MANAGEMENT

1-8

ON
‘5’ OFF ‘E’
ARTER O

<=0

@r

TRANSFER FLOW
OFF

NI (SO

wwr <-0

STBY PUMP I AFTQTTYANK FUEL TEM® °C AFT TANK I STBY PUMP
LEFT RIGHT
NGINE ENGINE

@Tj3©

USABLE CAPACITY '876 LBS PER SIDE

®

©
J

C920izi0

Center Subpanel

August 14, 1992



Reechcraft

Section |
Model 2000 General
4
OPERATION LIMITATIONS h
THIS AIRPLANE MUST BE OPERATED AS A COMMUTER CATEGORY AIRPLANE IN COMPLIANCE WITH
THE OPERATING LINXTAYIONS STATED IN THE FORM OF PLACARDS MARKINGS AND MANUALS
CROBATIC MANEUYERS INCLUDING SPINS ARE APPROVED
THIS AIRPLANE APPROVEDLFOR VFR IFR DAY AND NISHT OPERATION & IN. FCING CONDITIONS
© - CAUTION
STALL WARNING IS INOPERATIVE WHEN MASTER SWITCH IS OFF
STANDBY COMPASS IS ERRATIC WHEN WINDSHIELD ANTI-ICE IS ON
—— AIRSPEEDS (IAS)
MAX GEAR EXTENSION 200 KNOTS
MAX GEAR RETRACT |80 <NOT
MaX GEAR EXTENDED 200 KNOTS
MAX FLAPS EXTENDED 180 KNOTS
MAX MANEUVERING 181 <NOTS
INSTR COCKPIT @ STORM HINDSHIELD
INDIRECT
OFF OFF FInTMT +
SLOW D0 NOT
PR
W o
HI FAST DRY GLASS
® SR At @
PILOT CENTER MAIN CONSOLE SUBPANEL COPILOT
DISPLAYS DISPLAYS PANEL PANELS DISPLAYS DISPLAYS
DIM DIM oFF DIM
\anr ~ A\ BRT am sm AT
LIGHTS CABIN CABIN SEAT
MASTER OHEAD AISLE BAR SMOKE BELTS
— [=] — =] — —
[—— LANDING — [—— STROBE ——
WING NOSE TAXI WING NAV LOW  ANTI-COLL
[=] (=] — [=] [m=] — —
. J

2000-368-08

Overhead Light Control Panel

August 14, 1992

1-9



Section | Deechcraft
General Model 2000

®

:0-#-0f ©
-© g;@.
« @.3@.@ -
:0-4-O!
0-4-0%|
O-4-0:

1:O-%-01®

2000-351-60

LEFT  LEFT  LE)

Y, snc | SXID CONTROL SELECT IND CONTROL LEFT  RIGHT

o0
[FEATMER Y

LEFT  LEFT

sBY | b oMIp
A DETR

IGHT  RIGHT

ENGINES

IGHT
. YSLD  STAT
Ao Pmo>  PRO> | AMTI  NPALD STATIC ,—‘U’_m

0000000060

140! :0-%-O¢

10! :0-+0¢
:0-2-0:
9 gra :0--0Ot|@
: 03|;0-}-01
[0:|: 0% i OF
:{01:0--0!
:0!:0-%0O
:0§:0-2-0tle
10::0-#-0!
:0-5-0°
:0: :0-:-0¢
10: 10: 10~
1gyeie
o 1 0§|:0-%-0ile
.

J/

Left Circuit Breaker Panel

1-10 August 14, 1992



Qeechcraft Section |
Model 2000 General

o TR Lieas

AU 1A TORS—]

00O
€9200519 C

O
- O-
1O}

avipicy

I
FLIGHT STEREG|MASTER RDG/TAB
PHONE

g@Oab
:0-#-0k: (O
- s0-§0§[8s©
s OO
;O—é—OSEO%
;OO O-
90§O;%<
: O--05
100 2
. otk
_ HOE LOs%
2O —Oks
:0O O=
;O—s—Qg|©es
- ;O-1-0;|1 O
é@‘g‘Os|OI
OO
0103 O
aO--Os|OE§
- 90—<_O?§©§
;O-?-O'QTO;
:O--0:
{0 1O O¥
0 {0081 04l

DISC  DISC

Right Circuit Breaker Panel

August 14, 1992 ' 1-11



Section |
General

1-12

-

®

TAXI

LEFT

0000

ICE PROTECT

COC

VALVE
HEATER HEATER

oJe

RIGHT

OQUTSIDE LIGHTS
WING STROBE LD

CONTROL

—LANDING LIGHTS—

O 00O

NOSE

LEFT  RIGHT

Peecheraft

Model 2000

LEFT GN

CABLE

RIGHT

®

®
J

Auxiliary Circuit Breaker Panel

C920i2i 1

August 14, 1992



Yeechcraft
Model 2000

T4 LO-T

CAUTION E

REVERSE
MY WITH
ENGINES

/
/7

Section |
General

vowuv

ZO——HHHOZOO

EMZa

FUEL CUTOFF

FRICTION
LOCK

August 14, 1992

RUNNING.
@ FRICTION @ RETRACT —_—
oo FLAP/
@ & FWD WING
RUDDER TRIM @
V

Pedestal

2000-396-01



Section | eecheraft

General Model 2000
DESCRIPTIVE DATA

ENGINES

INUMBEH OF ENGINES

2

I ENGINE MANUFACTURER:

Pratt & Whitney Canada Inc. Longusuil, Quebec, Canada.

IENGINE MODEL NUMBER
PT6A-67A

I ENGINE TYPE

Turboprop Engine

NUMBER OF DRIVE SHAFTS
2

1 Compressor (Gas Generator) Shaft
1 Power Turbine Shaft

COMPRESSOR STAGES AND TYPES

4 Axial-flow Stages
1 Centrifugal-flow Stage

I COMBUSTION CHAMBER TYPE

Annular
TURBINE STAGES AND TYPES

COMPRESSOR (GAS GENERATOR) TURBINE

Single-stage Axial-flow Reaction Turbine

POWER TURBINE

Two-stage Axial-flow Reaction Turbine

114 Revised: November 29, 1993
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ENGINE SHAFT-HORSEPOWER RATING

1200 SHP

Section |
General

COMPRESSOR (GAS GENERATOR) SHAFT ROTATIONAL SPEED (Ny)

LiMIT

Maximum Take-off/Maximum Continuous/Cruise Climb Power 104% N1 (39,000

rpm)

PROPELLER ROTATIONAL SPEED (Nz} LIMIT
Maximum Take-off: 1700 rpm

Maximum Continuous: 1690 rpm
PROPELLERS:

NUMBER OF PROPELLERS

2

' PROPELLER MANUFACTURER

McCauley Propeller (Vandalia, Ohio)

NUMBER OF BLADES

5

PROPELLER DIAMETER:

104.0 inches

PROPELLER TYPE

Constant-speed, Fuil-feathering, Reversing, Counter-weighted,
Actuated

PROPELLER BLADE ANGLES AT 30-INCH STATION
Left Feathered: +90.9° - Reverse: -8°

Right Feathered: +91.7° - Reverse: -8°

Revised: November 29, 1993

Hydraulically

115



Section | Yeechcraft

General Model 2000
FUEL

APPROVED ENGINE FUELS

COMMERCIAL GRADES

Jot A, Jeot A-1, Jet B

MILITARY GRADES

JP-4, JP-5, JP-8
EMERGENCY ENGINE FUELS

COMMERCIAL AVIATION GASOLINE GRADES

¢ 80 Red
¢ 100 Green
¢ 100LL Blus

MILITARY AVIATION GASOLINE GRADES

¢ 80/87 Red
1 100/130 Green

STANDARD FUEL SYSTEM

Total Capacity .. . ... ... 569 gallons
Maximum Usable Fuel Quantity . . ... ... ... ... .. ........ 565 gallons

APPROVED FUEL ADDITIVES

Anti-ice Additive conforming to Specification MIL-1-27686
ENGINE OIL
SPECIFICATION

Any oil specified by brand name in the latest revision of Pratt & Whitney Service
Bulletin Number 14001.

1-16 Revised: November 29, 1993
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Mode! 2000 General
TOTAL OIL CAPACITY: 29.0 quarts

DRAIN AND REFILL QUANTITY: Approximately 13 quarts per engine

OIlL QUANTITY OPERATING RANGE
MAX to 4 QUARTS LOW on dipstick, (5 quarts marked on dipstick)
MAX to 3 QUARTS LOW, green on electronic dipstick indicator

MAXIMUM CERTIFICATED WEIGHTS (COMMUTER CATEGORY)

Maximum Ramp Weight ... ................. ... .. ... 15,010 pounds
Maximum Take-off Weight . ... ...................... 14,900 pounds
Maximum Landing Weight . . . . . ....... ... ...... ... ... 13,680 pounds
Maximum Zero Fuel Weight . . ... .................... 12,600 pounds
Maximum Woeight in Forward Baggage Compartment: . ... .. .... 160 pounds
Maximum Weight in Aft Baggage Compartment: . ............ 525 pounds

CABIN AND ENTRY DIMENSIONS

Cabin Width (Maximum) . .. .......... ... ... ... . ... 66.0 inches
Cabin Length (Maximum between pressure bulkheads) ........... 26.60 feet
Cabin Height (Maximum) . . ... ....... .. ... . . . ... 63.5 inches
Cabin Entrance Door Width (Minimum) . .. ................ ... 28 inches
Cabin Entrance Door Height (Minimum) . .. ... .............. 50.39 inches
Pressure Vessel Volume . .. .......................... 462 cubic feet

SPECIFIC LOADINGS
WING LOADING

53.05 pounds per square foot
POWER LOADING

6.21 pounds per shaft horsepower

Revised: November 29, 1993 117
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AIRFRAME

STRUCTURE

The BEECHCRAFT 2000 is a composite structure of monocoque sandwich design
incorporating graphite, epoxy, and NOMEX. Floorboards and keel beams are
sandwich, using graphite, fiberglass, and KEVLAR.

SEATING ARRANGEMENTS

Nine passengers plus crew with approved passenger seating configuration.
FLIGHT CONTROLS

CONTROL SURFACES

The airplane has a nose mounted, variable sweep forward wing incorporating the
elevators. The aft wing includes the elevons and ftaps. The vertical tip sails
mounted at each outboard end of the aft wing incorporate the rudders.

OPERATING MECHANISMS

The elevons and elevators operate by use of conventional dual control wheels
interconnected by a T-bar. Pitch control is affected by the simultaneous operation
of the elevators and the elevons.

Differential movement of the elevons provides roll control. Mechanical linkage
installed in the aft wing mixes the pitch and roll inputs to the elevons. The rudder
pedals interconnect and function in a conventional manner. These systems
connect to the control surfaces through pushrod and cable-bellcrank systems.
CONTROL WHEEL PUSH BUTTONS AND SWITCHES

Push buttons for VERT SYNC, LINE ADV, MIC, trim, and FLAP/TRIM -PUSHER -
INTER - AP/YD DISC are located on the outboard horn of each control wheel.
VERT SYNC

Actuation of the VERT SYNC push button will synchronize the flight director
vertical and lateral references to those currently being flown. A yellow SYNC
message will be displayed on the PFD while the button is depressed.

LINE ADV

Actuation of the LINE ADV push button when a checklist is displayed on the MFD
will scroll down one line.
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MIC

Actuation of the MIC button will key the COM transceiver.

TRIM

Starship is equipped with all electric trim. Pitch and roll trim are controlled by a
dual-element switch with a conical cover located on the left side of the pilot's
control wheel and the right side of the copilot's control wheel. Both elements of
the switch must be actuated to effect the requested changes. To do this, push in
on the switch to arm the system and then apply directional pressure to trim in the
appropriate direction. Pushing forward trims NOSE DOWN, pushing aft trims
NOSE UP. pushing feft trims ROLL LEFT, pushing right trims ROLL RIGHT.
Actuation of the switch with the autopilot ON disengages the autopilot but not the
yaw damper. At the same time the autopilot disengage aural warning will sound.
To silence the disengage warning, push in on the trim switch as if to arm the
system.

Trim for any axis can be interrupted by pushing and holding the red FLAP/TRIM-
PUSHER-INTER-AP/YD DISC button located next to each trim switch.

FLAP/TRIM - PUSHER - INTER - AP/YD DISC

The red push button FLAP/TRIM - PUSHER - INTER - AP/YD DISC switch
functions as follows: Depressing the switch will result in the autopilot and yaw
damper being disconnected. At the same time the flap, trim systems and column
pusher power will be interrupted. A second actuation of the push button will cancel
the aural disconnect tone and the disconnect messages.

GO-AROUND MODE

The GO AROUND push buttons are located on the outboard side of each power
lever. Actuation of either of these buttons will clear all AFCS modes and at the
same time disconnect the autopilot if it is engaged but will NOT disengage the yaw
damper. Upon actuation of GO-AROUND, the AFCS commands a fixed pitch-up
command, and simultaneously commands wings level. The GO-AROUND mode
can be cancelled by engaging the autopilot, depressing the VERT SYNC push
button, or by selecting another AFCS mode on the MODE SELECT PANEL.

Independent annunciation of lateral and vertical go-around modes (GA/GA) are
displayed on the appropriate PFD(s). A flashing vyellow A/P disengage
annunciation as well as the associated aural warning resulting from selection of
GO-AROUND mode may be extinguished by a second depress of the GO-
AROUND push button, or by depressing the TRIM switch to the ARM position.

ELECTRIC ELEVATOR TRIM

The system is controlled by a dual-element thumb switch and a FLAP/TRIM -
PUSHER - INTER - AP/YD DISC switch on each control wheel. Both elements of
either dual-element thumb switch must be simultaneously actuated to achieve
nose-down or nose-up trim. To accomplish this, push in on the switch and then
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move the switch forward to effect nose-down trim, or aft to effect nose-up trim.
No one switch element should activate the system. Any attempt to trim without
first arming the system, i.e. pushing in on the switch first, could resuft in anll
induced failure of the pitch trim system as indicated by the illumination of the
PITCH TRIM FAIL annunciator, and MASTER WARNING flasher on the glareshield
(see ANNUNCIATOR section). Any actuation of the trim system by the copilot’s
thumb switch can be overridden by the pilot's thumb switch. When released, the
trim switches will return to the center OFF position.

The speed of the pitch trim actuators is programmed automatically to run slower
as airplane speed increases.

The PITCH TRIM circuit breaker is located in the FLAP group of the left circuit
breaker panel and controls electrical power to the pitch trim system.

The pitch trim system is controlled by the PITCH TRIM - NORM - OFF - RESET
- STBY switch on the lower center pedestal. The NORM position allows normal
operation of the pitch trim system. The OFF position removes power from the
system and no pitch trim should be available. If pitch trim is inadvertently
interrupted (PITCH TRIM FAIL annunciator is illuminated), such as during an
attempt to trim without first arming the system, trim can be reestablished by
moving the switch to RESET and back to NORM. The STBY position allows pitch
trim through the STBY NOSE DN - STBY NOSE UP switches located next to the
PITCH TRIM - NORM - OFF - RESET - STBY switch in the same group.

To effect pitch trim with the STBY NOSE DN - STBY NOSE UP switches, move
both switches simultaneously forward for NOSE DN trim or both switches
simultaneously aft for NOSE UP trim. Neither switch by itself should activate the
standby pitch trim. The pitch trim actuators run at their lowest speed during
standby operation.

AUTOMATIC TRIM OPERATION

With the AFCS engaged, pitch, roll, and yaw trim is automatic. With the Yaw
Damper only engaged, yaw trim is automatic. Failure of trim in any axis prior to
engagement prevents A/P engagement. Failure after engagement prevents
automatic trim but does not disengage the autopilot.

MISTRIM

If any autopilot servo continuously maintains more than a predetermined torque,
the mistrim message for that servo (ELEV, RUD, or AlL) flashes yellow on the PFD
for 10 seconds before becoming steady.

FLAPS AND FORWARD WING SWEEP

The flaps are operated by a two position FLAP/FWD WING - RETRACT -EXTEND
switch located below the condition levers. Visual indication of flap position is
provided by individua! indicator lights TRANS (yellow) - EXTEND (white} on the
pilot's right subpanel. The FLAP/FWD WING control handle must be pulled out of
the detent to select the EXTEND position. The flaps cannot be stopped in an
intermediate position. A safety mechanism is provided to disconnect power to the
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electric flap motor in the event of a malfunction which would cause any flap to be
three to six degrees out of phase with the other flaps.

The flap-motor power circuit is protected by four 5-ampere circuit breakers.
Located on the left circuit breaker panel in the FLAP group. The circuit breakers
are placarded IND, CONTROL, MONITOR - LEFT -RIGHT.

The test switches located in the TEST group on the pilot's left subpane! are
placarded FLAP/FWD WING - MONITOR - LEFT - RIGHT. To test the system,
depress the appropriate LEFT or RIGHT MONITOR push-button. This will cause
the applicable L or R FLAP MON FAIL message to display on the EICAS. The test
button must be held until the L or R FLAP MON FAIL message illuminates but for
less than 5 seconds. If the button is held in for five seconds or more the L or R
FLAP MON FAIL message will remain illuminated and the test must be performed
again to clear the message. If either message fails to extinguish after the test is
performed, DO NOT attempt to use the flap system, and have maintenance
personnel check the monitor system before further operations.

GROUND CONTROL

Direct linkage from the rudder pedals allows for nose wheel steering.

LANDING GEAR

WARNING

Anytime the airplane is on the ground (whether on jacks or on
wheels), the nose and main landing gear MUST be pinned in the
down and locked position. The only exceptions to this would be
landing gear operational checks, during the removal or installation
of the landing gear components, and during taxiing operations
prior to takeoff or after landing. When any work is being performed
in the nose gear wheel well, the nose gear doors MUST be pinned
in the open position.

LANDING GEAR AND NOSE GEAR DOOR LOCK PINS
The landing gear and nose gear door lock pins are identified as follows:
» The landing gear pins are the 1/4 inch diameter pins.
» The nose landing gear door pin is 7/16 inch in diameter.
LANDING GEAR LOCK PIN INSTALLATION
Install a LA4ACR1500/NAS1756-24 lock pin into the lock link assembly of each

landing gear. Refer to the BEECHCRAFT Starship 1 Maintenance Manual, Chapter
32-10-00 for specific instructions.
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NOSE GEAR DOORS LOCK PIN

When any work is being performed in the nose wheel well the nose gear doors
must be pinned in the open position. Install a LA7CR2500/NAS1756-24 lock pin (7/
16 inch in diameter) according to the procedures found in the Starship 1
Maintenance Manual, Chapter 32-20-00.

DESCRIPTION

The landing gear is retracted and exiended hydraulically. The retraction and
extension cycles are controlled by a switch placarded LDG GEAR CONTROL - UP
- DN located on the pilot's right subpanel. The landing gear control handle must
be pulled out of a detent prior to moving it to the UP or DN position. The landing
gear circuit breakers are located in the left circuit breaker pane! under FLIGHT and
WARNING.

Safety switches on the main gear open the landing gear control circuit when the
strut is compressed. This prevents the landing gear control from being raised
when the airplane is on the ground. The safety mechanism automatically
disengages when the airplane leaves the ground, and can be overridden by
pressing down on the red DOWN LOCK REL button located to the left of the
landing gear control handle. Never move the landing gear control handle out of the
DN detent while the airplane is on the ground. If it is, the landing gear warning
horn will sound intermittently and red indicator lights located in the landing gear
control handle will illuminate (provided the BATT switch is ON), warning the pilot
to return the landing gear control handle to the DN position. These lights will also
illuminate when the landing gear warning horn is actuated. The red landing gear
control handle lights and warning horn may be checked by pressing the LDG GR
or ANNUN test button located on the TEST panel.

In flight, as the landing gear moves to the full down position, the down-lock
switches are actuated and interrupt current to the pump motor. When the red in-
transit lights in the landing gear control handle extinguish, the landing gear are inll
the fully retracted or extended position. The retracted position is maintained by
mechanical uplocks. The extended position is maintained by an overcenter
mechanical action.

Visual indication of landing gear position is provided by individual green gear down
- NOSE - L - R annunciators on the pilots right subpanel. The annunciators may
be checked by pressing either the LDG GR or ANNUN test buttons located on the
TEST PANEL.

HYDRAULIC SYSTEM

An electric motor-driven pump is utilized to power the system. Approximately five
seconds is required to operate the landing gear to the up or down position. HYD
FLUID LO will be displayed on the EICAS whenever the hydraulic fluid in the
power pack is low.
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LANDING GEAR WARNING SYSTEM

The landing gear warning system is provided to warn the pilot that the landing
gear is not down and locked during specific flight regimes.

With the flaps and forward wing in the retracted position and airspeed helow
approximately 145 knots, and either or both power levers retarded below 90% N+,
Hthe warning horn will sound intermittently and the landing gear handle lights will
illuminate. Silencing of the warning horn can be accomplished by depressing the
GEAR WARN - silence bufton adjacent to the landing gear control handle; the
landing gear control handle lights cannot be extinguished. The landing gear
warning system will be rearmed by sufficiently advancing the power lever(s).

With the flaps and forward wing extended and airspeed below approximately 145
knots, and either or both power levers retarded below 90% N1, the warning horn

Hand landing gear control handle lights will be activated and neither can be
cancelled.

LANDING GEAR ALTERNATE EXTENSION

An alternate extension handle, placarded LANDING GEAR ALTERNATE
EXTENSION, is located on the floor on the pilot’s side of the pedestal. To engage
the system, pull the LANDING GEAR CONTROL circuit breaker located on the left
circuit breaker panel, and ensure that the landing gear control is in the DN
position. Remove the pin from the alternate extension handle securing clip, then
lift the handle from the clip. The following white EICAS messages will be displayed
when the gear is up and the alternate extension handle is removed from the clip.

NS GEAR UP
L GEAR UP
R GEAR UP

The handle may be lengthened by pulling forward on it and then swiveled as
required for pumping. While pumping, do not lower the handle below the level of
the securing clip during the down stroke as this will allow accumulated hydraulic
pressure to bleed off. When the gear unlock, the EICAS display will change to the
following white messages.

NS GEAR IN TRANS
L GEAR IN TRANS
R GEAR IN TRANS

Continue the pumping action until the three green gear-down annunciators are
illuminated and the GEAR IN TRANS EICAS messages are extinguished, then
stow the handle in the securing clip and insert the pin. If one or more gear down
annunciators do not illuminate, the alternate handle must not be stowed. Instead,
leave it at the top of the up stroke. Continue to pump the handle when conditions
permit until the gear is mechanically secured after the landing. Refer to LANDING
GEAR ALTERNATE EXTENSION in Section 1lIA, Abnormal Procedurss, in the
AFM. If any of the following conditions exist, it is likely that an unsafe gear
indication is due to an unsafe gear and is not a false indication.
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1. The inoperative gear down annunciator illuminates when tested.

2. The red light in the handle is illuminated.

8. The gear warning horn sounds when one or both power levers are
retarded below 90% N1.

4. The white GEAR UP or GEAR IN TRANS message(s) is(are) displayed on
the EICAS after completing an alternate extension.

After a practice alternate extension of the landing gear, the gear may be retracted
hydraulically. Refer to LANDING GEAR RETRACTION AFTER PRACTICE
ALTERNATE EXTENSION in Section IV, Normal Procedures, of the AFM.

CAUTION

The landing gear will not retract or extend normally if the alternate
extension handle is not properly stowed.

BRAKE SYSTEM

The main landing gear wheels are equipped with dual hydraulic power brakes. The
brakes are operated by depressing the toe portion of either the pilot's or copilot's
rudder pedals.

When the brake system is in the manual mode (master switch in the OFF position
or ANTI-SKID circuit breaker pulled) there will be no fluid pressure from the pump
at the pressure inlet port of the power brake valve. This allows the pressure
generated at the master cylinders to force the shuttle valves in the power brake
valve to open. The manual mode is used for braking when the airplane is being
towed and no selectrical power is applied to the system.

In the power brake mode (ANTI-SKID switch, located in the pilot's right subpanel,
OFF and power applied to the pump), the system will operate as a power assisted
brake system. This mode is used if the anti-skid portion of the system is
malfunctioning or the pilot desires not to use the anti-skid mode. The system will
automatically revert to this mode when taxi speed falls below approximately 10-15
knots.

The PWR BRAKE INOP message will display anytime system pressure drops
below approximately 650 psi for more than 2 seconds and the landing gear is
extended.

The airplane is equipped with an anti-skid system. The system dstects the start of
a skid condition at the wheels and automatically releases the brake pressure for
all wheels in proportion to the severity of the skid. Use of the anti-skid system
offers protection from skids and can generally provide shorter landing rolls for
most runway conditions. The system is activated by placing the anti-skid switch
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located on the pilot’s right subpanel in the the ANTI SKID position. A transducer,
mounted inside each main gear axle senses any change in wheel rotation speed.
As a skid is detected, a signal is supplied to the system which releases hydraulic
pressure from the brakes. With brake pressure released, the wheel speed will
increase and hydraulic pressure will be restored to the brakes. The anti-skid
system continues this cycling as long as braking pressure is sufficient to cause the
skidding condition. This is not an automatic braking system. Therefore, brake
pedal pressure should not be applied during touch down. The ANT! SKID system
circuit breaker is located in the FLIGHT group on the left circuit breaker panel.

CAUTION

Do not land with brake pedals depressed. In addition, anti skid
protection is not available below approximately 10 to 15 knots.

CAUTION

If brakes feel soft or spongy, or exhibit asymmetric or jerky
operation, it is likely that air is trapped in the system. If this
condition is not corrected, reduced directional control and braking
response could result in a hazardous situation.

The ANTI SKID INOP message will display when the anti-skid system is
inoperative and the landing gear is extended.

NOTE

When the ANTI SKID INOP message is displayed and the ANTI [ |
SKID switch is in the OFF position, complete control of braking
through the normal braking system is available.

PARKING BRAKE

The PARKING BRAKE handle is located on the center pedestal. To set the parking
brakes, depress the toe portion of either the pilot's or copilot’s rudder pedals
sevefal times to build up pressure in the brake lines. Then pull out on the parking
brake handle. The parking brakes can be released by depressing the rudder
pedals briefly then pushing the parking brake handle in.

TIRES

The main gear are equipped with dual H19.5x6.75-10, 8-ply rated, tubeless tires.
The nose gear is equipped with a 19.5x6.75-8, 10-ply rated tubeless tire.
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BAGGAGE COMPARTMENTS

FORWARD BAGGAGE COMPARTMENT

A 14-cubic foot baggage compartment is located opposite the cabin door. The
baggage capacity is 160 pounds.

AFT BAGGAGE COMPARTMENT

A 35-cubic foot baggage compartment is located at the rear of the cabin. The
baggage capacity is 525 pounds. Nylon webbing is provided for the restraint of
items. See Dimensional and Loading Data and Six Passenger Seating in Section
VI. WEIGHT AND BALANCE/EQUIPMENT LIST of the FAA Approved Flight
Manual.

WARNING

Baggage and other objects must be secured by webbing in order
to prevent shifting in turbulent air.

SEATS, SEATBELTS, AND SHOULDER HARNESSES

SEATS

COCKPIT

The pilot and copilot seats are adjustable fore, aft, and vertically by the use of
release levers located beneath the seats.

The armrests incorporate both angular adjustment and stowing. Stowing of the
armrest can be accomplished by releasing the lever on its forward end and then
rotating the armrest down until it reaches the stop location.

CABIN

Passenger seats are installed on continuous tracks mounted on the floor. All
passenger seats are placarded FRONT FACING ONLY or FRONT OR AFT
FACING on the horizontal leg cross-brace. Only seats placarded FRONT OR AFT
FACING may be installed facing aft. All seats are equipped with adjustable
headrests.
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WARNING I

Before takeoff and landing, the seats should be in the most
outboard position with the seat back upright and the headrest
adjusted as required to provide support for the head and neck
when the passenger leans against the seatback.

All passenger seats can be moved fore and aft by lifting a release lever located
on the front of the armrest. Seatbacks can be adjusted to any angle by depressing
the button located in the inboard armrest. For reclining, depress the button and
lean against the seatback. When no weight is applied to the seatback and the
button is depressed, the seatback will return to its normal position. The seatbacks
of all occupied seats must be in the upright position for takeoff and tanding.

The inboard armrests are stowed in the straight down position by lifting the
armrest slightly until it stops and then releasing the armrest.

The passenger seat is capable of moving outboard approximately 2.5 inches by
lifting up on the lever located on the front of the armrest.
SEATBELTS

Each seat is equipped with a seatbelt and shoulder harness.
SHOULDER HARNESSES

COCKPIT

The shoulder harnesses for the pilot and copilot seats consist of a Y-strap
mounted to an inertia reel located in the lower seatback. One strap is worn over
each shoulder and terminates with a fitting which inserts into a rotary buckle. The
shoulder harness straps and inboard lap belt are released simultaneously by
rotating the buckle release 1/8 of a turn in a clockwise direction.

CABIN
The shoulder harness is worn diagonally and runs from the shoulder to the hip

area where it is secured by hooking the fastener around the securing stud on the
male half of the seatbelt buckle.
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DOORS, WINDOWS, AND EXITS

AIRSTAIR DOOR

CAUTION

Only one person should be on the airstair door stairway at any
time.

The door locking mechanism is operated by rotating either the outside or the
inside door handle. If the outside handle is stowed, it remains stowed when the
inside handle is used. If unstowed, locking the door from inside will stow the
outside handle.

To open the door from the outside, hold the release button depressed, lift the door
handle out of its recessed stowed position and rotate the handle clockwise from
the stowed position. The door will slowly swing downward.

To close the door from outside the airplane, lift the free end of the airstair door
and push it up against the fuselage.

NOTE

Ensure all seven locking pins are retracted and the flexible handrail
cables are out of the way before closing the airstair door.

Hold the door against the fuselage and rotate the handle counterclockwise until
release button pops out. Next, rotate the handle clockwise and return it to the
stowed position.

To close the door from inside the airplane, grasp the flexible handrail cables and
pull the door up into the door frame. Hold the handrail cable and rotate the lock
handle clockwise as far as possible, until the release button pops out. Verify the
security of the airstair door by attempting to rotate the handle counterclockwise
without depressing the release button; the handle should not move. Check the
three forward. three aft and single top center latch pins. When properly latched
each latch pin will display a green stripe visible through view ports in the cabin
upholstery panels and headliner. If all pins are properly positioned, perform the
Airstair Door Annunciator Circuitry Check found in the NORMAL PROCEDURES
section prior to the first flight of the day. If any condition specified in this door-
locking procedure is not met, DO NOT TAKE OFF.
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WARNING I

Never attempt to unlock or even check the security of the door in
flight. If the cabin DOOR UNLOCKED annunciator illuminates in
flight, or if the pilot has any reason to suspect that the door may
not be securely locked, the cabin pressure should be reduced to
the lowest practical value (considering altitude first), and all
occupants should be instructed to remain seated with their
seatbelts fastened. After the airplane has made a full-stop landing,
only a crew member should check the security of the airstair door.

Before opening the door from the inside, ensure no one is below the entry
unaware the door is opening. Hold the release button depressed and rotate the
handle counterclockwise from the locked position. Do not lean on the door; it will
slowly swing downward, until fully open.

CABIN WINDOWS

Cabin windows are plastic, stressed to withstand pressurization, and sealed into
the fuselage, forming an integral part of the pressure vessel.

POLARIZED CABIN WINDOWS

Two dust panes are mounted inboard of the cabin window pane in each window
frame. Each of these dust panes is composed of a film of polarizing material
laminated between two sheets of acrylic plastic. The inboard dust pane rotates
freely in the window frame and has a protruding thumb knob near the edge.
Rotating the pane through an arc of 90° permits complete light regulation as
desired. Rotation changes the relative alignment between the polarizing films, thus
providing any degree of light transmission from full intensity to almost none.

WARNING I

Do not look directly at the sun, even through polarized windows,
because eye damage could result.

EMERGENCY EXIT

The emergency exit is located on the right side of the fuselage near the aft end
of the cabin. Removal of the non-hinged, plug-type hatch into the cabin is
accomplished by pulling down on the EXIT - PULL handle, pull in and raise the
hatch form the non-connecting hinges.

From the outside, the hatch can be removed during an emergency situation.
Removal of the emergency hatch is accomplished by kicking in at the upper center
of the hatch. The area is located by a FOR RESCUE KICK IN THIS DOOR placard.
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CONTROL LOCK
Install the control lock as follows:

1. Align the engine control levers.

2. Position the control lock with hook-end around the engine control levers
and the pin-end at the hole in the control column.

3. Position the control wheel to align the holes in the control column: full
forward and turned approximately 15° to the left.

4. Insert the control lock pin-end into the aligned holes in the control column.
This will pull the hooked-end around the engine control levers.

5. When the pin-end is fully inserted it immobilizes both the flight and engine
controls. The rudders are not locked, placing no restrictions on towing with

the lock installed.
WARNING

Before starting engines, remove the control lock by reversing the
above procedure.

ENGINES

The BEECHCRAFT 2000 is powered by two Pratt & Whitney of Canada Inc, PT6A-
67A turboprop engines.

PROPULSION SYSTEM CONTROLS

The propulsion system is operated by three sets of controls: the power levers,
propeller levers, and condition levers. The power levers control engine power. The
propeller levers control the constant speed propellers through the primary
governor. The condition levers control the flow of the fuel at the fuel control outlet
and select FUEL CUTOFF, START, and RUN functions.

POWER LEVERS

The power levers control engine power from IDLE through take-off power by
operation of the gas generator (N1) governor in the fuel control unit. The power
levers also control the detent-protected functions of ground fine and propeller
reversing.

PROPELLER LEVERS

The propeller levers adjust the propeller governors which result in an increase or
decrease of propeller rpm. For propeller feathering, the propeller lever releases
high pressure oil from the propeller hub, allowing the counterweights and
feathering spring to change the pitch. Detents at the rear of each lever travel
prevent inadvertent movement into the feathering range.
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CONDITION LEVERS

The condition levers have three positions; FUEL CUTOFF, START and RUN. Each
lever controls the fuel cutoff function of the fuel control unit and limits idle speed
at 65% N1 for RUN.

PROPELLER GROUND FINE OPERATION

The propsller ground fine operation is used to provide improved decseleration on
the ground during landing by taking advantage of increased propeller drag.
Ground fine operation is accomplished by a detent position for the power levers.
The levers are positioned in ground fine by lifting them through the IDLE detent aft
to the GND FINE dstent.

PROPELLER REVERSING

Engine power is controlled through the GND FINE and REVERSE ranges when the
power levers are lifted over the idle detent.

CAUTION

Power levers should not be moved into the reversing range when
the engines are not running as the reversing system will be
damaged.

FRICTION LOCKS

Four friction locks are located on the pedestal, two below the power levers, one
below the propeller levers, and one below the condition levers.

PROPELLER SYNCHROPHASER

The propeller synchrophaser system is an electronic system certified for all
operations including takeoff and landing. The system automatically matches the
RPM of both propellers and positions them at a preset phase relationship in order
to reduce cabin noise.

Before engaging the system, manually set the RPM of each enginse to within 10
RPM of each other. When the prop sync switch is turned on, engagement will
automatically occur when the relative phase angle of the propellers is within 30°
of the presst angle. When the system engages, both propeller speeds are
increased by one-half the holding range of the system. To maintain
synchronization, the system increases the RPM of the slower propeller and
simultaneously reduces the RPM of the faster propeller. The system will never
reduce RPM below that selected by the propeller control lever.

To change RPM with the system on, adjust both propeller controls by the same
amount. If the synchrophaser is on but does not maintain synchronization, the
system has reached the end of its range. Increasing the setting of the slow
propeller, or reducing the setting of the fast propelier, will bring the speeds within
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the limited synchrophaser range. If preferred, the synchrophaser switch may be
turned off, the propellers re-synchronized manually, and the synchrophaser turned
back on.

ENGINE LUBRICATION SYSTEM

Engine oil, contained in an integral tank between the engine air intake and the
accessory case, cools as well as lubricates the engine. An oil radiator located
ingide the lower nacelle keeps the engine oil temperature within the operating
limits.

The lubrication system capacity per engine is approximately 14.5 U.S. quarts or
3.6 U.S. galions. The drain and refill quantity per engine is approximately 13.0 U.S.
quarts with 5 quarts marked on the dipstick for adding purposes. Recommended
oils are listed in the HANDLING, SERVICING AND MAINTENANCE Section.

MAGNETIC CHIP DETECTOR

A magnetic chip detector is installed in the bottom of each engine gearbox. This
detector will activate a L CHIP DETECT or R CHIP DETECT status (white)
message on the EICAS alerting the pilot to possible metal contamination in the
engine oil supply.

STARTING AND IGNITION SYSTEM

Each engine is started by a three-position switch located on the center panel
placarded IGNITION AND ENGINE START - LEFT - RIGHT - ON -OFF - STARTER
ONLY. Moving the switch upward to the ON position activates both the starter and
ignition, and the appropriate L or R IGNITION ON message will display on the
EICAS. The starter drive action is stopped by placing the switch in the center OFF
position. The STARTER ONLY position is used to motor the engine without
ignition.

INDUCTION AIR SYSTEM

ICE PROTECTION

The L - R ENG ANTICE ON message displays when the inertial separator
actuators have attained their proper position and the system is functioning
properly. This message also requires that the bleed air be turned on to provide
heating to the engine inlet hot lip for the respective side.

Display of either L - R ICE VANE FAIL message indicates the ice vane did not
reach its proper position within approximately 30 seconds. The appropriate
standby actuator should then be selected.
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AUTO IGNITION

The auto ignition system, controlied by two switches located in the center panel
placarded ENGINE AUTO IGNITION - LEFT - RIGHT - ARM - OFF, provides
automatic ignition to prevent engine loss due to combustion failure. The system is
provided to ensure ignition during turbulence, and penetration of icing or
precipitation conditions.

ENGINE COMPARTMENT FIRE DETECTION SYSTEM

The fire detection system is designed to provide immediate warning in the event
of a fire in the left or right engine compartments. The system consists of a
temperature sensing element looped continuously around each engine, terminating
in a control unit; two ENG FIRE warning lights, two test buttons on the pilot's left
subpanel, and two circuit breakers placarded FIRE DETR - LEFT - RIGHT in the
ENGINES group of the left circuit breaker panel. When the fire has been
extinguished (if the integrity of the system has not been destroyed), the system will
reset itself.

The test buttons are placarded TEST - FIRE DETR - LEFT - RIGHT. When either
of the test buttons are depressed, the corresponding left ENG FIRE or right ENG
FIRE annunciator and MASTER WARNING annunciators will illuminate. The
system may be tested either on the ground or while in flight.

ENGINE COMPARTMENT FIRE EXTINGUISHER SYSTEM

The system is powered by the ship's battery through circuit breakers on the
battery bus in the right engine nacelle.

The system incorporates a pair of annunciator/switches for each engine. The most
outboard annunciator/switch has F/W VALVE PUSH etched on the lens in white
lettering. The annunciator is a split lens type, with ENG FIRE shown in red on the
upper portion and CLOSED shown in red on the lower portion. The ENG FIRE
annunciator will lluminate when the fire detection system senses an engine fire or
if the FIRE DETR test button is depressed. The CLOSED annunciator will
illuminate after depressing the annunciator/switch to close the firewall fuel valve.
This action will also arm the fire extinguisher and illuminate the vyellow
EXTINGUISHER PUSH annunciator on the annunciator/switch that is located
immediately outboard of the warning annunciator panel. This annunciator/switch is
normally blank and has three lens sections with EXTINGUISHER PUSH on the
upper half, a yellow DISCH annunciator on the lower left and a green OK on the
lower right of the left and right annunciator switches. The DISCH annunciator will
illuminate after the extinguisher has been expended and will remain illuminated
(regardless of the position of the battery switch) until the extinguisher cylinder has
been replaced. The OK annunciator indicates that the fire extinguisher system has
passed the self test when the FIRE EXT test button has been pressed.

In order to operate the fire extinguisher, the pilot must close the firewall valve and
then raise the plastic cover from the face of the EXTINGUISHER PUSH
annunciator/switch (this cover is safetied) and depress the switch. The fire
extinguisher is usable for one activation only.
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The test buttons on the pilot's subpanel are placarded TEST - FIRE EXT - LEFT
- RIGHT. When either of the test buttons are depressed, the corresponding DISCH
and OK annunciators should illuminate. The system may be tested either on the
ground or inflight.

PROPELLER SYSTEM

DESCRIPTION

Each engine is equipped with a conventional five-blade, full-feathering, constant-
speed, counter-weighted, reversing propeller mounted on the output shaft of the
reduction gearbox. The propeller pitch and speed are controlled by engine oil
pressure, through single-action, engine-driven propeller governors. Centrifugal
counterweights, assisted by a feathering spring, move the blades towards the low
rpm (high pitch) position and into the feathered position. Governor boosted engine
oil pressure moves the propeller to the high rpm (low pitch) hydraulic stop and
reverse position. The propellers have no low rpm (high pitch) stops; this allows the
blades to feather after engine shutdown.

Propelier tie-down slings are provided for use on the moored airplane to prevent
windmilling at zero oil pressure.

LOW PITCH STOPS

The propeller control systems are equipped with flight idle and ground idle low
pitch stops. The flight idle low pitch stop is a mechanically actuated hydraulic stop.
The ground idle low pitch stop is an electrically actuated stop controlled by a
solenoid, which resets the governor beta valve to produce the desired blade angle.

PROPELLER GOVERNORS

Two governors, a constant speed governor and an overspeed governor, control
the propeller rpom. The constant speed governor controls the propeller through its
entire range. The propeller control lever controls the rpom of the propeller by
means of this governor. If the constant speed governor should malfunction by
requesting more than 1700 rpm, the overspeed governor releases oil from the
propeller to keep the rpm from exceeding approximately 1768 rpm.

AUTOFEATHER SYSTEM
The automatic feathering system provides a means of immediately dumping oil

from the propeller servo to enable the feathering spring and counterweights to
start the feathering action of the blades in the event of an engine failure.
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FUEL SYSTEM

A separate fuel system and tankage is provided for each engine. Fuel in each
system is stored in two tanks. One forward tank that is an integral part of each
main wing leading edge where it joins the fuselage, and a rubber bladder cell
installed in the wing itself aft of the forward tank just under the leading edge of
each engine nacelle. The forward tank is asrodynamically shaped to blend into the
leading edge of the main wing, built of composite materials, and internally sealed
against leakage.

During normal operations the fuel system is completely automatic and requires no
pilot input. The system is designed to use the fuel contained in the aft tank first.

Each system of tanks is filled through a single fue! filler cap on top of each wing
located near the fuselage in the forward end of the forward tank. The forward tank
is filled directly through the filler opening. The aft tank is filled by gravity
simultaneously via a funnel and tube arrangement which connects the two tanks.

An anti-syphon valve is installed just inside of each filler port under the cap. These
metal flapper-type valves prevent excessive loss of fuel in the event of improper
securing, or loss, of the filler cap.

FUEL TANK CAPACITIES

FORWARD FUEL TANK (NC-29 AND AFTER, NC-4 THRU NC-28
MODIFIED BY BEECHCRAFT KIT P/N 122-9002)

Each forward fue! tank has a capacity of approximately 194.5 galions (1303
pounds).

in the inboard aft corner of the forward fuel tank is an integral sump or hopper
tank. The hopper tank has a capacity of approximately 24 gallons. The purpose
of this tank is to provide a full sump to ensure fuel is supplied to the engine.

AFT TANK (CELL) (NC-29 AND AFTER, NC-4 THRU NC-28 MODIFIED
BY BEECHCRAFT KIT P/N 122-9002)

Each aft tank has a capacity of approximately 88 gallons {589.5 pounds).

FUEL PUMPS

Installed in the hopper tank is the forward tank transfer jet pump, the primary jet
pump, and an electric standby boost pump. The forward tank transfer jet pump
transfers fuel from the forward tank into the hopper tank. Its purpose is to keep
the hopper tank full as long as there is fuel in the forward tank. If the forward tank
transfer jet pump should fail, fuel will gravity feed from the forward tank to the
hopper tank in level flight.

The primary jet pump transfers fuel from the hopper tank to the primary boost
pump. The primary boost pump (low pressure) is engine driven and provides
sufficient fusl pressure to the engine driven high pressure pump for all flight
conditions. The pump also supplies motive flow to all of the jet pumps.
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The electric standby boost pump provides:

¢ Backup in case of primary jet pump failure

¢ Backup in case of primary boost pump failure
» Pressure for fuel cross-transfer

¢ Initial pressure for engine start

The application of 28-VDC slectrical power to operate the standby boost pumps
is controlled by toggle switches located on the center subpanel, and through the
IGNITION AND ENGINE START switches during normal engine starts. The
standby boost pumps are protected by 15-amp L and R STBY PUMP circuit
breakers on the left circuit breaker panel.

In the event of a failure of the primary boost pump or primary jet pump, the
respective FUEL PRES LO annunciator will illuminate indicating that the fusl
pressure has decreased below 5 psig. The annunciator can be extinguished by
switching ON the standby boost pump for that side, thus again increasing the fuel
pressure above 10 psig.

Fuel in the aft tank is transferred forward to the forward tank by the aft tank
transfer jet pump and is dumped directly into the hopper tank area. If an aft tank
transfer jet pump fails, most but not all of the fuel in the aft tank will gravity feed
to the forward tank. The pilot should verify that fuel is being transferred from the
aft tanks after cruise flight is established by checking the quantity in the aft tanks.
This can be accomplished using the AFT TANK QTY push buttons below the fuel
quantity gages (See FUEL QUANTITY INDICATORS).

If fuel fails to transfer forward from the aft tank, all of the fuel remaining in the aft
tank at the time of the failure should be considered unusable and flight time
remaining should be adjusted accordingly.

LOW FUEL QUANTITY

If a low fuel level (less than approximately 135 pounds) occurs in either hopper
tank, a sensor toward the top of the tank will illuminate the L or R FUEL LEVEL
LO caution message on the EICAS. If a check reveals that the fuel quantity at this
time exceeds the hopper tank quantity, then the fuel is not transferring to the
hopper fast enough and the standby boost pump should be turned ON in a
attempt to keep the hopper tank full. If fuel quantity is equal to or less than the
hopper tank quantity, then the caution message(s) indicates a low total fuel
condition.

WARNING

A low total fuel condition requires immediate action on the part of
the pilot to land as soon as possible.
CROSS TRANSFER

it may become necessary to transfer fuel from one side of the airplane to the other
such as during single-engine cruise operations or to maintain balance within the
required limit.
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NOTE
Maximum allowable fuel imbalance between wing fusl systems is

150 pounds. Cross transferring of fuel is permitted only during
ground and cruise flight operations.

The left and right fuel systems are connected by a cross-transfer line containing
a cross-transfer valve. Fuel pressure for cross-transfer is provided by the standby
boost pumps. Cross-transfer is controlled by a FUEL TRANSFER selector switch
located in the FUEL group on the center pedestal.

To transfer fuel, the pilot should simply turn this selsctor switch so that it points
toward the tank to which the fuel is to be transferred. This action accomplishes the
following:

1. Opens the cross-transfer valve

2. Turns on the standby boost pump on the opposite side (the side from
which the fuel is being transferred)

3. llluminates the FUEL TRANSFER message on the EICAS

Fuel is transferred at the rate of approximately 475 pounds per hour.

FUEL VENT SYSTEM

The forward tank of each fuel system is vented to the atmosphere through a
recessed vent on the underside of each wing aft and outboard of the main gear
door hinge. An alternate path through this main vent is provided through a heated
ram vent to insure that venting is always available for the main tank.

The aft tank is separately vented. The opening for this vent is located just aft of
the center of the main gear well.

A separate vent line runs between the two tanks to insure that both tanks are
always vented.

Check valves are installed in the tank end of each vent line so that fuel is not
syphoned overboard through the vent lines. Flame arresters are installed at the
outlet of each vent line as part of the airplanes lightning protection.
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FIREWALL FUEL SHUTOFF VALVES

The firewall fuel shutoff valves are located in the feed line between the fuel system
and the engine at the firewall. The purpose of these valves is to shut off the fuel
flow to the engine compartment in the event of an engine fire. The firewall fuel
shutoff valves are controlled by two alternate action push button switches located
in the glareshield at both ends of the annunciator panel. Each switch is guarded
with a clear plastic spring loaded cover to prevent inadvertent actuation. One push
opens the firewall valve, a second closes it. These units serve as both switches
and annunciators. Etched on the lens of each switch is L or R F/W VALVE PUSH
in white. The annunciator is a split lens type with ENG FIRE shown in red on the
upper portion and CLOSED in red on the lower half (See ENGINE
COMPARTMENT FIRE EXTINGUISHER SYSTEM). The appropriate firewall valve
is closed by pushing the switch on the desired side. When the firewall valve
closes, the lower CLOSED portion of the switch will iluminate to indicate that the
valve is in the closed position.

If the valve fails to close in approximately two seconds, the CLOSED portion of the
switch will not illuminate. Instead, the yellow L or R F/W VALVE FAIL message will
illuminate on the EICAS indicating that the valve is not in the selected position.

It should be noted that when the L or R F/W VALVE push button is pushed and
the valve is closed, the corresponding fire extinguisher bottle is simultaneously
armed as indicated by the illumination of the yellow EXTINGUISHER PUSH
annunciator on the switch next to it.

FUEL DRAINS (EFFECTIVITY: NC-4 THRU NC-25)

Drains are provided at the low point in each fuel tank so that during preflight a
small amount of fuel can be drained to check the fuel for water or other
contamination as well as fuel draining operations. Each valve contains an internal
poppet which is held in the closed position by spring pressure. To drain fuel from
the left or right forward and aft fuel tanks, position a suitable container directly
under the applicable fuel drain valve(s). There are two fuel drain valves located
under each forward fuel tank and one located under each aft fuel tank.

Open the desired drain valve(s) by fully depressing the poppet and turning it
approximately 90° in either direction with a crosspoint tool. Allow adequate time
for the fuel to drain.

To close the drain valve, use a crosspoint tool to rotate the poppet approximately
90° in the opposite direction, then release. Spring pressure returns the poppet to
the closed position.

Lightning protection covers are installed over all of the underwing drains and must
be replaced after checking each drain location. The fuel filter drains are located in
the access panel under the aft end of each nacelie just forward of the oil cooler
inlet scoop.

There are four drains on each side. They are located as follows:
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DRAINS LOCATION
Forward Tank Drain Underside of wing forward of wheel well
Hopper Tank Drain Underside of wing forward of wheel well
Aft Tank Drain Underside of wing aft of wheel well
Fuel Filter Drain Aft of firewall
BT00871

FUEL DRAINS (EFFECTIVITY: NC-26 AND AFTER)

There are two fuel drain valves located under each forward fuel tank and one
located under each aft fuel tank. To drain fuel from the left or right forward and
aft fuel tanks, position a suitable container directly under the applicable fuel drain
valve(s). Insert an 1/8-inch allen wrench into the poppet recess and unlock the
poppet by rotating it clockwise approximately 35°.

1[ CAUTION g

Use care not to apply more than 4 inch-pounds of
counterclockwise torque to the drain valve poppet. The internal
spring should provide enough torque to lock the poppet in the
open position.

Apply upward pressure to the poppet and rotate it counterclockwise until it stops.
Release upward pressure on the poppet and allow it to lock in the open position.
After checking fuel for contamination, insert the allen wrench in the poppet recess
and rotate it approximately 35° to 45° clockwise until the valve spring forces the
poppet down. The spring should also provide enough counterclockwise torque to
return the poppet to its closed and locked position. Verify the poppet is locked in
the closed position by applying 3 to 5 pound upward force to the poppet. The
poppet should not move. There are four drains on each side. They are located as
follows:

DRAINS LOCATION
Forward Tank Drain Underside of wing forward of wheel well
Hopper Tank Drain Underside of wing forward of wheel well
Aft Tank Drain Underside of wing aft of wheel well
Fuel Filter Drain Aft of firewall
BT00871

FUEL PURGE SYSTEM

During normal engine operations compressor discharge air (P3 air) pressurizes a
small surge tank. During engine shutdown, fuel manifold pressure decreases
allowing a small poppet valve in the manifold to open. The purge tank pressure
thereby pressurizes the manifold forcing any small amount of fuel left in the lines

August 14, 1992 3-37



Section Il Peecheraft

Systems Description Model 2000

of the manifold out through the nozzles and into the combustion chamber. At
shutdown, as this fuel is burned, a momentary surge in N1 may be observed.
During cold weather a small amount of smoke may be emitted from the engines
at shutdown due to this purging of fuel from the manifold. If desired, this can be
eliminated by turning on the engine auto-ignition(s) just prior to shutdown; this will
allow the small amount of fuel purged from the fuel manifold to be ignited and

Bburned. The operation of the Fuel Purge System is completely automatic and
requires no pilot action.

FUEL QUANTITY INDICATING SYSTEM

The fuel quantity indicating system is of the capacitance type. Fuel quantity is
sensed by two sensing probes in the forward tank and one each in the hopper
tank and the aft tank. The sense indications of the three probes in the forward fuel
tank are averaged by a computer to obtain the fuel quantity indication.
Capacitance systems automatically compensate for fuel density due to changes in
temperature and are extremely accurate. A maximum indication error of 3% may
be expected in the system.

The system is designed for the use of Jet A, Jet A1, JP-5 and JP-8 aviation
kerosene. If other fuels are used, the system will not indicate correctly. See
OTHER NORMAL PROCEDURES in Section IV of the AFM for instructions when
using Jet B, JP-4, or aviation gasoline.

The LEFT ENGINE and RIGHT ENGINE liquid crystal fuel quantity indicators
located on the center subpanel display total quantity in each system graphically
and digitally in pounds remaining.

An AFT TANK QTY push button is provided under each fuel quantity gage to
check the fuel remaining in the left or right aft fuel tanks. When these buttons are
pushed the fuel remaining, in pounds, in the aft tank(s) is displayed on the quantity
indicators.

FUEL TEMPERATURE INDICATOR

The fuel temperature indicator is located on the center subpanel in the FUEL
MANAGEMENT group and is placarded FUEL TEMP °C. The fuel temperature
sensor for this measurement is located in the left hopper fuel tank.

NOTE

Minimum operational fuel temperature is -27°C.

ELECTRICAL SYSTEM

The airplane electrical system is a 28-VDC (nominal) system with a negative lead
return. Electrical DC power is provided by a single air cooled battery and one
starter-generator mounted on each engine and connected in paraliel. For ground
operation, electrical power may be supplied from an external auxiliary power unit.

3-38 October, 1996



Peecheraft Section 1lI

Model 2000 Systems Desecription
BATTERY AND CONTROL

Electrical power for engine starting and emergency airplane operation is supplied
by one air-cooled nickelcadmium battery. Battery voltage is monitored by a
voltmeter located on the center subpanel. Power to the center bus from the
battery is through the battery bus tie relay. it is controlled by the BATT ON - OFF
switch. The battery is installed in the right hand nacelle which is fitted with an air-
cooling inlet and exit which provides battery venting. The battery is protected from
the cold temperatures by a thermostatic valve to reduce air intake.

BATTERY MONITOR SYSTEM

The battery monitor system notifies the pilot of an abnormal charge rate with the
annunciation BATT CHG RATE on the warning annunciator panel. The system
performs its own self-test whenever the battery switch is placed in the ON
position. The annunciator will iliuminate for 2 seconds after the battery is turned
ON. The circuit will illuminate the BATT CHG RATE annunciator if the charge rate
is in excess of 12 amps over a period of 15 minutes, or increasing more than 1/2
amp over a period of 30 minutes. The circuit is in parallel with the BATT AMP
meter, therefore, a failure in the battery monitor circuit will be accompanied by a
readout of zero on the BATT AMP meter when the BATT AMP switch is pressed.
Depressing the BATT MONITOR button on the pilot’s TEST subpanel will perform
the same self-test as the battery switch. Depressing the button should illuminate
the BATT CHG RATE annunciator for 2 seconds. The annunciator will extinguish
after 2 seconds if the self-test is satisfactory.

STARTER-GENERATOR OPERATION AND CONTROL

Functioning as generators, the starter-generators are controlled by individual
generator control switches (GEN RESET - ON - OFF) located with the battery
switch under a single gang bar. The switches control the generators by the
function of two solid-state generator control panels, one for each generator. Each
control panel provides voltage regulation, generator paralleling, generator line
contactor control, reverse current protection, overvoltage protection, cross-start
current limiting, overexcitation protection and a generator reset function.

Functioning as starters, the starter-generators are individually powered from the
center bus through a starter relay. The start cycle is controlled by two three
position switches (IGNITION AND ENGINE START - LEFT - RIGHT - ON - OFF -
STARTER ONLY).

During normal operation, the generators operate in parallel. Digital display
indicators placarded, BATT AMP/L LOAD-%, VOLTS-DC, and R LOAD-% are
provided for system monitoring.

EXTERNAL POWER

For ground operation and engine starting, 28-VDC electrical power may be
supplied to the airplane from an external auxiliary power unit. The auxiliary power
unit can be connected to the airplane through an external power receptacle. The
receptacle is located at the forward outboard corner of the left main fanding gear
wheel well. The external power relay is controlled by a sensor which will allow it
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to close only if the polarity of the voltage being supplied to the external power
receptacle is correct. Overvoltage protection is also provided. The EXT POWER
CONN message will display when an external DC power plug is connected to the
airplane. Power to the airplane is controlled by the external power EXT PWR -
OFF-RESET switch on the pedestal. The voltage can be monitored by the VOLTS-
DC meter on the pedestal.

POWER DISTRIBUTION

The airplane slectrical system is composed of a left and right generator bus,
center bus, triple fed bus, and hot battery bus. The primary buses are
interconnected through bus tie relays to allow the entire system to be powered by
one or both generators. During manual bus tie switch operation, the battery will
also power the entire system without aid from the generators for a short period
of time. Power distribution control is provided by a solid-state controller. Under
flight conditions with dual generator failure, both generator buses become isolated
leaving the loads on the triple fed and center busses to be powered by the battery.
If the current sensors (left bus tie, right bus tie or battery tie) detect a load of
approximately 325 amps they will open the appropriate bus tie relay. The bus tie
relay is reset by placing the GEN TIES - MAN CLOSED - NORM - OPEN switch
in the OPEN position and then returning it to the NORM position. Verification of
bus tie being open is provided by the EICAS caution message L - R GEN TIE
OPEN.
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CIRCUIT BREAKER BUS LOADING

HOT BATTERY BUS

LEFT ENGINE FIRE EXT

RIGHT ENGINE FIRE EXT

ELECTRIC DIPSTICK

MEMORY

SPARE

CABIN LIGHTS

BATTERY RELAY

GROUND RTU

GROUND AUDIO

GROUND COMMUNICATION

BAGGAGE COMPARTMENT LIGHTS

FLOOD LIGHTS - COCKPIT

LEFT F/W SHUTOFF VALVE

RIGHT F/W SHUTOFF VALVE
il STANDBY PITCH TRIM

CENTER BUS

FWD WING ACTUATOR

WING INSPECTION LIGHT

TAX! LIGHT

STROBE -ANTI-COLLISION

LEFT PITOT STATIC HEAT

FLAP MOTOR POWER

EICAS POWER

CONDENSER BLOWER

DC TEST JACK

ALT BLOWER CONTROL
RELAY

ALTERNATE BLOWER
POWER

LANDING GEAR MOTOR

RIGHT GENERATOR BUS

AFT VENT BLOWER POWER
CO-PILOT’'S WINDSHIELD ANTI-ICE
PILOT'S REDUNDANT WSHLD ANTI-ICE
RIGHT CHIP DETECTOR

RIGHT BLEED AIR CONTROL

RIGHT LANDING LIGHT

RIGHT POWER CABLE HEATER

RIGHT STANDBY ENGINE ANTI-ICE
RIGHT AOA TRANSMITTER HEAT

RIGHT PITOT STATIC

STBY ICE DETECTOR
RELAY STBY SURFACE DEICE TEST

342

NO. 3 AVIONICS BUS FEEDER

TRIPLE-FED BUS FEEDER

CONDENSER BLOWER

PROPELLER SYNC

NOSE LANDING LIGHT

LEFT FIREWALL FUEL VALVE

RIGHT DEICE VALVE HEATER

RIGHT FUEL VENT HEAT

RIGHT WINDSHIELD
CONTROL

LEFT STBY WINDSHIELD
CONTROL

SURFACE DEICE PCT ASSY

EICAS POWER
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CIRCUIT BREAKER BUS LOADING (Cont’d)
LEFT GENERATOR BUS

FORWARD VENT BLOWER
NO. 2 AVIONICS FEEDER

TRIPLE-BUS FEEDER
LEFT CHIP DETECTOR

AUTO-FEATHER

BRAKE DEICE

RIGHT FIREWALL FUEL VALVE

NAVIGATION LIGHTS

LEFT LANDING LIGHT

LEFT STANDBY ENGINE ANTI-ICE

LEFT WINDSHIELD CONTROL

LEFT WINDSHIELD WIPER POWER

NO/SMOKING/FSB AND READING
LIGHTS

TOILET

FLOURESCENT LIGHTS

EICAS FEEDER

REFRESHMENT BAR

PILOT'S WINDSHIELD ANTI-
ICE

PROP GOVENOR TEST

WINDSHIELD WIPER
CONTROL

ICE DETECTOR

SURFACE DEICE

GROUND ICE DETECTOR

LEFT AOA TRANSMITTER
HEAT

LEFT FUEL VENT HEAT

LEFT POWER CABLE HEATER

LEFT DEICE VALVE HEATER
STORM LIGHT

CIGARETTE LIGHTER

HEATED OVERBOARD DRAIN

FWD VENT FAN CONTROL

TRIPLE FED-BUS

CABIN LIGHTS

INSTRUMENT INDIRECT LIGHTS
RIGHT EDC CHANNEL B

RIGHT SQUAT SWITCH

LDC DISPLAY LIGHTS
FLOURESCENT LIGHTS

RIGHT FUEL QUANTITY
FUEL TRANSFER VALVE
RIGHT FIRE DETECTOR
RIGHT IGNITOR POWER
LANDING GEAR CONTROL

October, 1996

OVERHEAD FLOOD LIGHTS

LEFT EDC CHANNEL B

LEFT SQUAT SWITCH

FLIGHT INSTRUMENT LIGHTS

AVIONICS CO-PILOT BUS
FEEDER

RIGHT STANDBY FUEL PUMP

RIGHT EDC CHANNEL A

RIGHT OIL PRESS
TRANSDUCER

RIGHT START CONTROL

RUDDER TRIM B
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CIRCUIT BREAKER BUS LOADING (Cont’d)
TRIPLE FED-BUS (Cont'd)

PITCH TRIM

FLAP CONTROL

COLUMN PUSHER CLUTCH
LEFT FUEL QUANTITY
FUEL TEMPERATURE

LEFT FIRE DETECTOR
LEFT IGNITOR POWER
RUDDER TRIM A

PITCH TRIM A

COLUMN PUSHER MOTOR

LEFT FUEL PRESS LO WARNING
BLEED AIR FAILURE WARNING
GENERAL RESET

LEFT BLEED AIR CONTROL
LEFT FUEL QTY LO WARNING
L STALL WARN COMPUTER
RIGHT BUS TIE CONTROL
RIGHT FUEL QTY LO WARNING
RIGHT OIL PRESS LO WARNING
STALL WARNING

RIGHT MAIN ENGINE ANTI-ICE
STATIC SOURCE SELECT

RIGHT FLAP MONITOR
R STALL WARNING COMPUTER

3-43A

ROLL TRIM

LEFT FLAP MONITOR

LEFT STANDBY FUEL PUMP

LEFT EDC CHANNEL

LEFT OIL PRESS
TRANSDUCER

LEFT START CONTROL

ROLL TRIM A

LANDING GEAR INDICATOR

LEFT OIL PRESS LO
WARNING

LEFT MAIN ENGINE ANTI-ICE

LEFT BUS TIE CONTROL

CABIN PRESSURE CHANNEL
A

CABIN PRESSURIZATION A

LANDING/TAXI LIGHT
CONTROL

RIGHT FUEL PRESS LO
WARNING

CABIN ALTITUDE WARNING

LANDING GEAR WARNING
HORN

CABIN PRESSURE CHANNEL
B

FLAP INDICATOR
DEICE VALVE MANUAL MODE

8701433
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LIGHTING SYSTEMS

COCKPIT

An overhead light panel, accessible to both the pilot and copilot, controls all lights
in the cockpit. With the exception of the STORM FLOOD light which is controlled
by a OFF - LOW - HI switch, the cockpit, panel, and disptay lights are controlled
by rheostat dimmers.

Refer to BRIGHTNESS AND BALANCE under FLIGHT INSTRUMENTS in this
Section.

Alternate-action push button switches for the landing, taxi, wing, navigation, and
strobe - anti collision lights are in the cockpit overhead panel.

The circuit breakers for the interior lights (except reading and table lights) are
located in the aft electronics bay, accessible only on the ground. The reading and
table lights circuit breaker is located in the cockpit where the pilot can access it
if necessary.

CABIN

The cabin is lighted with perimeter lights along the sides of the cabin headliners,
a table light above each table, a reading light above each seat, and aisle lights.
There is also an aft baggage compartment light controlled by an automatic switch.

Reading lights are controlled by a READING LIGHT switch located on the console
below each window.

Cabin overhead lights are controlled by the CABIN OVHD switch in the cockpit
overhead lighting panel.

The cockpit flood and subpanel lights, aisle, entry and door lights are controlled
by the switches on the cabin entry switch panel, located on the left forward
partition. The switches control the lights as follows:

COCKPIT Controls the cockpit flood and subpanel lights.

AISLE Controls the aisle lights.

ENTRY Controls the cabin entry lights.

DOOR Controls the airstair door light and the light panel light.

SELF-LUMINOUS SIGNS

There are three self-luminous signs in the cabin. An EXIT sign mounted in the
foyer directly above the cabin door. An EXIT sign mounted above the emergency
exit and an EXIT-PULL sign on the emergency door handle.

EXTERIOR
There are three landing lights, one on each wing tip and one on the nosewheel

strut. All are high intensity spotlights. The taxi light, also on the nosewheel strut,
is a floodlight.
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An anti-collision light assembly, is mounted on the lower outboard surface of each
tipsail. The assembly consists of a forward/outboard facing colored navigation B
light, a protruding white strobe light and an outboard/aft facing white pasition light.
The other aft facing white position light is mounted in the tailcone.

The lights are controlled by the NAV, STROBE - LOW - ANTI-COLL switches in the
overhead light control panel. The NAV swiltch controls the navigation and position
lights. The STROBE - LOW switch provides a low intensity strobe light. The
STROBE - ANTI-COLL switch provides a high intensity strobe light.

ENVIRONMENTAL SYSTEM

The environmental system consists of pressurization, ventilation, heating and
cooling systems, and their associated controls.

PRESSURIZATION SYSTEM

CABIN PRESSURE CONTAROL SYSTEM

The Cabin Pressure Control System (CPCS) is designed to control cabin altitude
and cabin rate-of-change. The controller is connected to the pneumatic relay, a
vacuum source, and is vented to cabin ambient pressure.

The pressurization controller, mounted near the lower center instrument panel,
controls modulation of the outflow valves. The outer scale (CABIN ALT-FT) of the
dual-scale indicator indicates the cabin pressure altitude which the controller is set
to maintain. The inner scale (ACFT) indicates the maximum ambient pressure
altitude at which the airplane can fly without causing the cabin pressure altitude
to exceed the value selected on the outer scale of the dial. The rate knob will
control rate-of-change from a minimum of approximately 50 feet per minute up to
approximately 3000 feet-per-minute.

The actual cabin pressure altitude is continuously indicated by the cabin altimeter
located on the copilot’s left subpanel. Just to the right of the cabin altimeter is the
cabin vertical speed (CABIN CLIMB) indicator, which continuously indicates the
rate at which the cabin pressure is changing.

A PRESS button located in the TEST group on the pilot’s left subpanel is used to
perform systems verification checks (ground only). When depressed, the cabin will
pressurize to a maximum of 120 feet below airplane altitude at a cabin rate-of-
descent of 400-450 feet-per-minute. Releasing the PRESS will depressurize the
cabin at the same rates.

Control of the system is provided by a knob located to the right of the CABIN
CONTROLLER knob and is placarded MANUAL CABIN ALT CONTROL - NORM
- INCR - DUMP. The valve is connected to a vacuum source and the outflow/
safety valves. Full clockwise rotation will select the DUMP position. Rotation of the
knob in a clockwise direction will allow the cabin to rapidly depressurize to an
altitude of 13,000 feet £1500 feet if the airplane altitude is above 14,500 feet and
will depressurize to zero differential if the airplane altitude is below 11,500 feet.

Prior to takeoff, the cabin altitude selector knob should be adjusted so that the
ACFT ALT scale on the indicator dial indicates an altitude approximately 1000 feet
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above the planned cruise pressure altitude or the CABIN ALT scale indicates an
altitude at least 500 feet above the takeoff field pressure altitude. The rate control
selector knob should be adjusted as desired; setting the index mark at the 10-
o'clock position will provide the most comfortable cabin rate of climb. As the
airplane climbs, the cabin pressure altitude climbs at the selected rate of change
until the cabin reaches the selected value. If the airplane climbs to an altitude
higher than the value indexed on the ACFT scale of the dial on the face of the
controller, the cabin-to-ambient pressure differential will reach the pressure relief
setting of either outflow/safety valve (8.4 psi cabin-to-ambient differential).

During cruise flight operation, if a new cruise altitude is required, the cabin altitude
selector knob should be adjusted so that ACFT ALT scale on the indicator dial
indicates an altitude approximately 1000 feet above the planned cruise pressure
altitude and at least 500 feet above the landing field pressure altitude.

Should the cabin altitude exceed 10,000 feet, a red CAB ALT HI warning
annunciator will illuminate. If the cabin differential exceeds 8.4 psi, a red CABIN
DIFF HI warning annunciator will illuminate. Both annunciators are located in the
warning annunciator panel in the glareshield.

UNPRESSURIZED VENTILATION

Fresh air ventilation is provided from the bleed air inflow system, which is available
during both the pressurized and the unpressurized mode.

HEATING

Engine bleed air, through the environmental flow control valves, is utilized to heat
the cabin.

Air outlets are provided for each pilot under the instrument panel. These outlets
are regulated by the PILOT AIR - PULL ON knob and the COPILOT AIR - PULL
ON knob located on the respective pilot's subpanel just below and outboard of the
control columns. The air supply for windshield defrost is controlled by the
DEFROST AIR - PULL ON knob located just below the PILOT AIR knob. If the
temperature in the duct supplying the floor level outlets becomes excessive, the
DUCT OVERTEMP caution message will illuminate. Refer to the ILLUMINATION
OF DUCT OVERTEMP MESSAGE procedure in SECTION IIIA, ABNORMAL
PROCEDURES of the AIRPLANE FLLIGHT MANUAL for corrective action.

An indicator placarded CABIN TEMP °F located on the copilot's left subpanel
indicates the cabin temperature in Fahrenheit and displays the ECS fauits. ECS
error codes 930 and 940 shown in the cabin temp display are normal and must be
disregarded.
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AIR CONDITIONING SYSTEM

Cabin air conditioning is provided by a vapor-cycle refrigeration system. The
engine driven compressor will operate as required in the MANual or AUTO TEMP
MODE, provided operation is not prohibited by the system protection controls.
System protection controls will prevent compressor operation if refrigerant
pressure is too high or too low, or if the ambient temperature is below
approximately 10°F.

The forward and aft vent blowers draw return cabin air through their respective
evaporators and discharge into the cabin distribution ducts.

ENVIRONMENTAL CONTROLS

The ENVIRONMENTAL control section on the copilot’s left subpanel provides for
automatic or manual control of the system. Three additional manual controls on
the main instrument subpanels may be utilized for partial regulation of cockpit
comfort. The full out position of these controls will provide the maximum air flow
to the cockpit.

When the TEMP MODE selector switch on the copilot's left subpanel is in the
AUTO position, the heating and air conditioning systems operate automatically as
a function of AUTO TEMP selection.

The AUTO TEMP knob provides regulation of the temperature level in the
automatic mode. Temperature sensors in the cabin, in conjunction with the control
setting, initiate a heat or cool command from the Environmental System Controller
(ESC).

The CKPT knob is used to position the cockpit/cabin diverter valve. This valve
divides the environmental air to the cockpit area or the cabin area. This knob
operates independently from the AUTO TEMP knob. With the CKPT knob in the
12 o'clock position, the environmental air is split approximately 50% cockpit/50%
cabin. With the CKPT knob in the full DECR position (fully CCW), the diverter valve
will send virtually all environmental air to the cabin. In the full INCR position (fully
CW), virtually all environmental air will be sent to the cockpit.

MANUAL MODE CONTROL

When the TEMP MODE switch is in the MAN position, regulation of the cabin
temperature is accomplished by holding the MAN TEMP switch to either the INCR
or DECR position as desired. When released, this switch returns to the center (no
change) position. Cabin temperature response is proportional to the length of time
the MANUAL TEMP switch is depressed with approximately one minute required
to go from full increase to full decrease or vice versa. When the TEMP MODE
selector is in the MAN position, the air conditioner system will operate when
manual temperature control has reached the full decrease setting, and the cooling
system protection devices are not preventing normal operation.

If the cabin temperature is comfortable but the cockpit temperature is not, the
following procedures are suggested:
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HEATING MODE

If the cockpit is too cold

1. Turn the CKPT/CABIN AUTO TEMP CKPT knob toward INCR.

2. PILOT AIR, COPILOT AIR and DEFROST AIR knobs - PUSHED FULLY IN,
or as required.

3. Cockpit Overhead/Instrument Panel Eyeball Outlets - CLOSED, or as
required.

If the cockpit is oo hot

1. Turn the CKPT/CABIN AUTO TEMP CKPT knob toward DECR.

2. PILOT AIR and COPILOT AIR knobs - PULLED FULLY OUT, or as
required.

8. Cockpit Overhead/Instrument Panel Eyeball Outiets - OPEN, or as
required.

BLEED AIR CONTROL

Bleed air entering the cabin is controlled by a switch placarded BLEED AIR
VALVES - EMER - OFF - L ENG - BOTH - R ENG - HIGH FLOW. A firewall shutoff
valve is installed in each nacelle. When the bleed air valve switch is in BOTH, the
left and right shutoff valves open and the flow rate is controlled to 3 Ib/min by
each flow control valve. When the switch is in L ENG, R ENG or HIGH FLOW, the
flow rate increases to 5 Ib/min from the selected side. When EMER is selected, the
left firewall valve closes and the right flow control valve regulates at 5 Ib/min and
bypasses all plumbing in the airplanes aft section. The EMER air is routed directly
to the aft ventilation blower for mixing and distribution.

BLOWER CONTROL

The forward and aft ventilation blowers are of the brushless D.C. type. The
blowers use an electronic speed controller to allow for a variable selection of
blower speeds. A rotary control switch on the Environmental Systems Subpansel,
placarded HIGH - LOW, will enable the pilot to select blower speeds for the
desired air flow rates and to minimize the sound level. The blowers are variable
from 70% to 100% output.

BLEED AIR DISTRIBUTION DUCT OVERTEMP PROTECTION

The Environmental System Controller (ESC), with the bleed air duct temperature
sensor, monitors bleed air temperature entering the cabin and directs the bypass
to limit this temperature to 400°F. After bypass valve reposition the ESC will select
condenser blower ON to improve heat exchanger capability.

DISTRIBUTION AIR DUCT OVERTEMP PROTECTION
The ESC, with the forward and aft distribution duct sensors, monitors duct air

temperature. Shouid the duct air temperatures exceed the specified limit, the ESC
will act to reduce or limit that temperature, by the following: increasing blower
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speeds, repositioning the diverter valve, adjusting the bypass valve, activating the
vapor cycle air conditioner and selecting the condenser blower ON.

BLOWER FAILURE PROTECTION

The ESC utilizes sensitive pressure switches to monitor the operating status of the
forward and aft vent blowers. Should an inoperable blower be detected, the ESC
will automatically take the following actions to avoid excessive temperatures and
advise the crew of a fault.

¢ Override crew control of diverter valve and divert all bleed air to the
remaining operable blower; upspeeding it to 100% output (only if the duct
temperature exceeds the limits).

¢ Display on the CABIN TEMP display, alternating with CABIN TEMP the 3-
digit fauit code.

DIAGNOSTICS

The system has diagnostic capabilities to continuously monitor the following listed
items and generate the assigned 3-digit (9XX) fault code on the cabin temperature
display when that fault is detected. No pilot action is required as a result of these
displayed codes.

Fault codes are displayed as long as the fault remains and are cancelled if the
fault clears. The fault code is displayed for a five (5) second interval, then cabin
temperature for 10 seconds - alternating. If more than one (1) fault exists, each
fault is displayed for five (5) seconds in series, then the cabin temperature for the
remainder of the 15 second update period. If more than three (3) codes are
displayed, the cabin temperature will not be displayed.

FORWARD CABIN

910 - Fwd blower failed.

911 - Fwd Left Distribution Duct Temperature Sensor failed.

912 - Fwd Right Distribution Duct Temperature Sensor failed.

913 - Fwd Cabin Temperature Sensor failed.

AFT CABIN

920 - Aft Blower failed.

921 - Aft Left Distribution Duct Temperature Sensor failed.
922 - Aft Right Distribution Duct Temperature Sensor failed.

923 - Aft Cabin Temperature Sensor failed.
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LEFT WING

930 - Normal Indication - Disregard

931 - Left Flow Control Valve Temperature Sensor failed.

RIGHT WING
940 - Normal Indication - Disregard

941 - Right Flow Control Valve Temperature Sensor failed.

AFT FUSELAGE

950 - Bypass Valve failed.

951 - Bleed Duct Temperature Sensor failed.

952 - Diverter Valve failed.

953 - Power Source to ESC failed.

955 - Processor failed.

957 - Emergency Valve failed.

Refer to the BEECHCRAFT Starship 1 Maintenance Manual for additional
information.

OXYGEN SYSTEM

The oxygen system provides an emergency oxygen flow for crew and passengers il
at cabin pressure alftitudes up to 41,000 feet. The oxygen duration chart (NORMAL
PROCEDURES Section, FAA Approved Airplane Flight Manual) is based on a flow
rate of 4.7 LPM per passenger mask and at an altitude schedule for the diluter
demand crew masks. Before each flight, check the OXYGEN PRESSURE indicator
located on the copilot’s left subpanel to verify that sufficient oxygen is available for
the flight.

WARNING

sustained flight at cabin altitudes above 34,000 feet. The highest

Adequate oxygen pressure is not provided to the passengers for I
recommended cabin altitude for sustained flight is 25,000 feet.
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A standard 77-cubic foot oxygen cylinder provides oxygen for the crew and each
passenger. A 115-cubic foot cylinder is offered as optional equipment. Each
cylinder is of composite construction and mounted in the lower right nose
compartment. Located adjacent to the cylinder and accessible through a
removable cover is the cylinder fill-valve and high pressure oxygen gage. The
oxygen cylinder must be filled with aviator's breathing oxygen to a pressure of
1850 t50 psig at 70° F.

A SYS READY - PULL ON handle located on the pilot’s right subpanel opens and
closes the shut-off valve located at the oxygen supply cylinder. The primary
oxygen supply line delivers oxygen at 70 10 psig to the crew and passenger
oxygen outlets. Any time the primary oxygen supply line is charged, oxygen is
available to the crew.

The crew ig provided with EROS automatic pressure breathing diluter-demand,
quick-donning oxygen masks with integral microphones. The masks are stored in
the sidewalls of the cockpit just aft of the instrument panel. The crew masks
should always be plugged in and stowed so that oxygen will be immediatsly
available when required. This will not cause a loss of oxygen since demand masks
deliver only upon inhalation.

To don the mask, grasp the hose at the mask and remove the mask from the
storage compartment. Inflate the mask harness by squeezing the red lever on the
left side of the regulator, then don the mask and release the lever.

Three modes of operation are available to the crew: NORMAL, 100% and
EMERGENCY. NORMAL or 100% is selected by a lever located on the bottom
right side of the mask regulator. With the mask in the NORMAL position at cabin
altitudes less than 30,000 feet, the masks operate in the diluter-demand mode,
delivering diluted oxygen only upon inhalation. At cabin altitudes between 30,000
and 35,000 feet, the masks operate in the 100% mode, delivering oxygen only
upon inhalation. At cabin altitudes greater than 35,000 feet, the masks operate in
the pressure breathing mode, delivering undiiuted oxygen to the user at a positive
pressure.

With 100% selected, undiluted oxygen will be supplied upon inhalation at cabin
altitudes less than 35,000 feet. This position should be selected for mask stowage
to ensure a maximum safety margin should a rapid cabin depressurization occur.

EMERGENCY mode is selected by turning the control knob located on the bottom
of the mask regulator to the EMERGENCY position. In this position, undiluted
oxygen is supplied at a positive-pressure regardless of cabin altitude. Emergency
mode should be used anytime smoke or fumes are present.

After donning the mask, check the flow indicator in the oxygen supply hose to
ensure oxygen is being supplied to the regulator (red-no flow; white-flow). The
crew masks can be donned with the use of one hand. The masks contain
microphones which allow continued communication while the masks are being
worn.

The passenger-oxygen system is of the continuous flow type. Masks are provided
for each passenger and deployed from overhead oxygen mask compartments. A
mask is also available in the toilet area and deployed from an overhead oxygen
mask compartment. These masks are automatically presented to the passengers
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anytime the cabin pressure altitude exceeds 12,500 feet. The pilot can manually
deploy the passenger oxygen masks by pulling out PASS MAN DEPLOY handle.
Oxygen can be shutoff and the remaining oxygen isolated to the crew by pulling
the oxygen control circuit breaker and pushing the PASS MAN DEPLQOY handle to
the OFF position.

Three messages are displayed on the EICAS to notify the crew of the status of the
oxygen system along with a digital oxygen cylinder pressure display. The digital
pressure display, located on the copilot's left subpanel, is driven by a pressure
transducer located near the oxygen cylinder. The OXYGEN NOT ARMED message
will be -isplayed when the OXYGEN SYST READY - PULL ON handle is in the OFF
position. The OXYGEN PRES LO message will display if the pressure in the
oxygen bottle is less than approximately 500 psi or as the pressure drops below

Bthat value during use. The PASS OXYGEN ON message will be displayed when
the passenger oxygen supply line is charged.

PITOT AND STATIC AIR SYSTEM

Dual, electrically-heated, pitot-static probes are located on the forward nose
section. Each probe is equipped with a self-limiting heating element for anti-ice/
deice protection and to prevent probe overtemperature.

When the STATIC SOURCE switch on the pilot's left subpanel is in the NORM
position, the system is plumbed such that pilot and copilot static sources are used
together. In the case of a malfunction in either the pilot or copilot static air source,
place the STATIC SOURCE switch to the ISOLATED position. This closes both
solenoid valves, allowing the left and right pitot static ports to be used only for
their respective sides.

The pilot's air data computer is connected to the left pitot static system. The
copilot's air data computer, landing gear warning switch, standby airspeed
indicator, aitimeter, cabin differential pressure indicator, deice pressure indicators,
and CAB ALT HI pressure switch are connected to the right pitot system.

Pitot-Static probe heater switches located in the ICE PROTECTION panel on the
pilot's right subpanel are placarded PITOT/STATIC - PILOT - COPILOT.
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STALL WARNING SYSTEM

The stall warning system constantly monitors the airplane angle-of-attack and
elevator position to determine airplane attitude with respect to impending stall.
This determination is biased by power lever and flap position to account for
configuration change as it affects stall speed. The system utilizes these inputs to
signal a stall warning in the form of a column shaker, column pusher and warning
horn. The system utilizes two independent stall warning computers. Each
computer has its own power distribution, computation, monitoring, testing and
warning functions. The computers process signals from its AQA transmitter,
elevator position sensor and power lever position switch along with shared signals
from the flap position sensor and squat switch (weight on wheels) sensor to
provide outputs to the column shaker, column pusher and stall warning horn. Each
computer will also display a STALL WRN FAIL message if it detects a failure
during the test mode or during flight.

An ANGLE OF ATTACK indicator and AOA LEFT RIGHT switch are on the pilot's
outboard side panel. The indicator provides a means to monitor system operation
during preflight and flight operations. The LEFT RIGHT switch selscts the side that
provides input to the indicator.

NOTE

The angle of attack system on thig airplane is installed only as a
component of the stall warning system and is not designed for, nor
is it usable for flying any type of angle of attack referenced
maneuver.

Either computer can supply an activation signal to the control column shaker. The
activation signal threshold is a predetermined value of sither the elevator or AOA
sensor position and is sent when either computer senses a threshold value from
either sensor.

Simultaneous action by both computers is required to activate the column pusher.
The computers provide a signhal hased on a predetermined threshold value of
angle-of-attack only, which is independent of elevator position. The right computer
provides power to the pusher clutch and the left computer provides power to the
pusher motor. An autopilot disconnect signal is supplied by each computer when
the column shaker operating thraeshold is reached. If any of these signals are
absent, column pusher action cannot occur. The column pusher will not function
if the flaps are extended. The pusher motor signal from the left computer can be

Binterrupted by actuation of the FLAP/TRIM - PUSHER - INTER - AP/YD DISC
switch. When the threshold for push is sensed by either computer, a 1.5 second
internal timer is started. If the airplane angle-of-attack has not been reduced below
the threshold by that time the stail warning horn is activated. A G-switch will not
allow the pusher to function when less than 0.5 g is sensed.

ANGLE OF ATTACK TRANSDUCER

The angle of attack (AOA) transducers are powered through the LEFT STALL or
RIGHT STALL circuit breakers located in the WARNING group on the left circuit
breaker panel. A paddle vane and a potentiometer are connected inside the
airstream sensing probe. Pressure differential relative to the center of the
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airstream causes the paddle vane to turn and the potentiometer to output a signal
to the stall warning computer.

BLEED AIR PNEUMATIC SYSTEM

High-pressure bleed air from each engine compressor, routed through the firewall
shutoff valves and regulated, supplies pressure for various systems and a vacuum
source.

BLEED AIR WARNING SYSTEM

A bleed air warning system is provided to warn of excessive heat caused by bleed
air line rupture or leakage. A failure is indicated by the illumination of a bleed fail
warning annunciator. Should an illumination occur of the L BLEED FAIL warning
annunciator, place the BLEED AIR VALVES selector to the R ENG position.
Likewise, to the L ENG position if the R BLEED FAIL annunciator illuminates. If the
FUS BLEED FAIL warning annunciator illuminates, place the selector to the EMER
position. The EMER BLEED ON status message will now appear on the EICAS.

A caution (L BLEED OFF and R BLEED OFF) message on the EICAS is provided
to inform that an engine bleed air valve is not open. With the indication that the left
bleed air valve is closed, place the BLEED AIR VALVES selector to the R ENG
position. The illumination of the R BLEED OFF message would have the selector
placed to the L ENG position.

AIR DISTRIBUTION SYSTEM

The forced air distribution system provides passenger comfort, avionics cooling,
and windshield defrosting. The system incorporates both forward and aft
ventilation blowers that provide air flow through a system of lightweight insulated
sidewall and overhead air ducts.

AIR RETURN

Air return for the forward ventilation blower is taken from the lower portion of the
cabin through openings in the floor keel structure. Once the air penetrates the
keel, it is drawn under the floor towards the forward pressurized environmental
box. A portion of this return air is dumped overboard by the pressurization outflow
valves, the remainder of the air is filtered and redistributed by the ventilation
blower.

The aft ventilation blower draws return air from the upper portion of the cabin
through the aft baggage area. This air is filtered as it passes through the aft
evaporator prior to redistribution.

AIR DELIVERY SYSTEM
The ventilation blowers are designed with divided blower housings and dual

impeller wheels to allow for distribution of two different air temperatures when
heating of the airplane is selected. This is accomplished by providing separate
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duct systems to each half of the dual flow ventilation blowers and supplying
engine bleed air to one inlet of the blower housing (opposite motor side) for mixing
with cabin return air and redistribution to the lower duct system. The opposite inlet
side (motor side) of the blower housing will deliver filtered cabin return air for
avionics cooling or the cabin overhead duct system. When cabin cooling is
selected, all of the cabin duct systems will be supplied refrigerated cooling air for
the cabin and avionics. The overhead duct system utilizes WEMAC outlets which
incorporate flow and directional adjustments. The lower duct system diffuses air
from the lower consoles towards the floor for the full length of the cabin for best
air distribution and temperature control.

The cockpit duct system has push/pull controlled outlets on the lower side of the
avionics cooling plenum duct. Two outlets in the instrument panel and the
overhead console provide additional cockpit airflow variation.

AVIONICS COOLING

The avionics equipment requires forced air cooling for proper operation. The
forward vent blower is the primary source of avionics cooling and operates at the
speed selected by the CKPT/CABIN BLOWERS control on the copilot's left
subpanel. For the blower to operate either generator must be on line or an
external power source must be in use. The blower will then function with the
actuation of any one of the three INTEGRATED AVIONICS switches. Should the
blower fail, an airflow sensor mounted in the ducting system will activate a yellow
AVIONIC AIR FAIL message on the EICAS. The pilot should follow the appropriate
procedures found in the AIRPLANE FLIGHT MANUAL, SECTION 1A, ABNORMAL
PROCEDURES.

When the airplane is operated in the air conditioner mode, the avionics will receive
a portion of this conditioned air for cooling. During cold day operations when the
airplane is in a heating mode, the avionics will be cooled using cabin return air.
The cockpit ducting is a divided system that maintains separation of avionics air
and cabin air. The portion of the avionics cooling plenum duct that supplies
cooling air to the avionics has six ports that ducts air directly to the large EFIS
units. The exhaust of these units is allowed to rise through the instrument panel
glareshield and recirculate with the cockpit return air. The smaller EFIS units in the
panel use this exhaust air for cooling. The avionics cooling plenum continues
around the cockpit right side to supply air to the IAPS card cage located behind
the copilot seat. The air that passes through the card cage is ventilated into the
return air flow beneath the right floorboard.
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ICE PROTECTION SYSTEMS

GROUND ICING DETECTOR SYSTEM (OPTIONAL)
The optional Ground lcing Detector System is composed of the following items:

1. A Rosemount Ice Dstector (identical to the two ice detectors used for the
surface deice system) mounted on the upper surface of the nose. The ice
detector consists of a cylindrical probe mounted on an airfoil-shaped base.

2. A test switch located on the pilot's right subpanel, placarded GND ICE
DETR-TEST/NORM.

3. A 15 amp circuit breaker, placarded GND DETR, located on the Aux circuit
breaker panel.

4. Three messages on the EICAS display; ICING (in yellow and white), and
STBY DEICE FAIL (yellow). These messages are also a part of the Surface
Deice System and serve a dual purpose.

The system is designed to detect atmospheric icing conditions on the ground and
to notify the pilot with a yellow or white ICING message; yellow if the icing
equipment is off, and white if all icing equipment is on. The system is automatically
activated after the first generator is turned on. When .020 inches of ice accumulate
on the probe the heater is activated to mslt the ice on the probe and the mounting
base. This heat mode continues for only about 5 seconds after the ice is melted
from the cylindrical probe. The duration of the heat mode is not sufficient to
completely deice a probe and base that have accumulated significant amounts of
ice prior to engine start. If the ice detector is not deiced prior to engine start, ice
contamination at the junction of the cylindrical probe and the base may cause a
system failure, denoted by the illumination of the STBY DEICE FAIL message.

During ground operations, activation of the heat mode will cause the appropriate
ICING message to illuminate for a minimum of one minute. The one minute cycle
begins again each time the deiced probe accumulates another .020 inches of ice.
The ice detector continually performs a self test sequence and will cause the
STBY DEICE FAIL message to illuminate on the ground if a fault is detected. When
the left main gear squat switch is deactivated during the takeoff roll, all messages
are inhibited. Thus, if a failure of the Ground Icing Detector System is detected in
flight, it will not be annunciated until the squat switch is reactivated during the
landing roll. In flight any ICING or STBY DEICE FAIL messages are associated
with the surface deice system. On the ground, THE STBY DEICE FAIL message
could be associated with either the Surface Deice system or the Ground Icing
Detector System. Normal and Abnormal procedures associated with the Ground
lcing Detector System are contained in the FAA Approved Flight Manual
Supplement. See Section VIl in the FAA Approved Airplane Flight Manual.
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STALL WARNING ]

Each transmitter contains an internal heater. Primary power for the heaters is
supplied by the LEFT STALL WARNING and RIGHT STALL WARNING circuit
breakers, located in the ICE PROTECTION group on the left circuit panel, and
switched through the STALL switch in the ICE PROTECTION group on the left
inboard subpanel. The 157 watt probe heater is provided for deicing and anti-icing.
Heater current is controlled by internal circuitry which limits the current to prevent
heater burnout in still air, but still provides sufficient power for on-ground deicing.
An output from the transmitter to the stall warning computer monitors the probe
heater current. If a fault occurs, or if heater power is absent, either computer will
output a failure signal, which will be displayed on the EICAS as L STALL WARN
FAIL or R STALL WARN FAIL.

Secondary heating power is supplied directly to the transmitters from the LEFT
STALL WARNING and RIGHT STALL WARNING circuit breakers to power the 50-
watt case heater which is thermostatically controlled to supply additional heat
when needed.

PITOT/STATIC

Heating elements are installed in the pitot masts located on the nose. Each heating
element is controlled by an individual circuit breaker switch placarded LEFT -
PITOT STATIC - RIGHT located in the left circuit breaker panel in the ICE
PROTECTION group. The system is activated by a switch placarded PITOT/
STATIC - PILOT - COPILOT located on the pilot's right subpanel.

Actuation of these switches results in the powering of the electric heaters in the
pilot's and copilot’s pitot/static air masts. The heater power comes from the LEFT
PITOT STATIC and RIGHT PITOT STATIC circuit breakers in the ICE
PROTECTION area of the left circuit breaker panel.

FORWARD/SIDE WINDSHIELD/COCKPIT WINDOWS ANTI-ICE/DE-ICE
SYSTEM

The pilot's and copilot's forward/side windshields are heated. The system
incorporates a controller, temperature sensing element, wiring and power source.
The pilot's side has a redundant controller.

The pilot's windshield is electrically heated by either of the two controllers. Both
controllers have individual temperature sensors for overtemperature protection. In
the event of a controller failure, the other controller may be selected by the PILOT
WSHLD CONTROL - STBY -NORM lever-lock switch located in the ICE
PROTECTION pansl of the pilot's right subpanel.

The heating elements are controlled by the WINDSHIELD PILOT COPILOT - HIGH
- LOW - OFF lever-lock switches located in the ICE PROTECTION panel of the
pilot's right subpanel. The LOW setting heats all the windows and should be
adequate for most conditions. For severe conditions, HIGH concentrates the heat
to the windshield centers and more than doubles the heat to that area. The heat
is thermostatically controlled to maintain a glass temperature between 88°F and
110°F.
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There is no annunciation of windshield heat system status. For preflight and
inflight checks, the pilot may verify system operation by an increase
(approximately 14% for HIGH and and 12% for LOW) on the loadmeter.

To preflight-check the winashield heat, ensure the glass is cool enough for the
thermostat to demand heat, then observe the loadmeters while switching the
windshield heat to ON.

The controllers, temperature sensing elements, wiring, and power source are
redundant for the pilot's side only. A separate PILOT WSHLD CONTROL switch
with NORM and STBY positions is used in the event of a controller failure.

NOTE

Standby compass is erratic when windshield anti-ice is on.

FUEL VENT HEAT

Electrically heated fuel vents consist of a resistive heating element wrapped
around the fuel vent tube which protrudes through the lower surface of the main
(aft) wing. The fuel vent heaters are controlled by two switches located in the ICE
PROTECTION panel of the pilot's right subpanel placarded VENT/CABLE - LEFT
- RIGHT - OFF.

ENGINE POWER CABLE HEAT

The engine power cables are electrically heated from the fuselage outboard to the
engine nacelles. Power cable heat is controlled by the fuel vent/power cable heat
switches located in the ICE PROTECTION panel of the pilot's right subpanel and
placarded VENT/CABLE - LEFT - RIGHT - OFF.

ENGINE ANTI-ICE SYSTEM

The induction air inlet separators consist of two movable vanes actuated by a
single actuator with redundant motors. The first vane reduces the inlet area and
increases the airstream velocity. The heavier moisture and ice particles
concentrate in the outside portion of the turning air mass due to centrifugal force.
The second vane opens a bypass air duct which ejects the air containing the high
concentration of moisture or ice particles overboard.
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Engine ice protection controls, consist of two sets of switches on the pilot’s right
subpanel placarded ENGINE ACTUATORS - STBY - MAIN - LEFT - RIGHT - OFF.

ICE LIGHT

An ice light is provided to illuminate the outboard portion of the left main {aft) wing.
A second (optional) light is available for the right wing.

SURFACE DEICE SYSTEM

The surface deice system is fully operational upon completion of the preflight test.
The system is self monitoring and has the capability of displaying system
messages on the EICAS unit. Component redundancy is provided up to the boot
control valves. The system also incorporates a manual back-up system. The
system will shut down for 40 seconds any time the Flap/Fwd wing is cycled to
prevent the forward wing boots from being damaged while the wing is in motion.

The system controls are located on the ICE CONTROL pane! on the pilot's right
subpanel. The FWD WG MAN - AUTO - SEQ and MAIN WG INBD MAN - AUTO
- OUTBD MAN switches are spring loaded to the AUTO position for normal
(automatic) operation. The L - R PNEU indicator provides a digital display of
system pressure.

NORMAL (AUTOMATIC) OPERATION

An ice detector is installed on each side of the lower forward area of the nose. The
ice detectors sense an ice accretion of 0.020 inches and send a signal to the
counter within the main and standby system controllers. The counter then
monitors for eight ice detector cycles before starting normal surface deice
operation. The surface deice system cycles the forward wing, main outboard wing,
and main inboard wing for eleven seconds each. The counter is then reset and
again monitors for eight ice detector cycles.

If the main ice detector {left side) fails, or has lost power, or the main controlier
fails, the system automatically switches to the standby system. The system
completes the automatic cycle and resets the counter. The system will continue to
operate on the standby system.
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MANUAL SWITCH POSITION

Selecting the momentary manual position (FWD WG or MAIN WG) will cause the
boots to pressurize for as long as the switch is held in the MAN position. The
MAIN WG switch has MAN {(momentary) positions for both the INBD and OUTBD
boots. The FWD WG has one MAN position.

The SEQ position of the FWD WG switch will cycle the complete boot system as
if the ice detector had signaled for a normal cycle. The SEQ switch does not have
to be held in the activated position to complete the cycle.

NOTE

Refer to the AIRPLANE FLIGHT MANUAL SECTION I
LIMITATIONS, SECTION IIA ABNORMAL PROCEDURES or
SECTION IV NORMAL PROCEDURES for specific procedures.

VACUUM TEST SWITCH

A push button switch, placarded SURFACE DEICE - VAC and located on the TEST
PANEL on the pilot's left subpanel, provides for testing of the vacuum system
used for boot deflation. Refer to ICING FLIGHT in SECTION IV of the AIRPLANE
FLIGHT MANUAL NORMAL PROCEDURES for specific procedures.
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CROSSFEED VALVE
PRESSURE SENSING SWITCH
VACUUM SENSING SWITCH
FLOW CONTROL VALVE
HEATED DEICE VALVE
ENGINE BLEED AIR PORT
PRESSURE REGULATOR

CHECK VALVE PLUS ORIFICE
SEPARATOR

EJECTOR

FIREWALL SHUTOFF VALVE

Surface Deice System Schematic
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COMFORT FEATURES

TOILET

The toilet is located forward of the aft baggage compartment in a separate
partitioned area with two sliding doors. The toilet is positioned sideways, facing
inward on the aft right corner of the airplane. Access is gained to the toilet by
raising the hinged lid.

RELIEF TUBES

A relief tube is provided in the aft baggage compartment. A relief tube is also
installed in the cockpit and stowed under the pilot's seat.

A valve lever is located on the side of the relief tube horn. This valve lever must
be depressed at all times while the relief tube is in use.

NOTE

The relief tubes are for use during flight only.
CABIN FEATURES

FIRE EXTINGUISHERS

Two fire extinguishers are installed as standard equipment, one on top of the
chart storage shelf behind the copilot's seat, and one on the floor beside the
forward baggage compartment in the cabin area.

WINDSHIELD WIPERS

The dual windshield wipers have two speeds, plus a delay mode. The wipers are
controlled by a WINDSHIELD WIPER - OFF - INTMT - SLOW - FAST switch
located on the overhead control panel.

Do not operate windshield wipers on dry giass.

SUNVISORS

Two sunvisors, one for the pilot and one for the copilot, are provided. Each
sunvisor is universally adjustable to prevent glare and glare-caused washout of
the CRT displays.
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FLIGHT INSTRUMENTS

All CRT display units except the Sensor Display Unit (SDU) use high resolution,
high contrast color displays. The SDU uses a monochrome display.

The CRT displays replace the traditional flight instruments as follows:

Electronic Display

Primary Flight Display
(PFD)

Navigation Display
(ND)

Airspeed Indicator
(ASI)

Altitude Indicator (ALI)

Sensor Display Unit
(SDU)

Engine Instrument,
Crew Alerting System
(EICAS)

Multifunction Display
(MFD)

Control Display Unit
(CDU)

Features

Attitude Indicator, Marker Beacon Lights, and Autopilot
Mode Annunciator. Also reversionary source for ND.

Choice of formats; HSI, Radar, or ARC/MAP. Also
reversionary source for PFD.

Airspeed Indicator, Airspeed Trend Indicator, TAS

Display, Air Temperature Indicator, and IAS bug.

Altimeter, Vertical Speed Indicator, Altitude Select Panel
and V/S Set Bug.

Choice of formats, RMI, VLF, VOR, and DME. When
received the marker beacon identification is also
displayed. Also provides HSI mode as backup to
Navigation Display under low power option.

Engine Instruments, and expanded messages.

Weather Radar Moving Map, integrated with radar.
Checklist visual aid. Joystick waypoint positioning.
Diagnostics. Backup to EICAS display.

FMS, menu driven. Automatic radio tuning from flight
plan data. Database retrieval of navaids and airports.

BRIGHTNESS AND BALANCE

The NDs, PFDs, EICAS and MFD incorporate both BRT and BAL controls. Unit
brightness (BRT) is provided to adjust maximum display brightness for the cockpit
user. The BRT control should be adjusted for high ambient light conditions with
the overhead light master switch OFF by rotating the knob fully CW then CCW until
CRT dimming is just noticed.

NOTE

Leaving the BRT knob in the full CW position will bias the
brightness circuitry and defeat any overhead light dimming control
capability.

Unit balance or trim (BAL) adjustment is used for lighting balance between
displays after BRT adjustment and is used to allow override control of brightness
in the event of overhead light dimmer failure. It should be a nominally centered
adjustment for pilot preference with the overhead light master switch OFF.
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Overhead light panel dimming control is provided for zone (pilot, copilot and center
panel area) dimming of the displays. The zones should be adjusted for low light
conditions with the overhead light master switch ON. Once set, the pilot may
switch between states of high and low ambient light conditions by simply pushing
the overhead master light switch OFF or ON, respectively.

NOTE

Dimming changes are slewed within the CRTs and do not occur
immediately.

OVER TEMPERATURE WARNING

if the NDs, PFDs, EICAS or MFD internal temperature monitor detects an
approaching thermal cutoff, the affected CRT will display a red boxed DISPLAY
TEMP. which will flash for ten seconds before becoming steady. If the condition
continues the tube will shut down. As the tube cools down it will come back on
line.

ALTITUDE/VERTICAL SPEED INDICATOR (ALI)

The ALl integrates the altimeter and vertical speed indicator (VSI). The altitude
display consists of a circular scale and pointer which segments each hundred feet
into twenty foot increments. In the center of the circular scale is a rotating drum
which displays thousands and hundreds of feet. The VS| scale indicates +6000
fpm and is inside the altimeter scale. The portion of the VSI scale beyond +1000
fpm is displayed when the vertical speed is greater than +600 fom and is removed
when the vertical speed is less than +300 fpm. Altitudes below sea level are
indicated by the display of a yellow NEG. The VSI indicates with a green arc.

BAROMETER SETTING

The altimeter setting is changed by turning the BARO knob. The setting can be
displayed in either inches of mercury or millibars as determined by the BARO MB
- INCHES switches on the pilot's and copilot's reversionary panels. Dependent
upon the reversionary switch position, depressing the center of the BARO knob
will select either 29.92 in Hg or 1013 mb.
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ALTITUDE INDICATOR AND ALTITUDE AWARENESS PANEL

ALTITUDE PRESELECT

The altitude preselect is set with the ALT SEL knob. The display momentarily
becomes magenta if the left and right side preselect values do not agree and a
preselect altitude is changed.

ALTITUDE ALERT

The ALT SEL knob is used to send a preselected altitude to the Automatic Flight
Control System (AFCS) and to arm the altitude alerting system. When climbing or
descending to a preselected altitude, the digits flash off and cyan when within
1000 feet, but more than 200 feet from the preselected altitude. After the altitude
has been captured the digits are displayed as steady cyan. Once established at
the preselected altitude, if the indicated altitude changes by more than 200 feet,
the system will sound an aural warning and the digits will flash yellow. The digits
will also flash yellow at +1000 feet from the captured altitude. Altitude alerts are
cancelled by depressing the push button in the ALT SEL knob. When not
cancelling an alert, depressing the push button in the ALT SEL knob tests the
aural warning.
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FLIGHT LEVEL 180 ALERT

When climbing through 17,800 feet, if the barometric pressure setting has not
been set to either 29.92 in Hg or 1013 mb, the barometer set digits will begin to
flash cyan. When descending the barometer set digits will begin to flash cyan at
18,500 feet.

Flight level 180 alerts may be cancelled by either turning the BARO set knob,
pushing the button in the center of the BARO set knob, or disabling the alert
function using either the pilot's or copilot's FL 180 DISABLE ALERT switches.

REFERENCE BUG

The center knob sets the vertical speed reference bug which can be positioned
anywhere along the edge of the vertical speed scale. The setting will be repeated
digitally in the upper left corner of the indicator in thousands of FPM. The vertical
speed reference bug appears whenever the vertical speed reference knob is
turned. It is toggled on or off by depressing the push button in the center of the
vertical speed reference knob. The maximum range is +9900 feet per minute. If
vertical speed information is missing, VS flashes yellow.

INITIALIZATION

The ALI requires a minimum of ten seconds to warm up from a cold start.
Following warm-up, a copyright statement is displayed in blue near the center of
the-display for approximately 12.5 seconds.

IN-LINE MONITORING

Essential functions are monitored during operation. If any of these functions
become invalid or are lost, the display is blanked.

FAILURE MODES

Internal failures cause loss of display. Failure of the input data source causes a
red box with ADC inscribed in white to flash in the center of the display for 10
seconds before becoming steady.

ALTITUDE AWARENESS PANEL (AAP)

The Altitude Awareness Panel provides controls for decision height (DH) selection,
reporting altitude (RPT), minimum descent altitude (MDA) and radio altimeter self
test (RA).

Depress the center of the DH switch to select or deselect the decision height
display on the PFD. To select the decision height rotate the DH SET knob. The RA
TEST push button switch initiates the radio altimeter self test function. When
depressed the PFD should indicate an altitude of 50 feet. The RPT/MDA switch
selects either reporting altitude (RPT) or minimum descent altitude (MDA).
Depressing the center of the RPT/MDA SET switch will select or deselect the RPT
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or MDA .display on the PFD. Rotation of the MDA/RPT SET knob changes the
selected RPT/MDA display on the PFD.

AIRSPEED INDICATOR (ASI)

The ASI incorporates a circular scale which extends from 60 to 320 Kts with a
green pointer for the airspeed needle and a digital readout in the center with one
knot resolution. During acceleration or deceleration in flight, an airspeed trend
vector (a magenta arc projected from the tip of the ASI needle in the direction of
its movement) displays the computed change in airspeed that will occur in the next
ten seconds assuming no change in acceleration or deceleration. TAS is displayed
in the upper left corner of the ASI display. Indicated Outside Air Temperature
(IOAT) is displayed in the lower left corner of the display. Depressing the OAT/ISA
push button will toggle the temperature display between ISA and OAT. Depressing
the push button once will display OAT, which is the IOAT adjusted for
compressibility. Depressing the push button twice within five seconds will display
the temperature difference between ISA and OAT. These temperature displays are
on a five second automatic timeout after which the display returns to I0AT.

AIRSPEED INDICATOR

REFERENCE BUG

The airspeed reference bug is manually set to a desired value by rotating the
airspeed reference knob located below the ASI display. Pushing the button in the
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center of the knob toggles the airspeed reference display on and off. The display
can also be turned on (but not off) by rotating the knob.

The selected airspeed is also indicated by cyan digits in the lower right of the
display. A vertical airspeed deviation indicator is displayed on the left side of the
PFD.

DISPLAY MARKINGS

« The red striped Vmo pointer indicates the maximum operating airspeed for
the existing flight conditions.

« The white box VLE indicator indicates the maximum landing gear extension
speed.

» The cyan box Vyse line indicates the single engine best-rate-of-climb
speed at the current altitude.

« The stationary red Vmc line indicates the minimum control speed.

« The stationary single white Vre arc indicates the full flap operating range.
The lower limit (Vs1) is the stalling speed at maximum weight with flaps
retracted at idle power.

» The stationary dual white arc indicates the stall speed range. The lower arc
limit is Vso at maximum weight, flaps extended and idle power.

- In the event of an overspeed condition the IAS digits flash red for ten
seconds and then become steady.

« The red ADC is displayed if the ADC computer fails. The message flashes
for ten seconds and then becomes steady.

INITIALIZATION

A ten second warm-up is required from a cold start. Following warm-up, a
copyright statement is displayed in blue near the center of the display for
approximately 12.5 seconds.

AIR DATA COMPUTER (ADC)

Air data information (altitude, airspeed and air temperature) is converted to digital
data and provided to the following: ASI, ALI, AHRS and the IAPS which includes
the autopilot and flight director. From the IAPS this information is provided to the
speed deviation indicator and the RTU for data transfer to the transponder.

STANDBY FLIGHT INSTRUMENTS

Three standby conventional instruments (Airspeed, Altimeter, and Attitude) are
located below the center reversionary panel.
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STANDBY FLIGHT INSTRUMENTS

AIRSPEED INDICATOR

The standby airspeed indicator is a two-inch mechanical indicator and includes a
variable Vmo indicator. The scale is marked from 60 to 350 knots. Electrical power
is provided for illumination. The total pressure source for the indicator is the
copilot's pitot-static mast. The static source is an average of the pilot's and
copilot's pitot-static system. If the static source switch is placed in the ISOLATED
position, the standby airspeed indicator is dependent upon the copilot's pitot-static
source.

ALTIMETER

The standby altimeter is a two-inch mechanical indicator incorporating three drums
and a pointer. Electrical power is provided for illumination and for an internal
vibrator. The static source is an average of the pilot’s and copilot’s static sources.
If the static source switch is placed in the ISOLATED position, the standby
altimeter is dependent upon the copilot’s static source.

ATTITUDE INDICATOR

The standby attitude indicator is a two-inch internal gyro indicator, operating on
+28 VDC. It functions on an emergency battery during a complete electrical
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failure. It will function and maintain +6° accuracy for approximately nine minutes
after removal of all electrical power, including the emergency battery.

CLOCKS

Digital clocks with liquid crystal displays are installed below the SDUs on the
pilot's and copilot's instrument panels. Each clock contains a left and right display,
each being capable of presenting three functions. The function abbreviation is
shown at the bottom of each display.

The pilot's clock is the master clock for the airplane. The clock memory is
powered by the hot battery bus.

LEFT DISPLAY

Trip Time (TRP) - This function starts and stops automatically using signals from
the squat switch. A 45-second delay is built into this function to allow touch-and-
go landings without resetting the timer.

Stopwatch Timer (SW) - This function is controlled using the start/stop (ST/SP)
and zero/advance (Z/ADV) push buttons. The stopwatch displays elapsed time in
hours, minutes, and seconds. Once initiated, other clock functions may be
selected without affecting the stopwatch operation.

Downcounter Timer (DC) - This function is controlled using the SET, zero/advance
(Z/ADV), and start/stop (ST/SP) push buttons. A given amount of time is preset
into the display by the pilot. When the start/stop button is pushed, the time counts
down to zero in hours, minutes, and seconds, then counts upward from zero with
a flashing display to denote that zero has been passed. Once initiated, other clock
functions may be selected without affecting the downcounter operation.

RIGHT DISPLAY

Local Time (LC) - The local time is displayed in a 24-hour format. The hours may
be set using the SET and Z/ADV buttons. The minutes and seconds are the same
values as used for the GMT clock.

Greenwich Mean Time (GMT) - The GMT time is displayed in a 24-hour format.
The hours, minutes, and seconds may be set using the SET and Z/ADV buttons.

NOTE
The copilot's GMT display is synchronized with the pilot’'s clock
when its GMT is reset.

Totai Airplane Flight Hours (FHRS) - The flight hour meter is controlled by the
squat switch and displays a running total of airplane flight hours in hours and
tenths of hours. The flight time is rounded off to the nearest tenth of an hour and
added to the previous total to obtain the running total. The display may be
adjusted using a set switch located on the back of the clock and the SET and Z/
ADV buttons on the face of the clock.
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Five push buttons are located below the clock displays and perform the following
functions:

ST/SP (Start/Stop) - Starts and stops the stopwatch timer or downcounter time,
if either is displayed.

L SEL (Left Display Select) - Used to cycle through each function of the left
display in the following order: TRP, SW, DC, blank display then back to TRP.

Z/ADV (Zero/Advance) - Zeros the stopwatch and downcounter, if displayed, and
is used in setting the local time, GMT, downcounter, date, and total flight hours.

SET - Used in setting local time, GMT, downcounter, date, and total flight hours.

R SEL (Right Display Select) - Used to cycle through each function of the right
display in the following order: LC, GMT, FHRS, blank display, then back to LC.

7 N
33 ¢58| | K2 58

TRP
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2000-390-035

CLOCK

USING AND SETTING THE CLOCK

STOPWATCH TIMER

1. Depress L SEL until stopwatch timer (SW) mode is reached.
2. Depress ST/SP to start or stop the timer.
3. Depress Z/ADV to reset timer to zero.
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DOWNCOUNTER TIMER

1.
2.

3.

Depress L SEL until downcounter timer (DC) mode is reached.

Depress SET and the hours will flash and SET will be displayed in the
lower right corner of the display.

Depress Z/ADV to set the hours digits to desired value. (The first push
zeros the display; subsequent pushes advance the hours.)

Repeat Steps 2 and 3 to set the minutes and seconds.

Depress SET and the seconds display will stop flashing, and SET will
extinguish.

Depress ST/SP to start the timer. The counter will count down to zero and
then begin to count up with a flashing display.

Depress ST/SP to stop the timer.

Depress Z/ADV to reset timer to zero.

GREENWICH MEAN TIME

1.

Set left display to TRP or SW.

NOTE

If the left display is set to the DC mode, use of the set button will
cycle through all DC digits before it affects the right display.

2. Depress R SEL until GMT mode is reached.

3. Depress SET and the hours will flash and SET will be displayed in the
lower right corner of the display.

4. Depress Z/ADV to set hours digits to the desired value.

5. Depress SET and the hours will become steady and the minutes will flash.

6. Depress Z/ADV to set the minutes digits to the desired value.

7. Depress SET and the seconds will go to zero, and SET will extinguish.

LOCAL TIME
1. Set the left display to TRP or SW.
NOTE

If the left display is set to the DC mode, use of the set button will
cycle through all DC digits before it affects the right display.

2. Depress R SEL until the LC mode is reached.

3. Depress SET and the hours will flash and SET will be displayed in the
lower right corner of the display.

4. Depress Z/ADV to set the hours digits to the desired value.

5. Depress SET and the hours will become steady and SET will extinguish.
The minutes and seconds are the same values used for the GMT clock.
The minutes are set in the GMT mode and the seconds go to zero.
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w

® N ;A

Remove the clock from the instrument panel following the instructions in
Chapter 31 of the BEECHCRAFT Starship 1 Maintenance Manual.

Do not disconnect the electrical connector.

Using a screwdriver move the rotary switch to the SET DATE position. The
display will blank, and the right display will show the month, day, and year;
MM-DD-YY. The month will flash.

Depress Z/ADV to set the month.

Depress SET and the Days will flash.

Depress Z/ADV to set the day.

Repeat Steps 4 and 5 to set the year.

If SET is pressed again, the month will flash again, and the above process
may be repeated.

Using a screwdriver move the rotary switch to the OFF position.

Install the clock in the instrument panel following the instructions in
Chapter 31 of the BEECHCRAFT Starship 1 Maintenance Manual

TOTAL FLIGHT HOURS

1.

R SN

Noo

Remove the clock from the instrument panel following the instructions in
Chapter 31 of the BEECHCRAFT Starship 1 Maintenance Manual.

Do not disconnect the electrical connector.

Using a screwdriver move the rotary switch to the FHRS position.

The left display will blank, and the right display will show total flight hours,
in hours and tenth of hours up to 99,999.9.

Each pair of digits is set using the SET and Z/ADV buttons.

Using a screwdriver move the rotary switch to the OFF position.

Install the clock in the instrument panel following the the instructions in
Chapter 31 of the BEECHCRAFT Starship 1 Maintenance Manual.
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ENGINE INSTRUMENT, CREW ALERTING SYSTEM (EICAS)

The EICAS displays engine data and annunciates airplane and avionic status in
brief descriptive statements.

ENGINE DATA DISPLAYS
The EICAS engine displays are:

 Interstage Turbine Temperature
» Torque Meter

» Propeller Tachometer

« Propeller Sync

+ Propeller Autofeather

* N1 Tachometer

+ Oil Pressure

« Oil Temperature

» Fuel Flow

ITT-TORQ

Interstage Turbine Temperature and Torque indications for each engine are
combined on circular displays with their respective digital readouts above and
below the circular displays. {TT (white cross tip) is displayed in degrees centigrade
and TORQ (green arrow tip) is displayed as a percentage of maximum allowable
torque. The pointers and digital colors match.

ENGINE RUNNING

The displays have a white scale arc extending clockwise from the twelve o'clock
position to the eight o’clock position which is divided into five equal segments.
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The scale markings are:

Clockwise from twelve o'clock, each mark indicates either 100°C ITT or 20%
TORAQ.

YELLOW Arc Yellow Caution Range 840°C - 850°C ITT

YELLOW ITT Symbol  Maximum Continuous 840°C ITT
Power

CYAN TORQ Symbol Maximum Normal 80% TORQ.

Operating Power

RED Line Maximum Limit 850°C ITT - 100% TORAQ.
RED Triangle Start Maximum Limit 1000°C ITT
B8T00936

ENGINE START

The ITT scale arc extends clockwise up to a red start triangle. This scale
extension is white and divided into segments with small scale marks representing
100°C ITT.

ITT OVERTEMP DISPLAY

When an ITT overtemp occurs, the pointer continues past the red line. The scale
arc then extends past the red line to the pointer tip. The scale arc extension,
pointer and digital readout are red. The scale factor and scale extension limits are
the same as during engine start, however; in this case the scale does not extend
beyond the pointer tip. ITT pointer travel is limited to the twelve o'clock position.
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OVERTORQUE DISPLAY

During an engine overtorque, the TORQ pointer continues past the red line. The
scale arc extends past the red line to the pointer tip with each scale mark
indicating 20% torque. The extended scale arc, scale marks, pointer and digital
readout are all red.

PROP

The propeller rpm is shown on a circular analog display with a digital readout.
Each propeller display has two distinct formats: a ground format for propeller
speeds up to 1050 rpm, and a flight format for propeller speeds above 1100 rpm.

Up to 1050 rpm, the scale is a complete circle, divided into ten segments. Each
scale mark corresponds to 100 rpm, so a complete pointer revolution corresponds
to 1000 rpm. Since the format does not switch until 1100 rpm, the display will
show normal ground operation propeller rpom without distracting format changes.
Above 1100 rpm, the high rpm format is displayed until the propeller rpm has
decreased below 1050 rpm, at which time the low rpm scale will return.

WHITE Arc 0 to 690 RPM
RED Arc 700 to 990 RPM
WHITE Arc Ground Operation 1000 to 1570 RPM
WHITE Arc Flight Operation 1000 to 1440 RPM
RED Arc Flight Operation 1450 to 1570 RPM
GREEN  Arc Normal Operating Range 1580 to 1600 RPM
CYAN Arc Maximum Normal Operating Power 1610 to 1700 RPM
YELLOW Arc Yellow Caution Range 1690 to 1700 RPM
RED LINE Limit 1710 RPM
BT00937
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If propeller rpm exceeds the red line of 1700 rpm, the pointer continues clockwise
and a red scale arc extends clockwise from red line to pointer tip. The pointer and
digital readout are red during red line exceedances. Maximum pointer travel is to
1900 rpm on the scale. At propeller speeds above 1900 rpm, the pointer remains
stationary at 1900 rpm but the digital readout continues to display propeller rpm
up to 2200 rpm.

N1

N1 (gas generator) displays are circular with integral digital readouts. Niis
displayed as a percentage of the gas generator speed of 37,468 rpm. A circular
arc extends from the twelve o'clock position clockwise to approximately the nine
o'clock position. Scale marks at the twelve o’clock and nine o'clock positions
identify the 0% and 104% N1. The pointers and digital readouts assume the color
of the scale.

The scale markings are:

WHITE 0% to 64.9%
GREEN Normal Operating Range 65% to 104%
RED Line Maximum Limit 104%

BT00938

RED LINE EXCEEDANCE

In the event of a red line exceedance the pointer continues to rotate up to a
maximum of 130%. The scale arc extends above the N1 red line but not beyond
the pointer. In this area the scale arc, scale marks, pointer and digital readout are
all displayed in red.

If the N1 data is unreliable, the scale is displayed but the pointer and digital
readout are blanked.

SYNCHROPHASER DISPLAY

The propeller synchrophaser displays a series of square white boxes below the
PROP display. When the boxes are motionless the left and right propeller rpm are
synchronized. Relative motion is toward the side with a higher propeller rpm.

AUTOFEATHER DISPLAY

When the AUTOFEATHER switch on the center subpanel is set to arm, the AFX
indication is displayed inside each PROP display and as a green AFX ENABLED
message. This will occur only if the power levers are set above 90% N1 with both
engines functioning normalily. If the right engine power drops a predetermined
amount the left engine autofeather arm will be disabled. The AFX annunciator
adjacent to the left PROP display is blanked but the AFX by the right PROP display
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remains illuminated (left autofeather disabled, right autofeather armed). If the right
engine power continues to drop and reaches autofeather threshold, the AFX
annunciator at the right prop display is blanked and the right propeller is
feathered. Thus, if autofeather is imminent on one side, cross-side autofeather is
disarmed prior to on-side autofeather.

FUEL FLOW

Fuel flow to each engine is displayed as a digital readout of flow rate in pounds
per hour. The display consists of a FUEL FLOW legend in white with green flow
rates displayed digitally to its left and right.

OIL

PRESSURE

The oil pressure displays are dual vertical scales (one for each engine) with
triangular pointers and digital readouts. The pointers and digital readouts assume
the color of the scale.

The scale markings are:

RED Minimum Limit 0 psi to 59 psi
YELLOW Caution Range 60 psi to 89 psi
GREEN Normal Range 90 psi to 135 psi
WHITE Non-Approved Range 136 psi to 200 psi
RED Maximum Limit 200 psi
8T00239

If an oil pressure data source has failed or is unreliable, the oil pressure pointer
and digital display for that side are bianked.
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TEMPERATURE

The oil temperature displays are dual vertical scales (one for each engine) with
triangular pointers and digital readouts. The pointers and digital readout assume
the color of the scale.

GREEN Normal Range 0°C to 110°C
RED Line Maximum Limit 110°C
BT00940

If an oil temperature data source has failed or is unreliable, the pointer and display
for that side are blanked.

DSPL

An OIL DSPL key is provided to alternately display or suppress the oil pressure
and oil temperature displays when all oil parameters are in their normal range. if
the displays are suppressed they will automatically return if an oil temperature or
pressure normal limit is exceeded.

CREW ALERTING DISPLAYS

The EICAS crew alerting display is a three-division list of messages regarding
airplane and avionic systems status. Within each division, messages are shown in
chronological order with the most current at the top. When a new message occurs,
it is inserted at the top of the division. Once a message is displayed, it will remain
for a minimum of four seconds.

CAUTION (YELLOW) Indicates a fault which requires immediate crew
awareness and possible future crew action.

STATUS (WHITE) Indicates a condition which could be either normal or
abnormal but does not require immediate crew alerting
or action. These messages are displayed below the
caution messages.

ADVISORY (GREEN) Confirms that an operation initiated or selected by the
flight crew did occur as required. It does not require
immediate crew alerting or any further action. These
messages are displayed below the status messages.

When conditions for a new CAUTION message exist, the MASTER CAUTION
annunciators flash. The flashing MASTER CAUTION annunciators can be
extinguished by pressing the face of either of the flashing annunciators.
Subsequently, when any caution annunciator illuminates, the MASTER CAUTION
flashing annunciator will again be activated.

The total number of messages displayed at one time is {imited by the display area.
When more messages are current than the display area permits, the message list
is divided into pages. The pages are numbered. The last page is denoted with an
END after the last message.
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The crew may review a multi-page list one page at a time by paging through the
list. The keys A and ¥ are used to page up or down. Starting at page one the
V key is used to view pages two, three, etc. The A key is used to step back to
the top of the list. Depressing either key causes the next page to be displayed.
Holding either key resuits in a one second repeat of that key’s function. The A key
can not rollover from page one to the END page but the ¥ key allows rollover
from the END page to page one. If the CAS fails a boxed red CAS flag will be
displayed, which will flash for 10 seconds before becoming steady.

FAILURE MODES

The EICAS receives all inputs from two parallel data sources. The information is
the same from both sources. These two parallel sources are redundant data bus
drivers.

REVERSIONARY MODES

The EICAS has two reversionary modes. One transfers the entire EICAS display
to the MFD. The other transfers the ITT, TORQ, PROP and N1 truncated digital
readouts to either RTU 1 or RTU 2.

To transfer the EICAS display to the MFD, set the EICAS switch on the center
reversionary panel to REV.

To display ITT, TORQ, PROP and N1 in truncated digital format, set the RTU 1 or
RTU 2 switch on the center reversionary panel to ENG DATA.
TEST

The EICAS has no preflight, or inflight, crew activated test mode. A built in test
routine is performed automatically during power up, and internal parameters are
continuously monitored.
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ANNUNCIATOR SYSTEM

The annunciator system consists of a WARNING annunciator panel with fourteen
annunciators centrally located in the glareshield.

WARNING RED Indicates a hazard which requires immediate crew
alerting and corrective action.

If the fault requires immediate crew alerting and corrective action, the appropriate
red warning annunciator illuminates and both MASTER WARNING flashers begin
flashing. Any illuminated annunciator will remain illuminated until the fault is
corrected. However, the MASTER WARNING flashers can be extinguished by
depressing the face of either MASTER WARNING flasher, even if the fault is not
corrected. In such a case, the MASTER WARNING flashers will again be activated
if an additional warning annunciator illuminates. When a warning fault is corrected,
the affected warning annunciator will extinguish, but the MASTER WARNING
flashers will continue flashing until one of them is depressed.

The brightness of the annunciators is controlled by the ambient light sensor
located in the overhead lighting panel.

WARNING ANNUNCIATORS

NOMENCLATURE COLOR CAUSE FOR ILLUMINATION
L FUEL PRES LO Red Left fuel pressure is low.
L OIL PRES LO Red Left oil pressure is low.
DOOR UNLOCKED Red Cabin door not closed or locked.
CAB ALT HI Red Cabin altitude exceeds 10,000 feet.
ROLL TRIM FAIL Red Roll trim has failed.
L BLEED FAIL Red Left bleed air duct leak.
PITCH TRIM FAIL Red Pitch trim has failed.
FUS BLEED FAIL Red Fuselage bleed air duct leak.
RUD TRIM FAIL Red Rudder trim has failed.
R BLEED FAIL Red Right bleed air duct leak.
BATT CHG RATE Red Battery charging is abnormal.
CABIN DIFF HIGH Red Cabin pressure differential exceeds limits.
R FUEL PRES LO Red Right fuel pressure is low.
R OIL PRES LO Red Right oil pressure is low.
BT00721
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EICAS MESSAGES
ATTITUDE GYRO (STANDBY)

NOMENCLATURE COLOR CAUSE FOR ILLUMINATION

STBY ATTGYRO OFF | Yellow | Standby gyro power is not selected on.

STBY ATT BATT LO Yellow | Battery pack for the standby attitude gyro
is not charged to an adequate level.

STBY ATT BAT OK White Battery pack for the backup attitude
display is charged to an adequate level.

STBY ATT BAT TST White | Wait for battery test to be completed.

BT00726

AVIONICS COOLING

NOMENCLATURE COLOR CAUSE FOR ILLUMINATION

AVIONIC AIR FAIL Yellow | Insufficient air flow within avionics air
distribution duct.

AV ALTN BLWR ON Green | Alternate blower is operating for avionics

cooling.
BT00727
BLEED AIR

NOMENCLATURE COLOR CAUSE FOR ILLUMINATION
DUCT OVERTEMP Yellow | Environmental duct air is too hot.
L BLEED OFF Yellow | Left bleed air vaive is not open.
R BLEED OFF Yellow [ Right bleed air valve is not open.
EMER BLEED ON White Emergency bleed air valve is open.

BT00715
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ELECTRICAL
NOMENCLATURE COLOR CAUSE FOR ILLUMINATION

L GEN INOP Yellow | Left generator is off-line.
Engine is not secured.

R GEN INOP Yellow | Right generator is off-line.
Engine is not secured.

L GEN TIE OPEN Yellow | Left generator bus tie is open.

R GEN TIE OPEN Yellow | Right generator bus tie is open.

BATTERY TIE OPEN Yellow | Battery is isolated from generator buses.
EXT POWER CONN White | External power unit is connected.

MAN TIES CLOSED Green | Generator bus ties are manually closed.

BT00723

ELECTRONIC FLIGHT DISPLAY

NOMENCLATURE COLOR CAUSE FOR ILLUMINATION

ROLL DISAGREE Yellow [ Number 1 and 2 displayed roll attitudes
not in agreement.

PITCH DISAGREE Yellow | Number 1 and 2 displayed pitch attitudes
not in agreement.

HDG DISAGREE Yellow | Number 1 and 2 displayed headings not in
agreement.

LOC DISAGREE Yellow | Number 1 and 2 displayed localizer
deviations not in agreement.

GS DISAGREE Yellow | Number 1 and 2 displayed glideslope
deviations not in agreement.

ROLL COMP OFF White Roll comparator function is inoperative.

PITCH COMP OFF White Pitch comparator function is inoperative.

HDG COMP OFF White | Heading comparator function is
inoperative.

ALL COMP OFF White | All comparators are inoperative.

BT00977
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ENGINE
NOMENCLATURE COLOR CAUSE FOR ILLUMINATION

L F/W VALVE FAIL Yetlow | Left fuel firewall valve has not reached its’
selected position within 2 seconds.

R F/W VALVE FAIL Yellow | Right fuel firewall valve has not reached
its’ selected position within 2 seconds.

L FUEL LEVEL LO Yellow | Left fuel system contains approximately
135 pounds or less of fuel (ievel must be
constant for 1 second).

R FUEL LEVEL LO Yellow | Right fuel system contains approximately
135 pounds or less of fuel (level must be
constant for 1 second).

L CHIP DETECT White Left engine oil contamination detected.
Engine is not secured.

R CHIP DETECT White | Right engine oil contamination detected.
Engine is not secured.

L ENG SECURED White Left engine intentionally shutdown with
propeller lever in feather, condition lever in
cut-off, and firewall valve closed. This
message replaces other messages
normally displayed with a non-running left
engine.

R ENG SECURED White Right engine intentionally shutdown with
propeller lever in feather, condition lever in
cut-off, and firewall valve closed. This
message replaces other messages
normally displayed with a non-running
right engine.

FUEL TRANSFER>> White Fuel is being transferred from the left to
right fuel tank.

FUEL TRANSFER < White Fuel is being transferred from the right to
left fuel tank.

L IGNITION ON Green | Left engine ignition is on.

R IGNITION ON Green | Right engine ignition is on.

BT00716
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FLIGHT CONTROLS
NOMENCLATURE COLOR CAUSE FOR ILLUMINATION
PITCH TRIM OFF Yellow | Pitch trim is off.
PITCH TRIM SYNC Yellow | Pitch trim is out of synchronization.
ROLL TRIM OFF Yellow | Roll Trim is off.
ROLL TRIM SYNC Yellow | Roll trim is out of synchronization.
RUDDER TRIM OFF Yellow | Rudder trim is off.
RUD TRIM SYNC Yellow | Rudder trim is out of synchronization.
L FLAP MON FAIL Yellow | Left flap/forward wing monitor has failed
the ground functional test.
R FLAP MON FAIL Yellow | Right flap/forward wing monitor has failed

the ground functional test.

BT00976
ICE PROTECTION
NOMENCLATURE COLOR CAUSE FOR ILLUMINATION

ICING Yellow | Ice detector is sensing icing conditions
and all ice protection systems are not
selected on.

L WING BOOT FAIL Yellow | A left wing boot failed to inflate or
deflate.

R WING BOOT FAIL Yellow | A right wing boot failed to inflate or
deflate.

L FWD BOOT FAIL Yellow | Left forward wing boot failed to inflate or
deflate.

R FWD BOOT FAIL Yellow | Right forward wing boot failed to inflate
or deflate.

MAIN DEICE FAIL Yellow | Left ice detector is inoperative or primary
auto deice controller has failed.

STBY DEICE FAIL Yellow | Right ice detector is inoperative or
standby auto deice controller has failed.

L ICE VANE FAIL Yellow | Left engine ice vane has not reached its
proper position within 30 seconds.

R ICE VANE FAIL Yellow | Right engine ice vane has not reached
its proper position within 30 seconds.

PNEU PRESS LOW Yellow | Pneumatic system pressure is below 10

PSI and is too low to operate the deice
boots.
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' ICE PROTECTION (Cont’d)

NOMENCLATURE COLOR CAUSE FOR ILLUMINATION
PITOT OVERHEAT Yellow | Pilot and/or copilot pitot/static heat has
been on for more than 2 minutes on the
ground.
ICING White | Ice detector is sensing icing conditions
and all ice systems are selected on.
L ENG ANTICE ON Green | Left engine ice vane is selected and
operating and the left blsed air is turned
I
R ENG ANTICE ON Green [ Right engine ice vane is selected and
operating and the right bleed air is
turned on.
WSHLD STBY POWER Green | Pilot's windshield standby heat system is
operating.
BT04173
LANDING GEAR
NOMENCLATURE COLOR CAUSE FOR ILLUMINATION
HYD FLUID LO Yellow | Hydraulic fluid in power pack is low.
ANTI-SKID INOP Yellow | Anti-skid system is inoperative.
POWER BRAKE Yellow | Power brake system is inoperative.
INOP
NS GEAR UP White | Nose gear is fully retracted and alternate
gear extension is selected.
L GEAR UP White | Left gear is fully retracted and alternate
gear extension is selected.
R GEAR UP White | Right gear is fully retracted and alternate

gear extension is selected.

NS GEAR IN TRANS White | Nose gear neither fully extended or
retracted and alternate gear extension is
selected.

L GEAR IN TRANS White | Left gear neither fully extended or
retracted and alternate gear extension is
selected.

R GEAR IN TRANS White | Right gear neither fully extended or
retracted and alternate gear extension is

selected.

BT00725
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' OXYGEN
NOMENCLATURE COLOR CAUSE FOR ILLUMINATION
OXYGEN NOT ARMED Yellow | Oxygen system is not armed.

OXYGEN PRES LO Yellow | Oxygen pressure is below 500 psi

and the system is armed.

PASS OXYGEN ON White | Passenger oxygen system is

charged.

BT00722

PROPELLER
NOMENCLATURE COLOR CAUSE FOR ILLUMINATION

AFX OFF Yellow | Autofeather system is not armed.

AFX DISABLED Yellow | Autofeather is selected, power levers have
been advanced to a high N1 position, but
the ARM signal has been lost while on the
ground.

AFX DISABLED White [ Autofeather is selected, power levers have
been advanced to a high N1 position, but
the ARM signal has been lost while
airborne.

AFX ENABLED Green | Both left and right autofeather systems

are armed.

BT00728

STALL WARNING

NOMENCLATURE COLOR CAUSE FOR ILLUMINATION
L STALL WRN FAIL Yellow | Left stall warn computer has failed.
R STALL WRN FAIL Yellow | Right stall warn computer has failed.
PUSHER MOTOR ON | Yellow | Column pusher motor is energized and the
pusher clutch is not energized.
PUSHER CLUTCH Yellow | Column pusher clutch is energized and
ON pusher motor is not energized.
PUSHER INOP Yellow | Column pusher is inoperative.
BT00718
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' OTHER MESSAGES
NOMENCLATURE COLOR CAUSE FOR ILLUMINATION
CAUTION TEST Yellow | ANNUN test button has been depressed.
AHRS ALIGNING DO White | Left or right AHRS have not completed
NOT TAXI alignment procedures while on the ground.
AHRS ALIGNING White | Left or right AHRS have not completed
alignment procedures while airborne.
BT00978
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AUDIO SYSTEM

The pilot's audio system is powered by the triple-fed bus. The copilot's audio
system is powered by the right generator bus. The PLT, COPLT, and CABIN circuit
breakers are in the right circuit breaker panel. Audio is always provided to the
headsets, and is selectable to the speakers.

SYSTEM CONTROLS

Volume controls located in the center reversionary panel allow each radio
to be adjusted individually.
Pilot's and copilot's volume controls located in the center of the audio
output rotary switches adjust overall volume.
Pilot's and copilot’s individual audio ON/OFF switches are used to select
individual radios.
Pilot's and copilot's rotary switches set the microphone output to one of
the following:

- COMM 1 or COMM 2

- Cabin Speaker

- Wheel well speaker
Pilot's and copilot's microphone selector switch select one of the following
microphones:

- Hand held

- Boom

- Oxygen mask
The MIC buttons on each control wheel activates the boom and mask
microphones.
Pilot's and copilot's audio speaker switches turn on the cockpit speakers.
Pilot's and copilot's VOICE/IDENT switches apply to NAV stations only.
They selectively allow the pilot or copilot to listen to identifiers only, voice
only, or both.
Pilot's interphone switch turns on the interphone between the pilot and
copilot. The interphone has a hot-mic. The push-to-talk function is still
required for other transmitting. If both pilot's and copilot's microphone
switches are set to mask, the interphone outputs to the cockpit speaker in
addition to the headsets.
Pilot's audio alternate (ALTN) switch bypasses the audio amplifier and
automatic gain control. Volume levels are then set with individual volume
knobs. Headsets must be used in this mode.
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SENSOR DISPLAY UNIT (SDU)

The displays are high resolution, monochrome CRTs which incorporate selectable
formats.

RMI

When the RMI format is selected by the FORMAT knob a full screen RMI will be
displayed. The display is a 360° compass with letters at the cardinal points and
numbers at 30° intervals. Additional index marks are located outside the compass
rose, 45° to either side of the lubber line.

« FORMAT - The FORMAT is selected by rotation of the FORMAT knob. The
selected format is annunciated above the left index mark. A circular arrow
above the right index mark indicates the direction to turn the FORMAT
knob to select a different format.

« LOWER LEFT KNOB - Displays the single pointer and selects the
navigation source which drives it. The single pointer symbol is displayed
near the knob with the selected navigation source above it.

« LOWER RIGHT KNOB - Displays the dual pointer and selects the
navigation source which drives it. The dual pointer symbol is displayed
near the knob with the selected navigation source above it.

« LOCALIZER - If a localizer is tuned while a VOR bearing is displayed, LOC
1 (single pointer) or LOC 2 (dual pointer) will be displayed and the
respective pointer will be removed.
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2000-390-167

RMI
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VLF

When the VLF format is selected by the FORMAT knob, groundspeed (GS),
magnetic track (TRK) and present position (LAT and LON) are displayed in the
center of the display. When the bearing pointers are selected they are only
partially displayed. VLF is displayed above the left index.

« LOWER LEFT KNOB - Displays the single pointer and selects the
navigation source which drives it. The single pointer symbol is displayed
near the knob with the selected navigation source above it.

« LOWER RIGHT KNOB - Displays the dual pointer and selects the
navigation source which drives it. The dual pointer symbol is displayed
near the knob with the navigation source displayed above it.

= LOCALIZER - If a localizer is tuned while a VOR bearing is displayed, LOC
1 (single pointer) or LOC 2 (dual pointer) will be displayed and the
respective pointer will be removed.

2000-390-166

VLF
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VOR

When the VOR is selected by the FORMAT knob the display will be that of an HSI.
Bearing pointers are not displayed in this format. The selected format is displayed
above the left index mark. A fixed airplane symbol pointing toward the lubber line
is displayed in the center of the compass rose.

3-98

HEADING SELECT - The lower left knob, identified on the display by HDG,
controls the movement of the heading bug.

COURSE SELECT - The lower right knob, identified on the display by CRS,
selects the desired course angle. In the event of an AHRS failure the CRS
annunciation is replaced by OBS.

SELECTED COURSE POINTER - When set by the CRS SELECT knob this
pointer indicates the selected VOR radial. The course is also displayed
digitally near the CRS identifier.

TO/FROM - The wedge shaped symbol indicates course TO/FROM
direction. The symbol rotates with the SELECTED COURSE POINTER and
points toward the tuned VOR station. The indicator changes direction
when the course differs from the selected VOR radial by more than 90°.
VOR COURSE DEVIATION - When the displayed NAV receiver is tuned to
a VOR, a deviation bar and scale will be displayed. The degree of deviation
is read on a scale of four dots, each dot equals 5° of deviation.

LOC DEVIATION - When the displayed NAV receiver is tuned to a LOC ,
a deviation bar and scale will be displayed. The degree of deviation is read
on a scale of four dots, with sensitivity dependent upon the actual localizer
installation.

GLIDESLOPE DEVIATION - When the displayed NAV receiver is tuned to
a LOC frequency a glideslope pointer and scale will be displayed on the
right side of the display. In a backcourse situation the glideslope pointer
and scale will be removed and replaced with a vertical B/C symbol.

DME - The DME distance in nautical miles is displayed between the lubber
line and right index mark. If the DME data is invalid a boxed DME fail is
displayed.

DME HOLD - A boxed H by the right index mark is displayed when DME
HOLD is selected.
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DME

When the DME format is selected by the FORMAT knob, DME, 1 and 2 data
columns, which display ident/frequency and distance respectively are displayed in
the center of the display. The DME is also displayed above the left index mark.
When the bearing pointers are selected they are only partially displayed.

« DME data is digitally displayed in two data columns. Column 1 displays the
number one (left side) DME parameters. Column 2 displays the number
two (right side) DME parameters.

« IDENT/FREQUENCY - This line indicates the DME ident codes of the tuned
stations. If a valid ident is not available, the DME frequency is shown. If
DME hold is selected a boxed HOLD is shown.

« DISTANCE - The distance shows the computed DME distance in nautical
miles to the tuned stations. If the DME data is invalid, a boxed DME fail is
shown.

* SINGLE BAR POINTER - The lower left knob controls the single bar

pointer. Rotation of the knob displays the pointer and selects the

navigation source which drives the pointer. The selected source is
displayed near the knob.

DUAL BAR POINTER - The lower right knob controls the dual bar pointer.

Rotation of the knob displays the pointer and selects the navigation source

which drives the pointer.

2000-390-165
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MARKER BEACON

Marker Beacon information when received will be displayed in the lower left corner
of the display.

-« OUTER - Annunciated by a boxed O.
« MIDDLE- Annunciated by a boxed M.
« INNER - Annunciated by an empty box.

LOSS OF DATA

If selected source is lost, the corresponding bearing pointer will be removed. The
CDI will be removed. In the DME mode the ident/frequency and distance lines
change to dashes. In the VLF mode the center of the display will be all dashes.
On-board failures cause the following:

« RMI The knob identifiers are X'ed out.
« VLF The format indicator is X'ed out.

*« VOR The format indicator is X'ed out.
« DME The format indicator is X'ed out.

2000-390-162
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RADIO TUNING UNIT (RTU)

The RTUs provide direct manual control of the VHF communication transceivers,
VHF and ADF navigation receivers and the transponder. Normally, each RTU
controls its on-side avionics. The 1/2 key is used to momentarily monitor the
cross-side frequency.

CONTROL FUNCTIONS

The RTU has concentric knobs for frequency/code setting, five line-select keys,
and six dedicated function keys as follows:

KEY FUNCTION

ATC ID Transponder IDENT.

DME HLD Holds DME to present frequency while VOR/LOC is
tuned to another station.

COM SQ Momentary COM squelch break.

ATC STBY Sets transponder to standby or on.

1/2 Specifies pilot’s side (1) or copilot's side (2) radio for
tuning during an RTU reversion.

ADF TST Verifies ADF signal strength. While the test push button

is depressed, and the signal strength is usable for
navigation, the bearing will abruptly swing 90° and a 1
KHz tone will be emitted. Releasing the push button
returns the indication to normal.

SETTING FREQUENCIES AND CODES

1. Depress the 1/2 key to specify either the pilot's side (1) or copilot's side
(2) radio, if the off-side reversion switch is in a reversionary mode. If the
reversionary switches are in NORM, the 1/2 key can only be used to
momentarily view the X-SIDE RTU data.

2. If the DME is to be kept on frequency, depress the DME HLD key.

3. Depress the line-select key to the right of any line to position the star on
that line. If no selection is made, the star will return to the PRE line.

4. Rotate the knobs to set the frequency or code. The large knob selects the
most significant digits, and the small knob selects the least significant
digits. After 15 seconds of no knob rotation, the star moves back to the
PRE line.

5. To reach the mode pages the star must be placed on the selected line by
depressing the line-select key once. Depress the line-select again and the
mode page for that line appears. Depressing the RTN line-select returns
the main menu. The main menu will return automatically if there has been
no activity for approximately 15 seconds.

6. Depress the PRE line-select to move the star to the PRE frequency line.
Depress the PRE line-select again to interchange the PRE and COM
frequencies. The old COM frequency is available for instant recall by
depressing the PRE line-select key.
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MODE PAGES

Depressing the COM, NAV, ATC, or ADF line-select keys while the star is on that
line displays the mode page for that function. All pages have a RTN line-select for
returning to the main menu.

CcOomM

sa Toggles squelch on and off.

TST Activates the Built-In-Test (BIT). The audio is
unsquelched for two seconds, and then quiet for two
seconds. This same test is done on each power-up.

NAV

TST The VOR should indicate a 0° bearing with a TO
indication, and the DME should indicate 100 NM, 60
minutes to station, and ID = A OK.

ADF

BFO This activates a 1000 Hz identification tone for stations
which use an interrupted carrier signal. When the BFO
key is depressed, the tone will sound while the carrier
is on.

ADF This activates the loop antenna, enabling the bearing
pointer on the SDU and/or the ND.

ANT This puts the ADF in a receive only mode. Receiver
sensitivity is improved but no direction information is
available.

ATC (TRANSPONDER)

ALT Toggles between Mode A and Mode C. If transponder
was in STANDBY, it will go into Mode A.
TST The Reply Light should illuminate.
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REVERSION

Moving either RTU ENG DATA switch from NORM to ENG DATA will cause
truncated versions of the TT (ITT), TQ (TORQ), PR (PROP) and N1 digital readouts
to be displayed on the designated RTU. If in flight on battery power only, one RTU
would be used to display engine data, and the other to display radio data.

The RTU 1, RTU 2, X-SIDE allows the switching of the radio tuning from one RTU
to the other. :

The RAD RMT selects either NORM or TUN DSBL function. in the NORM position
the RTUs accept tuning instructions from the IAPS. This allows the CDUs to
remote tune the radios, and enables the FMS autotune function. In the TUN DSBL
position the RTUs ignore remote tune instructions therefore radios may be tuned
only through the RTUs.
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CONTROL DISPLAY UNIT (CDU)

The CDU is the control for the Primary Flight Display (PFD), Navigation Display
(ND), Flight Management System (FMS) and Radar. It also provides an additional
method (other than the RTU) for entering radio frequencies and transponder
codes. It uses a combination of displayed menus, line-select keys, a telephone
style keypad, control knobs and dedicated control keys.

Dual CDUs are installed. In most cases, they can be operated simultaneously or
independently. The pilot may change or edit the flight plan while the copilot
changes frequencies. Neither CDU has priority. If both CDUs tune the same radio,
the most recent change will prevail. However, some functions cannot be done
simultaneously. Both CDUs cannot simultaneously edit the flight plan or a specific
route, access the disk drive or initialize the system.

LTR (LETTER)

The LTR key cycles the character typed through the three letters on the key. The
number 1 key becomes A, B, C, and back to number 1, depending upon how many
times the LTR key is depressed.

NOTE

If data is being entered into a space where only numeric data is
allowed, the LTR key is ignored.
CLR (CLEAR)

The CLR key deletes the last character entered each time it's depressed. Holding
down the clear key for more than one second will delete one additional character
each half second while the key is depressed.

ALPHANUMERIC KEYS
The remaining 12 keys are used for entering data into the Flight Mana'gementl

System and radio tuning. The telephone style keypad is used for numeric entry,
and when combined with the LTR key, allows alphabetic entry.
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UNCTIONS

NAVIGATION DISPLAY

RADAR

RADIO

Weather Radar display ON/OFF
Display Format: HSI, Arc, Map or Radar
Map, Arc, and Radar display range

Deecheraft

Model 2000

Active and Preset NAV Source Course Selection (VOR, ILS, FMS)

Bearing Pointer Source: VOR 1 or 2, FMS, or ADF 1

Basic Mode of Receiver/Transmitter (STBY, TEST, WX, WX + TURB,

TURB ONLY, or GND MAP)

Autotilt ON/OFF

Ground Clutter Suppression ON/OFF
Gain Control

Tilt Control

Channels SYNC/SPLIT

WX Hold ON/OFF

Target Alert ON/OFF

Stabilization ON/OFF

TUNING

VHF COMM Frequency and Presets
Last Active Frequency Recall

VHF NAV Frequency and Presets
ADF Frequency and Presets
Transponder Codes and Presets

FLIGHT MANAGEMENT SYSTEM (FMS)

3-108

Waypoint Definition

Route Definition

Flight Plan Construction/Edit
Auto/Manual Waypoint Advance
Auto/Manual Station Select/Tune
Flight Plan Look Ahead
Initialization of Navigation Sensors
Navigation Mode Select
Data-Base Inspect and Update
System Message Reading
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DISPLAY FORMAT

The top line of the sixteen-line six-color CRT is for menu titles. Radio frequencies
and transponder codes are displayed in two columns, left and right allowing a
maximum of ten inputs and ten line-select keys. The first character on the bottom
line is reserved for a scrolling symbol; when it appears use the scroll keys A and
V to scroll up or down. The right side of the bottom line is reserved to annunciate
the presence of a system message. These characters will display MSG if a
message is present and will flash at the onset of a new message until the MSG
key is depressed.

LINE-SELECT KEYS

The line-select keys (five on either side) are used to select line options as
displayed on the CDU. For example, depressing the line-select key to the left of
<VOR 1 will select VOR 1 as the active NAV.

The center section of the bottom screen line is the data scratch pad. Its use
depends on the menu displayed. The scratch pad will be bracketed when active.
When the brackets are present, all keystrokes appear first in the scratch pad and
are then transferred to the desired input line by depressing the corresponding line-
select key.

Line-select keys may be used to select items from a menu, transfer inputs from
the scratch pad to an input line, toggle system modes between two or more
modes, or as an entry key for data. When tuning radios, depressing a line-select
key next to a frequency while the scratch pad is empty copies that line to the
active line.

When line-select keys are used to toggle between two system control modes, both
color and underlining are used to distinguish between the active and inactive
modes.

PREDESIGNATION AND POSTDESIGNATION MODES

The system operates in both predesignation and postdesignation modes. In the
predesignation mode, data is entered into preformatted fields of underscores. in
the postdesignation mode, data is entered into the bottom line as a scratch pad
and transferred to its ultimate location using the line-select keys.

When there is data in the scratch pad and a predesignation page on the CDU, the
scratch pad data remains displayed until the first data key is depressed. Prior to
any data entry, data can be loaded from the scratch pad into the predesignation
field by depressing the adjacent line-select key.

The system is in the postdesignation mode when centered, outward-pointing
chevrons are displayed on the scratch pad line. When in the postdesignation mode
depressing any data key will cause the entered digit to appear in the scratch pad
line and the underscore will then appear to the right of the entered digit. The
underscore will remain until either data is loaded into a designation or the pilot
clears the scratch pad line with the clear key.
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COLOR CODING

COLOR
Green
Red
Cyan
White

Magenta

Yellow

SYMBOLOGY

DATA

Outward Pointing
Arrow

Inward Pointing Arrow

Double Arrow Up/
Down

Single Arrow Up
Single Arrow Down
Line Of Dashes

Question Marks
Alternating With
Entered Data

Line of Underscores

August 14, 1992

Section Il
Systems Description

MEANING

Active Flight Data and Normal Operation
Failure Message

Page Titles and Data Items

Menu Lists, Static Flight Data, Acknowledged
Messages, Inactive modes, and Acknowledged MSG
Alert

TO Waypoint, Cancel, Clear and Erase

Active Uncompleted Data Entry Fields, Scratchpad
Data, Abnormal Modes, Unacknowledged Messages,
and Unacknowledged MSG Alert

TYPE OF ENTRY
Adjacent Line-Select Key Is Active

Data Can Be Transferred Into This Location
Scrolling Is Available (up or down)

Displayed Data Will Transfer Up or Scrolling Up
Scrolling Down

No Computed Data Available

Entered data is inappropriate

Entry Is Expected (Predesignation)
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MODE
Radio Frequencies/
ATC Codes

Fit Plan Entry of WPT
Names/Route Numbers

Lat/Lon for Entered
Waypoints

Radial/DIS Offsets
Reporting Point Radial
SEL TRK

All Trip Planning
Entry of Route Name

Position Update by
Lat/Lon

Position Update By
Ident

3-112
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Postdesignation - Predesignation
Predesignation -Postdesignation
Predesignation

Predesignation
Predesignation
Predesignation - Postdesignation
Predesignation - Postdesignation
Predesignation
Predesignation

Predesignation - Postdesignation
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RADAR AND ND CONTROLS

The two knobs and six large keys immediately below the CRT control the ND and
radar formats.

RANGE KNOB

The RANGE knob sets the MAP display scale and is the primary control over the
on-side radar. Six ranges are available: 10, 25, 50, 100, 200, and 300 NM. Radar
may also be displayed on the MFD, which has its own range controls (A and V)
and may be set to display either radar channel. If a radar channel is on the MFD
only, then the scroll keys control the range for that channel. If the radar is on the
ND, the RANGE knob on the CDU controls the range for that channel on both the
ND and the MFD. If radar is added to the ND after it is already on the MFD, the
radar display appears with the range that was in use on the MFD.

TILT KNOB

The TILT knob is the control for changing the antenna angle with respect to the
horizon. The control range is +14°. Pushing the center of the knob returns the
antenna tilt to 0°.

HSI

HSI selects a full compass rose HSI display on the ND. Weather radar cannot be
displayed on the ND in this mode, but can be displayed on the MFD.

RDR

RDR selects radar for display on the ND. If the ND is displaying an HSI when radar
is selected, it will be changed to ARC + RDR.

ARC/MAP

ARC/MAP toggles the display between ARC and MAP displays on the ND. The
ARC format is an expanded 70-degree compass segment display. The MAP
format superimposes a navigation map onto the ARC display; distance (10-300
NM) is selected by the RANGE knob.
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NAV SOURCE

NAV SOURCE puts the active NAV menu on the screen, and then toggles the
screen between ACTIVE NAV SOURCE and PRESET NAV SOURCE. The A and
V scroll keys also toggle between the ACTIVE NAV SOURCE and PRESET NAV
SOURCE.

» The ACTIVE NAV SOURCE menu is used to select the active NAV from
VOR/LOC 1, VOR/LOC 2, or FMS. The active NAV is the source for the
course deviation pointer.

« The PRESET NAV SOURCE menu is used to select the preset NAV from
VOR/LOC 1, VOR/LOC 2, or FMS. The PRESET OFF line, if selected OFF,
will clear all existing presets. It will also show as OFF whenever there are
no presets. The CHP controls the preset NAV course only when this menu
is on the corresponding CDU.

To select any menu option, depress the corresponding line-select key.

CRS XFER AND RECALL CRS

Depressing the CRS XFER line-select transfers the preset NAV SOURCE to the
ACTIVE NAV SOURCE. When this is accomplished the PRESET source is OFF
and the CRS XFER line-select changes to RECALL CRS. Depressing the RECALL
CRS restores the previous active nav source as the present nav source.
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RDR CONTROL

RDR CONTROL puts the RDR FUNCTIONS menu on the screen. Depressing the
RDR CONTROL key again, or the NEXT PAGE line-select key toggles between the
first and second menu pages. To select any menu option, depress the
corresponding line-select key.

STBY turns the radar transmitter off.

WX is the radar’'s basic mode.

WX+ TURB enables the radar to detect both weather and turbulence within
the 50 NM range.

NOTE

Turbulence detected in this mode is only that turbulence which is
related to precipitation.

TURB ONLY removes from the display the precipitation that has not been
detected as turbulence. This mode automatically returns to WX+TURB
after 30 seconds unless another mode is manually selected. This mode
can only be used up to the 50 NM range.

GND MAP causes the radar to display ground features instead of weather.
The color format changes in this mode.

CHANNELS SYNC/SPLIT toggles the two channel operation on and off. If
SYNC is selected, the cross-side CDU radar mode is copied into the on-
side CDU. When SPLIT is selected on either CDU, the radar behaves as
if each CDU were controlling a separate radar. It does this by responding
to each CDU on alternate antenna sweeps.

HOLD ON/OFF is used to freeze a radar frame. This allows a weather
pattern to be studied for changes by comparing the two displays. HOLD is
displayed and selectable only when in WX, WX + TURB, TURB ONLY, or
GND MAP modes. It is automatically switched off if any display mode is
changed, or after 5 minutes.

GND CLTR SPRS ON/OFF toggles ground clutter suppression on and off.
When on, ground clutter is reduced, but so is sensitivity to low levels of
precipitation.

GAIN CAL/MAN enables or disables the receiver gain control. When in
MAN, the scroll keys vary the receiver gain.

TEST ON/OFF displays a test pattern showing all four colors. Test mode
is automatically cancelled if the menu page is changed.

STABILIZATION ON/OFF allows antenna stabilization to be toggled on and
off.
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RDR FUNCTION MENUS
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BRG

BRG displays the BRG POINTER SOURCE menu. VOR 1, VOR 2, ADF 1, ADF 2
(if installed), FMS, or bearing POINTER OFF may be selected. This applies to the
bearing pointer on the ND only, not the one on the SDU.
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RADIO CONTROL

Each radio control key has a separate menu.

com

The COM menu has five line-selects: ACTIVE, RECALL, PRE 1, PRE 2, and PRE
3. Each line has a COM 1 and a COM 2 column, allowing a total of ten frequencies
on the menu. Frequencies entered on the alphanumeric keypad (numbers only,
without decimals) appear in the scratch pad. With a number in the scratch pad,
depressing the line-select key next to any frequency line except RECALL stores
the frequency in that location. When an ACTIVE frequency is changed on the CDU,
the former ACTIVE frequency is transferred to RECALL. If RECALL or any of the
PRESET frequencies are selected without a new frequency in the scratch pad,
then the selected frequency becomes ACTIVE and is displayed on both CDUs and
the on-side RTU.
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NAV (VHF NAVIGATION)

The NAV menu has five line-selects: ACTIVE, PRE 1, PRE 2, PRE 3, and NAV
TUNING (MAN/AUT). Each line has a NAV 1 and a NAV 2 column, allowing a total
of eight frequencies on the menu plus the NAV TUNING (MAN/AUT). VHF NAV
stations may be tuned by frequency or by station identifier.

» When identifiers are used, the computer searches the data base for the
identifier to match it with a frequency. If the identifier is not in the data
base, it stays in the scratch pad which alternately displays question marks,
and the line above the scratch pad displays IDENT?.

« |f more than one station is found with the same identifier, (because world-
wide VORs are in the data base) then the system loads the closest one
and annunciates that a duplicate exists. The pilot can accept the displayed
identifier (the country prefix will identify the correct one) or use the scroll
keys to look at the alternates. If one of the choices is selected by
depressing the line-select key next to OK, the tuning proceeds normally.
If the menu page is changed without making a choice, the tuning change
is aborted and the previous frequency is restored.

Frequencies (without decimals) may be entered on the alphanumeric keypad. They
will then appear on the scratch pad. Depressing any active or preset line-select
key stores the scratch pad frequency on the corresponding line. If the line-select
key next to any of the PRESET frequencies is depressed while no frequency is in
the scratch pad, then the corresponding frequency is transferred to the ACTIVE
frequency and displayed on both CDUs and the on-side RTU. If the frequency in
the scratch pad is not a valid frequency, it will not be transferred. It will remain in
the scratch pad alternating with question marks until either corrected or a different
page is selected.

NAV TUNING - AUT allows the FMS to tune enroute stations, and maintain valid
position information throughout the flight. The following conditions are required for
AUT tuning:

¢« The VHF NAV receiver must not be selected as an active or preset NAV
source on either ND.

¢ Manually tuning a VHF NAV receiver using the CDU or RTU will force the
NAV TUNING back to MAN.

« Any RNAV waypoint that becomes a TO waypoint will cancel AUT tuning.

» AUT TUNNING is not available with DME HOLD selected.
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ADF (AUTOMA TIC DIRECTION FINDER)

The ADF menu has five line-selects: ACTIVE, PRE 1, PRE 2, PRE 3, and PRE 4.
Each line has an ADF 1 and ADF 2 (if installed) column, allowing either five or ten
frequencies on the menu. Frequencies entered in the alphanumeric keypad
(numbers only, without decimals) appear in the scratch pad. Depressing any active
or preset line-select key stores the scratch pad frequency on the corresponding
line. If the line-select key next to any of the PRESET frequencies is depressed
while no frequency is in the scratch pad, then the corresponding frequency is
transferred to the ACTIVE frequency and is displayed on both CDUs and the on-
side RTU.

o8 1

[@8|« 1460 0 ACTIVE 1480 0 ACTIVE

GHI
600 0 PRE (

i E J:L @
— == 190 0 PRE 2
a0 o 3

234.0 PRE 4
| o] o] [ [E] [ ¢
jald gy Ll e el L

\

2000-390-066

ADF MENUS

August 14, 1992 3-121



Section Il Reechcraft

Systems Description Model 2000
ATC (ATC TRANSPONDERS)

The ATC transponder menu has five line-selects: ACTIVE, PRE 1, PRE 2, PRE 3,
and PRE 4. Codes entered on the alphanumeric keypad appear in the scratch pad.
Depressing an active or preset line-select key stores the code on that line. Codes
entered on either CDU appear on both CDUs and the on-side RTU.

ATC TRANSPONDER
1208 ACTIVE

2000-390-072

TRANSPONDER MENUS
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FLIGHT MANAGEMENT SYSTEM

FLT PLAN (FLIGHT PLAN)

The FLT PLAN menu is the entry into the FMS computer generated flight planning.
The FMS contains a comprehensive menu-driven flight planning program with the
following features:

1. Computer Generated Flight Plans

a. The FMS system has a data base containing all worldwide VHF
navaids (VOR/DME, VORTAC, and DME) and airport reference points
for all worldwide IFR civil airports with a minimum of 3000 feet of
hard surfaced runway.

b. Additional navaid information is provided by geographical areas:

» NA (North America) database includes information about ARINC
regions USA and CAN.

« NAN (North America Not) database includes information about
ARINC regions EUR, EEU, MES, AFR, PAC, SPA,and LAM. The
additional navaid information that is available for each of the
geographical areas is:

- Named enroute waypoints and all NDBs.
- Airport runway thresholds for the specified geographical
area.
- Terminal waypoints for the specified geographical area.
2. Manually Generated Flight Plans

a. Flight plans are constructed by entering a series of waypoints into the
computer. Waypoints may be entered by name on the keypad or by
using the joystick to move a symbol over a waypoint on an MFD map
display.

3. Moving Map Displays

a. The MAP mode on the ND shows the airplane at the bottom and the
heading at the top of the map. The flight plan route and waypoints are
displayed in scales from 10 to 300 NM.

b. The PRESENT POSITION map mode on the MFD places the FMS
present position at the map center with the heading at the top. The
flight plan route and waypoints plus a choice of airports, low altitude
NAVAIDS, and/or high altitude NAVAIDS, are shown in scales from 10
to 600 NM.

4. Automatic Tuning of VHF NAV Radios
When the system is set to NAV TUNING - AUT the computer will
automatically tune the VHF NAV radios.

a. The computer will select NAVAIDS along or near the flight plan route
which will provide the most accurate airplane position.

5. Depressing the FLT PLAN key displays the FLIGHT PLAN menu.
If the system was not initialized at power up:

a. The system tests the ship’s clock. If the time and date are valid, then
the VERIFY menu appears. Otherwise, the SHIP’S CLOCK FAILURE
menu appears. The date must then be entered.

b. The system compares the data base date with the current date. If the
database has expired, the VERIFY menu appears with a DATA BASE
HAS EXPIRED! notice.
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WARNING I

Do not rely on an expired data base for navigation. It is the pilot's
responsibility to verify the coordinates of all flight plan waypoints
and navaids.

READ/WRITE TO DISKETTE operation should be done while on
the ground.

C.

If the data base is current, or after the pilot has updated, or elected
to use the expired data base, the VERIFY menu appears. The VERIFY
menu is used to verify or update the FMS present position. It should
equal the airplane position as of the last time the electrical power was
on.

Updating requires a current data base diskette. When the update is
started, the system first reads the diskette directory, and displays it
on the screen. Data base diskettes have only one file, either FLT-
DATA.NA (North America) or FLT-DATA.NAN (North America Not).
After an update, the screen shows a list of changed waypoints that
are used in stored routes. This allows modifying the routes as
necessary because of invalidated waypoints.

The airplane position, data base, flight plan and route library remain in non-volatile
memory so that they are preserved when the airplanes electrical power is off. Data
base diskettes are issued on a 28 day revision cycle and should be stored
onboard the airplane upon receipt. When the data base has expired, insert the
current data base revision in the DBU prior to the selection to update the database
or to READ FROM DISKETTE.
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WARNING I

The data base can be updated prior to its expiration date; however,
the FMS and the data base must not be used until the effective

date.
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Waypoints without offsets which are moved less than .2 NM are changed without
annunciation. Deleted waypoints, changed waypoints with offsets, and any
waypoints moved .2 NM or more are invalidated. At the end of the update, the
CDU will display a list of any invalidated waypoints that are used in the routes. If
the route library is displayed on the CDU or the MFD, any route containing an
invalidated waypoint is displayed in yellow. If the route is displayed, an ***INVALID
WPT"™ message appears at the waypoint location. The waypoint name and offset
appears in parenthesis below the message. Invalid waypoints must be reentered.

AD FROM DTSK UPDATE
SELECT FILE COMPLETED

=FLT-DATA  NA

BB B BB
B B B B

CANCEL+ @]
>

ATA BASE UPDA
TRE EORERETISVERTS
RTE #
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DATA BASE UPDATE MENUS
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If there is a flight plan in memory, the FLT PLAN menu will appear with the flight
plan. Otherwise the FLT PLAN menu will appear with the ADD WPTS prompt.
Selecting the ADD WPTS line-select allows flight plan entries.

1. Route numbers may be entered if there are one or more routes stored in
the route library.
2. Entering a named waypoint causes the system to locate the waypoint in
- the data base.

a. If the waypoint is found and it is unique, then the FLIGHT PLAN menu
appears with the waypoint type identified (navaid, airport, or reporting
point, etc). The LAT/LON coordinates are displayed for verification. If
the waypoint is a VOR/DME, there are three choices:

1) OK - Accepts the waypoint and returns to the ENTER RTE # OR
WPT menu with the new waypoint added. If this is the first

— waypoint in the flight plan, this waypoint becomes the first part

of the flight plan name.

2) CANCEL WPT - Cancels the waypoint and returns to the ENTER
RTE # or WPT menu.

3) ADD RAD/DIS OFFSET - Goes to an ENTER OFFSET menu
which allows the radial and distance offsets to be entered.
Leading zeros must be used.

IS
FLIGHT PLAN
IN MEMORY?

f CIGAT PLA
KLAX/KCID
= = [t+1] @
= = = DTK/DIS (@
= = &= 045/26 |
ED| + 20D weTS QOTAL DIS 1@ 1] 034,35 |@
v @| E=no oF FRL @ = ADV WPT+ [
< >

2000-390-065

FLT PLAN MENU WITH FLIGHT PLAN
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b. If the waypoint is an airport, the ADD RAD/DIS options are replaced
with the following:
1) LIST TERM WPTS

2) DISPLAY RUNWAYS
Either of these selections produces a corresponding list. The
selection from the list becomes the waypoint, and returns to the
ENTER RTE # or WPT menu, ready to accept the next waypoint.
c. If the waypoint is found in more than one place in the world, then the

duplicate waypoints menu appears. This menu will indicate the
number of duplicate waypoints under the CANCEL WPT line in the
lower left of the screen. The correct waypoint can be identified by the
country code. United States facilities have a K prefix. The menu will
display the closest facility with its coordinates.

TC NEXT
—= WAYPOINT
ENTRY
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d. If the waypoint is not found a boxed X, XYZ NOT IN MEMORY
statement is displayed (XYZ is the waypoint name). The options are
CANCEL WPT or DEFINE WPT. CANCEL WPT returns to the ENTER
RTE # or WPT menu. If DEFINE WPT is selected, the system goes
to a DEFINE USER WPT menu.

The following data may be entered:
1) TOGGLE N/S - Unless otherwise specified, the system assumes
that all latitudes are north and all longitudes are west. To define
a waypoint in the southern hemisphere, depress the line-select
key next to TOGGLE N/S. The TOGGLE N/S automatically
changes to TOGGLE E/W after the latitude has been entered. To
define a waypoint in the eastern hemisphere depress the line-
select key next to TOGGLE E/W.
2) LATITUDE - Entered in degrees, minutes, and tenths of minutes.
3) LONGITUDE - Entered in degrees, minutes, and tenths of
minutes.
4) DEFINITION COMPLETE - Returns to previous menu with
waypoint.

ADD RAD/DIS OFFSET - Same as previous ADD OFFSET.

CLEAR LAT/LON - Clears latitude and longitude inputs.

) CANCEL WPT - Cancel waypoint and return to FLT PLAN menu.

Noo
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e. After the first waypoint is entered, the line under the FLIGHT PLAN
title will be half completed. if the first waypoint is KLAX, the name line
will change from / to KLAX/
Each time a new waypoint is entered, the next ENTER RTE # or WPT
menu will show the last two waypoints above the line on which
another waypoint or route may be entered. Routes may be joined into
flight plans at any ENTER RTE # or WPT prompt.

If a route number is entered, the LOAD ROUTE menu appears, this
menu provides three options in which to load waypoints:
1) NORMAL ORDER - The route is loaded as is from the route
library.
2) REVERSE ORDER - The route is loaded to be flown in the
opposite direction.
3) CANCEL ROUTE LOAD - Returns to previous menu with no
changes.

FLIGHT PLAN
LAX/

LAX

ENTER RTE # OR WPT
12 . ENTER =|

ROUTE
R

0 WAYPOINT
WAYPOINT

B B 8 B8 B

FLIGHT PLAN

12

LOAD ROUTE

KLAX/MKC PSP/MKC

@ = )]
@] « sNw DTK/DIS | LOAD WAYPOINTS IN =
Q| «MC 045/26 ([ +NORMAL ORDER @
m| RTEV OR weT ENTER (R «REVERSE ORDER o]
0| «=ND FPL ADV WPT ([ « CANCEL ROUTE LOAD =

» <« >
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LOADING A NUMBERED ROUTE INTO A FLIGHT PLAN
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f. After the second waypoint is entered, there is an END FPL line-select
key added to the page. Use of this line-select produces an END OF
FPL message. The page shows the last two waypoints, adds the total
distance for the flight plan, an ADV WPT line select key and an ADD
WPTS line-select key. Depressing this line-select returns to the
ENTER RTE # or WPT menu.

The screen can display up to three waypoints at a time. Longer
routes may be scrolled onto the screen with the scroll keys. Any time
a waypoint line-select key is depressed, the system displays the
SELECT CHANGE TYPE menu.
The options are:

1) INSERT WPT AFTER

5 3lIE
5 SIE
HIGI
g

—

IE

[3)
2
]
K

This displays a modified ENTER RTE # or WPT menu. The
ERASE FPL option is replaced with a CANCEL INSERT option.
The waypoints before and after the inserted waypoint are shown
along with a scroll symbol to allow changing the insert point.
When the inserted waypoint has been keyed in and the ENTER
line-select key is depressed, the waypoint name and its
coordinates are displayed with an OK line-select key. If CANCEL
INSERT is depressed, the system returns to the previous menu.
DELETE WPT

Deletes the selected waypoint from the flight plan and returns to
the previous menu.
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INSERT RPT POINT AFTER
This computes the radial and distance of a point on the route
that is abeam of, or on a selected radial from, an off-route
navaid or point which the airplane is passing. It does not have
to be a designated airway reporting point. When selected, the
REPORTING POINT menu prompts for a BASE IDENT. The
BASE is the off-route point from which the following options are
calculated:
a) POINT ABEAM STATION - Refer to Flight Management
System
b) POINT OF INTERSECTION WITH ___ RADIAL - Refer to
Flight Management System
¢) DIFF BASE - Returns to the BASE IDENT menu.
d) CANCEL INSERT - Returns to the previous menu without
changes.
NO CHANGE
Returns to the original flight plan or route list.
REPLACE WPT
Returns to the ENTER RTE # or WPT menu.
ADD RAD/DIS OFFSET
Returns to the ENTER OFFSETS menu.
CHANGE COORDINATES
Returns to the CHANGE COORDINATES menu (if waypoint is
user defined).
ERASE FPL
This will produce an ARE YOU SURE? prompt. Selecting YES
returns to the ADD WAYPOINTS screen.
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REPORTING POINT MENUS
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SYS CTRL (SYSTEM CONTROL)

The SYS CTRL menu offers a selection of the three FMS navigator modes:

1.

AUTO LEG

This is the normal operating mode. The computer calculates a great circle
route and the distance between each waypoint, and displays a track line
on the MFD and/or ND map displays. The course displayed is inbound
toward the TO waypoint. The current TO waypoint is automatically
advanced to the next one on the route as the airplane passes each
waypoint.

MAN LEG

The computer does not automatically sequence through the list of flight
plan waypoints. To advance through the list of waypoints, the ADV WPT
line-select key, found on the FLIGHT PLAN page, must be depressed for
each advancement.

SEL TRK

There is no route computation or continuity between the TO waypoint and
all other waypoints. The waypoints and their locations are still stored in
memory, but as separate items on a list. The active waypoint must be
advanced by depressing the line-select key on the FLIGHT PLAN menu
next to ADV WPT, and the course must be set for each waypoint.

The menu contains two SEL TRK lines which appear when SEL TRK is
active. The upper line activates the selected track mode and the course
knob, which is then used to set the selected track. The lower line requires
that the selected track be entered on the CDU keyboard. Then the line-
select key must be depressed again to activate it. Subsequent course
changes are made with the CRS knob. Since there is no continuity
between the TO waypoint and the rest of the flight plan, it is separated on
the CDU by a row of dashes beneath the waypoint line and a SEL TRK
label plus the track angle displayed on the right side of the display.
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SYSTEM CONTROL
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POSITION HOLD

When this is depressed while exactly over a known fix, the CDU displays a menu
showing the computed position that existed at the moment the POSITION HOLD
line-select was depressed. Key in the FIX identifier and press ENTER. The fix's
actual coordinates, and the difference between them and the POSITION HOLD
coordinates are displayed.

The menu offers three options:

1. POS = FIX will reset the computed position to agree with the known fix.
2. CANCEL UPDATE returns to the SYSTEM CONTROL menu.
3. CHANGE FIX returns to the POSITION HOLD menu for a new fix entry.
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-

SEL TRK
3
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POSITION HOLD MENU
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UPDATE VLF

Displays a menu showing the difference between the VLF and FMS position. The
pilot may then update the VLF from the FMS position, or cancel the update.

SENSORS

Displays the SENSOR CONTROL menu. This allows the selective use or non-use
of both VOR/DME and VLF/OMEGA by the FMS. A VLF/OMEGA DESELECT
option returns a list of VLF or Omega stations and allows individual stations to be
used or not used.

A VLF/OMEGA SIGNAL STATUS option returns a list of signal strengths for the
respective station (0 being the low signal and 9 being the high signal).
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IDX (INDEX)
IDX produces a menu offering the following supporting functions:

1. ROUTE LIBRARY

This displays the list of flight plan routes stored in the library. The scroll
keys are used to bring subsequent or previous route names into view. The
MFD can also display the route library. The FMS has memory for 99 flight
plan routes which can be used as is, used partially, or appended to a flight
plan under construction. Routes may be selected with the line-select key
on the ROUTE LIBRARY menu or by number. When a route is selected,
the functions of the display, creation, and modification are the same as for
flight planning, except for the following:

a. The menu title is ROUTE followed by a route number.

b. The second line of the route display is the route name. Unless
specified otherwise, the route name is the first and last waypoints of
the route. The route can be renamed by depressing the line-select
key next to the route name.

c. There are no TO or FROM waypoints in a route.

d. FPL and FLIGHT PLAN labels are changed to RTE and ROUTE,
respectively.

e. The active flight plan may be stored in the route library by selecting

an empty route and entering 00.

ROUTE READ/WRIT|
E3| = I8Riry v orske 1 1e"| 8|
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(-] -] BH| «4DD woTS -]

2000-390-085

INDEX AND ROUTE MENUS
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2.

3-140

INSPECT WAYPOINTS

This allows individual waypoints stored in either the data base or the user
memory to be inspected as well as any pilot defined waypoints which are
no longer in a flight plan. When a NAVAID waypoint is displayed for
inspection, the USE NAVAID option allows the navaid to be deselected.
This is useful when a NAV station is out of service, making the navaid
unusable. All navaid deselects are cleared when the system does a cold
start. If any navaids have been deselected, a message on the CDU
message page prompts the pilot that the system has automatically
reselected all deselected navaids.

«DISPLAY PILQT DEFINED
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ROUTES OR FLIGHT P&AB

NDE Xx-

B 8 B @ @
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! RRRRR
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3. TRIP PLANNING
This displays a trip planning menu which requires the entry of the
departure point, destination, estimated ground speed, and estimated fuel
flow. The FMS will compute the bearing and distance to the destination,
and estimated time and fuel enroute. If the FROM line-select key is
depressed without an entry, the system allows either using the present
position as the FROM waypoint, or entering a route from the route library.

4. INITIALIZE SYSTEM
Returns to the start-up menu.

5. FUEL MANAGEMENT
The fuel management option provides fuel consumption information. It will
continuously compute fuel used, fuel remaining and endurance at the
present fuel flow. The ENTER prompt will appear. Refer to FUEL
MANAGEMENT under the FLIGHT MANAGEMENT SYSTEM.

6. READ/WRITE TO DISKETTE
The data base that the computer uses and the checklists which are
displayed on the MFD are organized into files and stored on diskettes.
Refer to READ/WRITE FUNCTIONS under the FLIGHT MANAGEMENT
SYSTEM.

@
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TRIP PLANNING MENU
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DIR (DIRECT)

The DIRECT TO menu is used to reroute the flight plan from the present position
directly to a new waypoint.

The DIRECT TO options are:

1. WPT
This allows naming an off-flight-plan waypoint. If ENTER is depressed
without a waypoint name or if the name entered is not found in the data
base, then the DEFINE WAYPOINT menu is displayed.
a. ON FLIGHT PLAN WAYPOINT
The DIRECT TO menu will display the next two on-flight-plan
waypoints. Subsequent or previous on-flight-plan waypoints can be
selected with the scroll keys. Any of these may be selected, allowing
quick rerouting either back to a previous point or ahead, thus
bypassing intermediate waypoints.
b. FROM/TO LEG
This is used to proceed to a new waypoint via a nearby airway which
must be intercepted. Both ends of the new direct route must
identified. The FMS will compute the intercept and the route.
c. CLOSEST AIRPORTS
This produces a menu titled THREE CLOSEST AIRPORTS. The three
closest airports are listed with their bearing, distance and longest
runway length. A direct route is computed to the selected airport.

SCROLL KEYS

The scroll keys (A and V) are used to scroll the lines up or down and, in some
cases, to increment or decrement numbers on the screen. Lists will shift
downwards when the up arrow is depressed, and shift upwards when the down
arrow is depressed. Depressing a scroll key for more than one second will cause
the system to execute an additional scroll action each half second while the scroll
key is depressed.

V NAV (VERTICAL NAVIGATION)

This is non-functional.
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MSG (MESSAGE)

The last three spaces of the bottom line of the CDU are reserved for a MSG
annunciation. Up to five messages can be displayed. New messages are displayed
in yellow; subsequent displays of the same message are in white. Messages may
be action or status messages.

ACTION MESSAGES

Action messages inform the pilot that corrective action is required. The required
action is presented along with the message so that depressing the line-select key
initiates the response. Action messages are non-cancellable until the action is
performed.

MESSAGE-ACTION MEANING
POSITION UPDATE » Radio signals being received do not
UNCERTAIN POSITION  match the FMS computed position.
FMS/VLF UPDATE -» The difference between the FMS position
POS DISAGREE VLF based DME or VOR/DME data and that

of the VLF/OMEGA is greater than 2.5
NM. This message is removed when the
difference drops below 2.3 NM.

VLF REQUIRES UPDATE— The computer is requesting that the VLF
INITIALIZATION VLF be updated from the FMS.

SYS/VLF GMT UPDATE » The VLF disagrees with the system clock
DISAGREE VLF by five minutes or more.

BT01431
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Status messages provide information but do not require specific immediate action.

MESSAGE

ALL VLF/OMEGA
STATIONS RESELECTED

ALL DISABLED WAYPOINTS

RESELECTED

FINAL WPT PASSED

DATA BASE EXPIRED

INVALID WPT IN FLT PLAN

FMS IN DR MODE at 12:34

MEMORY HAS 99X WPTS
1000 MAX ALLOWED

VOR/DME NOT TUNED
FOR RNAV APPR

POSITION ERROR MAY
EXCEED 3 NM

NAV DATA BASE FAULT

NO RNAV APPR WITH DME
HOLD

VERIFY VOR/DME TUNED
FOR RNAV APPR

NO VOR/DME SIGNAL FOR
RNAV APPR

CHECKLIST FAULT

AVIONICS FAULT

BT01434

August 14, 1992

MEANING

Following a cold start, the system reselects for
use any VLF/OMEGA stations that the pilot had
previously deselected (cancellable).

Following a cold start, the system reselects any
data base waypoints that the pilot had
previously disabled (cancellable).

The airplane has passed the last waypoint in
the flight plan (non-cancellable).

The data base is overdue for revision (non-
cancellable).

A data base update has invalidated one or more
waypoints used in the flight plan (non-
cancellable).

FMS is not receiving adequate signals for
navigation at : (time)(non-cancellable).

There are 900 or more waypoints in memory.
Unused pilot defined waypoints are not
included. This message reappears each time
another waypoint is added (cancellable).

Neither VOR/DME is tuned to the navaid
designated for the RNAV approach (non-
cancellable).

The FMS position error is greater than 2.8 NM.
The message is inhibited when the FMS is in
RNAV APPR mode.

The computer has detected unreliable data on
the data base diskette (non-cancellable).

DME is tuned to RNAV, but is in HOLD, TO wpt
is RNAV APPR wpt (non-cancellable).

FMS changes AUTOTUNE to MAN before wpt
alert at wpt preceding first RNAV APPR wpt.

Displayed 5 seconds after loss of valid RNAV
signal.

FMC has detected a faulty or missing checklist
in data base RAM.

Fault in one of the avionics LRU's.
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ERRONEOUS DATA ENTRIES

The system will not accept any inputs that are not appropriate for the item
selected.

It will reject the following:

» Radio frequencies out of range, or incorrect channel spacing.
 Latitudes greater than 90°.

» Longitudes greater than 180°.

« Minutes (Lat/Lon) greater than 59.9.

« Angles (Courses, Radials, Headings) greater than 360°.

« Offset distance entries greater than 299.9 miles.

« Letters where all numbers are required.

« Numbers where all letters are required.

If the pilot attempts to enter such inappropriate data, the line where the data was
entered will alternately flash the bad entry and a line of question marks. One
question mark appears in the place of each pilot entered character. All such
messages are in yellow and overwrite any data already on the scratch pad line.
(The scratch pad data is restored when the error message is no longer present.)

If the pilot depresses a key which is not active on the displayed menu, the
message, KEY NOT ACTIVE is temporarily displayed on the scratch pad line. Then
the previous scratch pad display is restored.

If the system detects a data entry error, the pilot can do one of three things:

1. If the entry is not valid for the line selected, but is valid for an alternate line,
the pilot may depress the valid alternate line-select key or change to a
menu where the entry is valid.

2. The pilot may restart the data entry by depressing any valid data entry key
(0-9). The first depress of a data key causes the entry item (or scratch pad)
to blank and the newly entered key will become the first key in the field.

3. Depressing the clear key once will erase the last entered digit and allow
reentry of that digit. Each subsequent time the clear key is depressed, it
will erase the previous digit until the entire field is clear.
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Once the pilot starts to key in new data by depressing clear or a data key, any
error message is removed from the screen and the flashing of entered data will

stop.

ERROR MESSAGES

Section Il
Systems Description

The following is a table of error messages for data entry errors.

DATA ENTERED

ERROR MESSAGE

MEANING

COM

NAV (By Freq)
NAV (By Ident)

ADF

ATC CODE

WAYPOINTS

LATITUDE

LONGITUDE

RADIALS

DISTANCE

WAYPOINT NAME
REPORTING POINT
SEL CRS

TIME

NOT A COM FREQ
NO ALPHAS
ALLOWED

FREQ?

IDENT?

NOT AN ADF FREQ
NO ALPHAS
ALLOWED

NOT AN ATC CODE
NO ALPHAS
ALLOWED

WPT LIST FULL
WPT LIST FULL
WPT LIST FULL
DEGREES > 90
MINUTES > 59.9

DEGREES > 180
MINUTES > 59.9

DEGREES > 360

DIS > 299.9 MILES

DUPLICATE

> 360

DEGREES > 360

HOURS > 24
MINUTES > 59

Not a valid COM frequency
Letter entered in frequency
Not a valid NAV frequency
Identifier not found

Not a valid ADF frequency

Letter entered in frequency

Not a valid ATC code
Letter entered in code

WPT list has more than 999

WPTs

FPL has more than 99 WPTS
FPL and RTE has more than
2499 WPTs

Latitude cannot exceed 90°
Minutes cannot exceed 59.9

Longitude cannot exceed 180°
Minutes cannot exceed 59.9

Degrees cannot exceed 360°

Distance cannot exceed 299.9
NM

Entry duplicates previous name
Bearing cannot exceed 360°
Course cannot exceed 360°

Hours cannot exceed 24
Minutes cannot exceed 59

August 14, 1992
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DATA ENTERED

ERROR MESSAGE

MEANING

DATE

READ DISKETTE

WRITE TO
DISKETTE

TRIP PLANNING

ANY DATA

BT00932

MONTH = 12
DAYS > ALLOWED

DBU NOT
AVAILABLE
DISKETTE READ
ERROR
DIRECTORY NOT
FOUND

FILE NOT FOUND

DBU NOT
AVAILABLE
DISKETTE WRITE
ERROR
DISKETTE FULL
DISK WRITE
PROTECTED
DISK
UNFORMATTED

NO LETTERS
ALLOWED

XXXX KEY STUCK

Month cannot exceed 12

Days cannot exceed days in
entered month

DBU Disconnected or inoperative
Diskette not formatted, not in
DBU

Diskette blank, has no files
Requested file not on diskette
DBU disconnected or inoperative

Diskette defective or not in drive

File too large to fit on diskette
Diskette write protect is On

Diskette is unformatted
Letter entered, should be
numbers only

XXXX CDU key is stuck down

CROSS SIDE CDU RESTRICTIONS

Each CDU can perform all system functions except for cross-side ND control.
Cross-side ND control is performed in the reversionary mode. An XCDU
annunciation on the ND and PFD is displayed when the pilot's or copilot's
reversionary panel X-CDU switch is set to X-CDU. If both CDUs attempt to
perform the same function, the CDU that finishes last prevails.

When one CDU is performing any of the following functions, the other CDU is
blocked from the same function.

1. Actively editing the flight plan or a specific route.

NOTE

Editing is defined as changing or adding waypoints to the flight
plan. This includes DIRECT TO functions. However, the cross-side
CDU can always examine the flight plan or route.

2. Read/Write diskette.

3-148
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If one CDU is doing one of the above tasks and the cross-side CDU attempts to
do the same, the message X-SIDE USE-NO ACCESS will be displayed on the
screen.

ABORT/RESTART OF NAVIGATION DATA ENTRY

All navigation data entry occurs under the FLT PLAN, INDEX, and SYS CTRL
keys. Often such data entry is interrupted by using the mode control keys (NAV
SOURCE, RDR CONTROL, BRG), the radio tune keys (COMM, NAV, ADF, ATC)
or other menu keys. If a route creation is underway using the INDEX key and the
process is aborted by tuning a radio or changing the active flight plan, then the
next time the INDEX key is depressed, the INDEX menu returns to where it was
prior to the abort. A second depression of the INDEX key displays the normal
INDEX menu and fully aborts or cancels the edit in process.

Similarly, if the pilot is modifying the flight plan and interrupts to tune a radio or
change NAV source, depressing the FLT PLAN key once restores the previous
flight plan. Depressing the FLT PLAN key a second time cancels the edit and the
display returns to the normal FLT PLAN menu.

Certain actions fully cancel any change in process. For example, if the pilot is
editing the flight plan at one location and then begins an edit at another location
without completing the first edit, the first edit is fully cancelled.

If one CDU does not complete a process, such as editing the flight plan, which is
blocked on the cross-side CDU, the second CDU will remain blocked until the first
CDU completes or fully cancels the operation in process.
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PRIMARY FLIGHT DISPLAY

The PFD provides attitude indicator, flight director, and mode annunciator
displays. Each PFD is a color CRT with a slip indicator in the lower bezel. The
display format emulates an electro-mechanical attitude indicator. The following
features are added to provide more information and make that information easier
to interpret:

Supplementary information, such as command cues, course deviation,
glideslope deviation, and speed deviation scales are also shown.

Radio altitude is displayed anytime the airplane is under 2500 feet AGL.
There are no OFF flags. If a glideslope or course signal is not received, the
pointer will not appear.

If any data source fails, both its pointer and the scale disappears, and a
warning flag appears.

The course deviation pointer changes shape to indicate the source.

In the event of display failure, the PFD and the ND have reversion modes
which combine both displays into either one.

During unusual attitudes, the display is cleared of everything except
attitude, and autopilot disengage annunciations.

The standard PFD uses the chevron airplane reference symbol.

DH 200

\\VX"/
ian

2000-390-003

PRIMARY FLIGHT DISPLAY
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PITCH INDICATION

The display background is blue for the sky and brown for the ground. A full 90°
of pitch is shown, with a wide white bar at 0°. Below 22° of pitch, the pitch scale
and background move together. Above 22° of pitch, the blue-brown line remains
in view near the edge of the display while the scale continues to move. The apex
of the airplane reference symbol always indicates the actual pitch angle. When
pitch exceeds +30° or -20° everything except the attitude and autopilot disengage
annunciations are removed. Large red chevrons pointing towards 0° of pitch are
in the pitch scale between +50° and +65°, +65° and +90°,-40°, -55°, -55° and
-70°, and -70° and -90°. As pitch decreases to to +25° or increases to -15°, full
PFD information is restored.

/O 6\

O

2000-390-006

EXTREME CLIMB
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2000-390-007
EXTREME DIVE
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ROLL INDICATION

The roll display is conventional with a full 360° of roll displayed.

3-154
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2000-390-061

EXTREME RIGHT ROLL ANGLE
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ATTITUDE FAILURE ANNUNCIATION

In the event of either pitch or roll input failure, all attitude information is removed
from the display and the ATT flag is displayed. The red ATT flag flashes for 10
seconds and then becomes steady.

2000-390-008

ATTITUDE FAILURE
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COMPARATOR FUNCTION

The PFDs compare left and right side displayed roll and pitch. Heading
comparison is done by the PFD only in the reversionary mode.

REVERSIONARY MODE

In the event of a display failure, the PFD and ND can display in a composite mode
on either display. The CMPST UP, NORM, CMPST DN switches are located on the
pilot's and copilot's reversionary panels. In the CMPST UP position the ND and
PFD are displayed in a composite mode on the PFD. In the NORM position, the
PFD and ND information is displayed on their respective CRTs. In the CMPST DN
position the PFD and ND are displayed in a composite mode on the ND.

(O O

132NM
CID

2000-390-009

REVERSIONARY MODE
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O

2000-390-010

CROSS-SIDE ANNUNCIATION

ATTITUDE HEADING REFERENCE SYSTEM (AHRS)

The AHRS consists of an Attitude Heading Computer, Internal Compensation Unit,
and Flux Detector Units.

COMPUTER

The attitude heading computer provides the roll, pitch, and stabilized magnetic
heading data for the displays and the Automatic Flight Control System. Instead of
the traditional high speed gyros and synchro-transmitters, the computer uses
relatively slow turning motion detectors with piezo-electric transducers. Airplane
roll and pitch movements cause the motion detectors to exert gyroscopic forces
on the transducers. The transducers convert these forces to voltages. The
computer continuously sums the voltages to produce current attitude information.
Magnetic heading inputs come from flux detectors located in each wing tip. IAS
and VS inputs come from the Air Data Computer.

INITIALIZATION

The system aligns to the local vertical reference and slaves to aircraft magnetic
heading within 70 seconds after power application. Inflight automatic realignment
after power interruption will occur in approximately 20 seconds with initial
degradation proportional to accelerations induced by turbulence and maneuvering.
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The pilot or copilot can manually initialize the system at any time with either AHRS
REINIT switch.
FAILURE MODES

Failures cause outputs to be flagged as invalid, or cause the output to stop
transmitting. Flux detector or interface failures will flag the heading, but will not
affect attitude.
REVERSION

If the on-side AHRS fails, either PFD can display information provided by the
cross-side AHRS by setting the AHRS switch to X-SIDE. This places a XATT
annunciation on the PFD and XHDG on the ND. The switches are located on the
pilot's and copilot's reversionary panels.

INTERNAL COMPENSATION UNIT (ICU)

The ICU calibrates the flux detector outputs for an individual airplane. It is
mounted on the outside of the AHRS computer case and remains with the airplane
if the AHRS is replaced.

FAILURE MODES

Failures result in errors in the slaved heading or the display of a HDG flag.

FLUX DETECTOR UNIT (FDU)

The Flux Detectors, one in each wing tip, sense the horizontal component of the
earth’'s magnetic field and generate output signals proportional to the airplane’s
magnetic heading.

FAILURE MODES

Failure causes loss of the compass system's slaved heading output and an invalid
heading. The HDG flag will be displayed on the on-side ND and the cross-side
SDU.

AHRS ALIGNING ANNUNCIATION

The EICAS and PFD both flash the message AHRS ALIGNING, DO NOT TAXI if
on the ground. In flight, only the AHRS ALIGNING message is displayed. The
messages are removed when AHRS alignment is successfully completed.
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AHRS ALIGNING ANNUNCIATION
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COURSE DEVIATION

The course deviation scale and pointer are at the bottom of the PFD. The course
deviation scale is angular in VOR and LOC modes and linear in the FMS mode.
When in FMS mode, full scale equals 10 NM, or 2 NM when the APPR mode is
selected on the mode select panel or when an RNAV waypoint becomes the TO
waypoint. A 10 NM or 2 NM label is displayed on each end of the scale.

The pointer changes shape and color to indicate the current mode. The VOR
deviation pointer is hexagonal, resembling a VOR symbol on an aeronautical chart.
It is green for an on-side VOR and yellow for a cross-side VOR.

O\

2000-390-011

VOR COURSE DEVIATION INDICATOR
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2000-390-013
FMS COURSE DEVIATION INDICATOR

The FMS pointer is a white 4-pointed star.

The localizer deviation pointer is trapezoidal, resembling a runway. It is green for
an on-side localizer and yellow for a cross-side localizer.

EXCESS DEVIATION

During stabilized approach conditions, if the localizer or glideslope deviation
becomes excessive, the pointer flashes yellow twice per second as long as the
excessive deviation condition exists. This is done if either an on-side or cross-side
excess glideslope or localizer deviation exists.

COMPARATOR FUNCTION

Comparison between left and right displayed localizer and glideslope is provided
under stabilized final approach conditions when the same frequencies are tuned
on the left and right navigational receivers.

GLIDESLOPE DEVIATION INDICATOR

The glideslope scale appears to the right of the attitude display when a localizer
frequency is tuned and the heading is within 100°-110° of the active course
setting. Full scale deviation equals 1.25°. The glideslope pointer is green for an
on-side active NAV and yellow for a cross-side active NAV.
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2000-390-019

GLIDESLOPE SCALE AND POINTER

August 14, 1992



Peecheraft Section Il

Model 2000 Systems Description
BACK COURSE MODE

If the difference between the heading and the course setting exceeds +110° while
tuned to a localizer, or +100° while tuned to a VOR, the back course mode is
entered. In the back course mode, the course deviation indications and the flight
director command cues are reversed to provide normal deviation indications and
roll commands for capturing and tracking a course. If the NAV receiver is tuned
to a localizer, the PFD and ND display BACK CRS where the glideslope would
normally appear. There is no annunciation when tuned to a VOR. The back course
mode requires the course be set to the front course approach bearing. The back
course mode is cancelled if the airplane is turned to within 100° of the course
setting while tuned to a localizer, or to within 90° of the course setting while tuned
to a VOR.

/O d

)

2000-390-015

BACK COURSE MODE
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FLIGHT DIRECTOR (FD)

When any FD mode is selected, the command cue is added to the PFD. The
standard cue is the inverted V. The following are required for the command cue
to be displayed:

¢ A Flight Director mode must be selected.
« Pitch and Roll sources and commands must be valid. T
» The airplane must not be in an unusual attitude.

O

o -

2000-390-016

O

FLIGHT DIRECTOR COMMAND CUE
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RADIO ALTITUDE (2500 FEET TO 1000 FEET AGL)

Between 2500 and 1000 feet AGL, the green radio altitude display is labeled RA
followed by four digits. This display appears at 2500 feet AGL on descent and at
1000 feet AGL during a climb. The digits change at 50 foot intervals.

DH200

S

s

2000-390-025

RADIO ALTITUDE DISPLAY (2500 FEET TO 1000 FEET AGL)
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RADIO ALTITUDE (1000 FEET AGL TO GROUND LEVEL)

Below 1000 feet AGL the RA label is replaced by a circle surrounding the digits.
The circle is segmented at 100 foot intervals. The digits change at 10 foot
intervals. Within the circle, a colored arc shrinks from the 12 O’'Clock position
counterclockwise as the radio altitude decreases as follows:

» Green arc - Between radio altitude and decision height.

» White arc - Below decision height when radio altitude is greater than
decision height.

« Yellow arc - When the radio altitude is equal to or less than the decision
height.

The color of the digits follows the color of the arc.

2000-390-020

RADIO ALTITUDE DISPLAY (BELOW 1000 FEET AGL)

3-166 August 14, 1992

e



~—

eecheraft Section Il

Model 2000 Systems Description
DECISION HEIGHT DISPLAY

The selected decision height displayed to the left of the radio altitude is preceded
by the legend DH. The DH is displayed automatically below 2500 feet radio altitude
or when selected by the DH control on the Altitude Awareness Panel above 2500
feet (clockwise rotation increases DH). When below 1000 feet AGL, the decision
height is also displayed by a triangular pointer on the radio altimeter circular scale.

O

DH 200 S

21907

2000-390-021

DECISION HEIGHT DISPLAY AND ALERT
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DH ALERT

This alert occurs when radio altitude reaches the selected decision height. The DH
alert flashes for 10 seconds before becoming steady yellow. The DH alert is
inhibited below 5 feet.

REPORTING ALTITUDE MDA READOUT

A digital display of either MDA or RPT is displayed.

MDA ALERT

When the on-side indicated barometric altitude reaches the selected MDA, the
MDA alert flashes yellow for 10 seconds before becoming steady.

REPORTING ALTITUDE

When selected, the RPT is displayed in up to five digits, with the two least
significant digits always zero. When the on-side barometric altitude equals the
reporting altitude, the RPT legend and the digital readout flash cyan for 10
seconds before becoming steady.

g

)

MDA

1500

Q)

2000-390-156

MDA ALERT
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MARKER BEACON

The marker beacon annunciations are flashing boxes which enclose the beacon
designator (OM, outer marker is cyan, MM, middle marker is yellow and the IM,
inner marker is a white empty box).

(O

Q)

2000-390-023

MARKER BEACON ANNUNCIATION
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SPEED DEVIATION

Speed deviation is displayed on the left side of the attitude display. The pointer
represents the deviation between indicated airspeed and the selected reference
airspeed. Full pointer deflection represents a speed deviation of 10 knots. The
display is available only when the 1AS bug is selected on the ASI.

O

O O

2000-390-022

SPEED DEVIATION INDICATOR

AUTOPILOT MODE ANNUNCIATION

Autopilot modes are displayed in the upper left corner of the PFD. The figure
shows the basic PITCH and ROLL modes. Vertical modes appear below lateral

modes. ~
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AUTOPILOT ENGAGED/DISENGAGED

Autopilot engagement status appears on the PFD as shown:

STATUS

A/P Not Engaged

A/P Disengaged,
A/P XFER Selected

A/P Engaged
A/P Disengaged

A/P Engaged,
A/P XFER Selected

A/P Disengaged,
A/P XFER Selected

BT01432

PFD ANNUNCIATORS

No Message
White A/P —

Green A/P « (plus the mode)

Yellow A/P <« (flashing, without mode, clears after
acknowledgement)

Green A/P — (plus the mode)

Yellow A/P — (flashing without mode clears after
acknowledgement)

O,

O\

)

August 14, 1992
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AUTOPILOT MODE ANNUNCIATION
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ARMED AND CAPTURE MODES

Selecting a lateral or vertical mode activates the flight director, bringing the
command cue into view. |If a mode is selected and the airplane is not in position
to track that mode, the mode arms. Armed modes are displayed in white to the
right of active modes, which are green. During an ILS approach, the glideslope will
not arm until the localizer is captured.

Modes are annunciated as follows:

LATERAL AUTOPILOT MODES

AUTOPILOT
MODE

Roll Hold
Heading Select
LOC 1 Capture

LOC 2 Capture

VOR 1 Capture
VOR 2 Capture
FMS Capture
Go Around

BT01444

AUTOPILOT
MODE

Pitch Hold
Airspeed
Airspeed Profile
Vertical Speed
APPR

Altitude Hold

ALTITUDE SELECT

Armed
Capture
Track

3-172

PFD
ANNUNCIATOR
Roll

HDG

LOC 1 (Green)
GS (White)

LOC 2 (Green)
GS (White)

VOR 1 (Green)
VOR 2 (Green)
FMS 1 (Green)
GA (Green)

VERTICAL AUTOPILOT MODES

PFD
ANNUNCIATOR
Pitch

IAS

IASP

VS

Dependent on NAV mode
(GS, VOR, LOC, FMS)

ALT

ALTS (White)
ALTS CAP (Green)
ALTS (Green)
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VERTICAL AUTOPILOT MODES (Cont’'d)

AUTOPILOT PFD
MODE ANNUNCIATOR
Descent DES
- Go Around GA
BT01445 '
fO O\
S~
-
S’
O )
2000-390-111
ROLL AND PITCH MODE WITH ALTITUDE SELECT ARMED
~—

August 14, 1992 3-173



Section Il Qeecheraft

Systems De_scription Model 2000
YAW DAMPER DISENGAGE

If the FCC detects a failure in the Yaw Damper, or the Yaw Damper is disengaged,
the YD annunciator flashes yellow for 10 seconds before becoming steady. This
annunciation can be cancelled by depressing the AP/YD DISC button or re-
engaging the yaw damper.

MISTRIM

If any autopilot servo continuously maintains more than a predetermined torque,
the mistrim annunciator for that servo (ELEV, RUD, or AlL) flashes yellow for 10
seconds before becoming steady.

O

2000-390-185

YAW DAMPER AND MISTRIM ANNUNCIATIONS
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STATUS ANNUNCIATIONS

COURSE/GLIDESLOPE STATUS

If the in-use VORJILS receiver or FMS fails, the PFD removes the applicable
deviation scale and pointer and replaces it with the appropriate VOR, LOC, GS or
FMS flag. The flag will flash red for 10 seconds before becoming steady. If no
usable signal is received, the deviation pointers are not displayed.

FLIGHT DIRECTOR (FD)

In the event of either pitch, roll, or steering command input failures, the FD flag will
appear. The FD flag will flash red for 10 seconds and then become steady.
RADIO ALTITUDE (RA)

If the radio altimeter fails, the PFD removes the normal display and replaces it with
the red RA flag. The flag flashes for 10 seconds before becoming steady.

SPEED DEVIATION

If either the indicated airspeed or the reference airspeed equipment fails, the
speed deviation scale and pointer are removed and replaced with the SPD flag.
The SPD flag flashes red for 10 seconds before becoming steady. If the airspeed
reference data is lost, the pointer is removed from the display.

CDU FAILURE ANNUNCIATION

If the CDU is invalid or failed, a CDU flag is annunciated. The flag flashes for 10
seconds before becoming steady.
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STATUS ANNUNCIATIONS
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The ND is the electronic replacement for the HSI. It can also display weather
radar. Each display consists of a color CRT.

The following features are available:

+ The formats HSI, ARC, MAP, and RDR are selected with push buttons on
the Control Display Unit (CDU).
« Course deviation indicators, bearing pointers, and radar data are selected

on the CDU.

« There are no OFF flags. If a course signal or glideslope is not received, the
deviation bar or pointer will not appear.
« If any data source fails, its pointer disappears, and a warning flag appears.
« In the event of a display failure, both the PFDs and NDs have reversion
modes which combine both displays into one.

NAVIGATION DISPLAY SYMBOLS

SYMBOL

HSI

ARC

MAP

ACTIVE COURSE

CDI

TO/FROM

LIN ANNUNCIATOR

STATION SYMBOLS

RADAR RETURNS

RANGE RINGS

PRESET STATION

Course pointer

Digital readout

Conventional

Conventional

YES

None

N/A

None

Double dashed

Course pointer

Digital readout

Conventional

Conventional

YES

None
Positioned to
scale

Only with
Radar

Double dashed

FMS Flt plan route
Digital readout

Location of route on
map display

Solid line to station
Broken line from
station SEL TRK only
YES

Positioned to scale if
tuned

Positioned to scale

Yes

Double solid line TO,
double dashed line
FROM the station

BT00941
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355: " CID!
FMS

119 NM
AUTOLG

TTG 24.8

2000-390-049

NAVIGATION DISPLAY

READOUT DEFINITIONS

NAV data is displayed on the left and right sides of the ND. If the active NAV is
a VOR, the course displayed is set with the COURSE knob on the CHP. If the
active NAV is the FMS, and it is not operating in the selected track mode, a great
circle course to the current TO waypoint is calculated.

When a navaid is tuned and the Morse code identifier received, the DME decodes
the identifier and displays it to the right of the course. In FMS mode, the current
waypoint name is displayed. This may be a station identifier, an airway reporting
point name, or a pilot defined waypoint name. If a preset navigation source has
been selected, the corresponding data for the preset is displayed on the right side.

LINE ONE - Identifies the active course and the station or waypoint name.

LINE TWO - Identifies the active NAV source, VOR1, VOR2, LOC1, LOC2, or FMS.
When the active NAV is FMS, a LIN label is added to show that the course
deviation indication is linear. If a preset navigation source has been selected, the
corresponding data for the preset is displayed on the right side.

ILINE THREE - Is the distance to the active NAV station or waypoint. If no DME
signals are received from the station, this line will be dashes. If a preset navigation
source has been selected, the corresponding data for the preset is displayed on
the right side.
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LINE FOUR - Annunciates FMS AUTOLG, FMS MAN LG, or SELTRK modes. If
there is a preset, the right side of this line displays TO or FROM, as appropriate.

LINE FIVE - Displays VLF when the FMS is using VLF only for position fixing, or
DR when the FMS is in the dead reckoning mode.

LINE SIX - annunciates XHDG when the AHRS switch on the reversionary panel
is set to X-SIDE.

LINE SEVEN - Annunciates XCDU when the CDU switch on the reversionary panel
is set to X-SIDE.

LINE EIGHT - Annunciates the manual radar gain setting when autogain is
deselected. The range is from -3 to +3.

LINE NINE - Annunciates the radar antenna tilt setting.

LINE TEN - Annunciates HOLD when the hold option is selected on the radar
control menu on the CDU.

LINE ELEVEN - Annunciates radar mode status, STBY, WX, MAP, WX+ TURB or
RDR FAIL.

LINE TWELVE - Is the ground speed relative to the active VORTAC or TO
waypoint. If no DME signal is received, it will read GS ____.

LINE THIRTEEN - Is the time to go to the VORTAC or waypoint. If no DME is
received, it will read TTG _i__

LINE FOURTEEN - Identifies the bearing pointer source. This may be either VOR,
FMS or ADF. If no bearing pointer is selected, this line will be blank. If a source
is selected but no signal is received, it will show the selection along with a
miniature pointer.
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(O O]
015°* KOJC
FMS LIN
38.8 NM
AUTOLG
DR

N\ 45
XHDG
XCDU

G+2
T-15
HOLD USTB

2000-390-187

ARC DISPLAY WITH ALL NAV DATA AND RADAR

NAVIGATION SIGNAL INPUTS

Navigation signals come from the VOR, ILS, ADF, FMS, and VLF/OMEGA. Any of
these may be selected as the bearing pointer source. Either VOR or the FMS may
be selected as the active NAV. The active NAV is the NAVAID on which the course
guidance and distance readout is based. This is done with the NAV SOURCE and
BRG push buttons on the CDU.

CONTROL INPUTS

Normal control inputs come from the CDU and the CHP. Each ND has its own
CDU, which is used to set display modes, NAV and bearing pointer source, and
radar mode. The single CHP has dual course set knobs, allowing separate
courses, and a single heading selector.

STATUS INPUTS

All NAV and display systems are monitored by the flight management computer.
Invalid inputs are removed from the display, and when appropriate, warning flags
are displayed.
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NAVIGATION DISPLAY FORMATS

HORIZONTAL SITUATION INDICATOR

If no NAV stations are received, the course deviation indicator (CDI) and TO/
FROM indicator are not displayed. The active NAV status is displayed to the left
of the compass rose. The active NAV is the NAV radio or FMS flight plan on which
the course guidance is based. The minimum information displayed is the course
setting on the top line, NAV source on the second line, and distance on the third
line. At the lower left corner, the ground speed (GS) and Time To Go (TTG) to the
station or waypoint are displayed. The selected heading digits are displayed
immediately to the left of the lubber line. If the active NAV is a VOR receiver and
no station is received, the CDI and TO/FROM indicators are not dispayed.

(O

3565 GID!
FMS

119 NM
AUTOLG

GS 289
T7G 24.8

2000-390-049
HORIZONTAL SITUATION DISPLAY
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ARC DISPLAY ‘

The ARC format narrows the view to approximately 70°. Other display features are
the same as for the HSI display.

SARSH IR

2000-390-042

ARC DISPLAY
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MAP DISPLAY

The MAP format utilizes the ARC format's expanded compass segment, however
the VOR, course arrow, and waypoint bearing pointers are replaced by
geographically positioned symbols. Course lines replace the CDI and TO/FROM
flags.

2000-390-043

MAP DISPLAY

August 14, 1992 3-183



Section Il Peechcraft

Systems De_scription Model 2000
WITH STATION SYMBOLS

If NAV stations are received, the station symbols and the selected course are
displayed to scale. The station symbols contain the VOR/DME receiver number
which is receiving the station. The course line is solid to the active VOR and
dashed from it only if operating in. VOR mode, not FMS. The symbols are
geographically positioned relative to the airplane symbol. The top of the map is the
magnetic heading.

SLANT RANGE CORRECTION

The DME distance to the active VOR is always slant range when operating in VOR
mode. FMS distance is not slant range.

SARSHIER

/

2000-390-044

MAP DISPLAY WITH STATION SYMBOLS
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FMS FLIGHT PLAN

If FMS is the active NAV Source, the ND MAP displays the next three waypoints
of the active flight plan. Waypoint symbols are white four pointed stars. All
waypoints are identified by name adjacent to the waypoint symbol. When the FMS
is in AUTOLG or MAN LG mode, route lines connect the waypoints. In SELTRK
mode, the route line is solid to the waypoint and dashed from it.

WAYPOINT ALERT
Condition 1.

If a flyover condition exists (SELTRK mode, arrival at last flight plan waypoint, or
AUTOLG/MAN LG mode and course change at the waypoint is 150° or more) the
waypoint alert will be given 10 seconds before arrival at the waypoint. If the
AUTOLG mode is active, the turn will not start until arrival at the waypoint. If MAN
LG mode is active, the turn will start as soon as the waypoint is advanced.

Condition 2.

If a continuation leg exists (AUTOLG or MAN LG mode and the course change at
the waypoint is less than 150°) the waypoint alert will be given 10 seconds before
the FMS calculated start of the anticipated turn to the new course. The start of the
anticipated turn is a function of TAS and course angle change at the waypoint. If
the AUTOLG mode is active, the turn will start when the waypoint alert stops. If
the MAN LG mode is active, the turn will start when the waypoint is advanced.

The waypoint alert causes the TO waypoint symbol and identifier to flash.

NAVIGATION MODE ANNUNCIATION

If the active NAV Source is the FMS, the ND displays the navigation mode in the
upper left corner. This is selected on the SYSTEM CONTROL menu. The options
are:

- AUTO LEG
« MAN LEG
¢« SEL TRK
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329 SLN
FMS LIN
11.3 NM

AUTOLG

2000-390-050

MAP DISPLAY WITH FLIGHT PLAN
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NO FLIGHT PLAN ANNUNCIATION

If FMS is selected as the active NAV source and no flight plan exists, the ND
displays the NO FLIGHT PLAN message. The course line, and digital course are
removed from the display.

(O

J/

2000-390-045

MAP DISPLAY WITH NO FLIGHT PLAN
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ACTIVE COURSE

The active course is the VOR or FMS flight plan route that is the navigation
source. The selection is made with the on-side CDU NAV SOURCE push button.
The pilot's and copilot’s NDs may have different active courses.

COURSE POINTER

The course pointer is on the HSI and ARC displays. It is a conventional HSI course
pointer and is set with the COURSE knob on the CHP. Depressing the center of
either CRS knob, labeled PUSH A DIRECT, will change the present course to a
direct course to the tuned station.

COURSE DEVIATION INDICATOR (CDI)

The CDI indicator is displayed along with the course pointer when a VHF NAV
signal is received.

SHRSHIEA

2000-390-048

HSI WITH CDI TO/FROM INDICATOR
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TO/FROM

If the active NAV is a VOR, the TO/FROM indicator is displayed with the CDI and
has the same color coding.

In the FMS mode, if TO is selected the TO/FROM symbol will be positioned at the
head of the active course pointer. If FROM is selected the TO/FROM symbol will
be positioned at the tail of the active course pointer.

HEADING BUG

The heading bug rotates around the compass rose or arc and is positioned with
the heading knob on the Course Heading Panel. There is a matching digital
readout immediately to the left of the lubber line. The heading bug and readout are
displayed in magenta. Push the center of the HDG knob to synchronize the
heading bug to the present heading.

—

@)

SHARSHIEA

2000-390-047

MAP DISPLAY WITH STATION
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BEARING POINTER

A bearing pointer to a VOR, NDB, or FMS waypoint may be added to the NAV
Display in either the HSI or ARC mode. The selected source is annunciated in the
lower left corner. The selection is set on the CDU menu by depressing the BRG
key. If a signal is received, the bearing is displayed in magenta. If a source is
selected but no signal is received, the pointer is removed from the scale and
displayed in miniature next to the bearing pointer annunciation.

(©

oda:, MKC .

TTG 27.I
O O —
2000-390-038
HSI WITH BEARING POINTER
N
S~
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ILS SYMBOLS

If the active nav is tuned to an ILS or localizer frequency, the active course display
changes to LOC 1 or LOC 2 and the glideslope scale appears. If a usable
glideslope signal is received, the glideslope pointer is added. The TO/FROM
symbol is blanked in localizer mode.

COLOR CODES

The active course readouts are in the upper left corner of the displays. They follow
the same color coding as the active course symbols.

The active symbols and readouts are color coded as follows:

« If the active course is on the on-side receiver, the pointer is green.
« If the active course is on the cross-side receiver, the pointer is yellow.
« If the active course is an FMS flight plan, the pointer is white.

SHRSHIEA

2000-390-039
HSI WITH LOCALIZER AND GLIDESLOPE
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BACK COURSE MODE

In the back course mode, the flight director command cues are corrected to
provide normal roll commands for capturing and tracking the localizer back
course. The ND and PFD display BACK CRS where the glideslope would normally
appear. For the back course mode to function, the course must be set to the front
course approach bearing. The ND enters the back course mode under the
following conditions:

» The active NAV is a localizer.
» The difference between course setting and the heading exceeds 110°.

The ND cancels the back course mode if the airplane is turned to within 100° of
the course setting.

(O O]
O SEIESHIR 9
\C ®)
2000-390-116 .
HSI IN BACK COURSE MODE
S~
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WIND INDICATOR

The flight management computer compares the ground speed and track computed
from navaid signals with true airspeed and heading and then computes the
magnetic wind direction and velocity. The ND displays a wind vector symbol when
the computer detects a wind velocity of seven knots or more. The symbol is an
arrow which points downwind, with the velocity displayed to the right of the arrow.
The arrow symbol is removed if the wind drops to five knots or less. If the FMS
goes into DR mode, the computed wind vector is frozen until updated NAV data
is received.

2000-390-115

HSI WITH WIND INDICATOR
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WEATHER RADAR (RDR)

Radar returns are available when the ND is in either ARC or MAP modes. If radar
is selected while displaying an HSI, the display will change to the ARC + WX
display. Range rings are displayed in ARC + WX or any MAP mode, and are
controlled by the RANGE KNOB on the CDU.

RANGE KNOB

The RANGE knob on the CDU is the primary range control for the on-side radar
channel. Radar may also be displayed on the MFD which uses the scroll keys (A
and V) as range controls. The MFD can display either radar channel. If a radar
channel is on the MFD only, the scroll keys control the range for that channel. If
the radar is then added to the ND, the RANGE knob on the CDU assumes control
over the range for that channel on both the ND and the MFD.

TILT KNOB

The TILT knob is the primary control for changing the antenna angle with respect
to the horizon. The control range is +14°. Depressing the center of the knob
resets the antenna tilt to 0°.

ANTENNA STABILIZATION

Antenna stabilization is automatically selected at power-up. If antenna stabilization
has been deselected, USTAB is annunciated in cyan.

HOLD

If the RDR system has been placed in hold, HOLD is annunciated in yellow.

GROUND CLUTTER SUPPRESSION

If RDR ground clutter suppression has been turned on, +CLT is added to the
mode annunciation.

ARC

An RDR range arc and numeric distance label appear when weather is selected.
The arc marks the midpoint of the maximum radar range as selected by the
RANGE knob.
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PRESET COURSE

The preset course option allows the pilot to preset an alternate course and then
exchange the preset and active courses at the touch of a button. Any course
which may be selected as an active course may be tuned as a preset course,
except that FMS may not be selected as both active and preset course.

The preset course TO/FROM indicator is removed in HSI or ARC mode and the
TO/FROM indication is shown in the upper right corner of the display.

SELECTION

The Preset Course NAV data can be displayed in HSI, ARC and MAP modes. The
NAV sources are defined on the PRESET NAV SOURCE menu on the CDU. Once
defined, depressing the line-select key next to CRS XFER causes the preset
course to become the active course, suppresses the original active course and
changes the line-select key to RECALL CRS. Pushing this line-select key will bring
the previous active course back on the display as a preset course and the line-
select key becomes CRS XFER again.

(©

008 BENTZ
FMS LIN
9

.ONM
AUTOLG

2000-390-041

HSI WITH PRESET COURSE
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MAP DISPLAY AND READOUT

The MAP displays the preset course with a double solid line to, and a double
dashed line from the preset navaid. The NAV data for the preset course is also
displayed in the upper right corner of the ND, and follows the same format as the
active course data in the upper left corner. All preset course symbols and data are
cyan.

DEVIATION BAR

Preset course deviation is presented in HSI format only, and uses an HSI-type
deviation bar. The NAV source options are the same as the the active NAV source.

Ve

O

O)
005 NASHE
FMS LIN

5.0 NM
SELTRK

GS 300
TTG 1.0

SHARSH IR

2000-390-040

MAP PRESET COURSE
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STATUS ANNUNCIATIONS

ATTITUDE HEADING REFERENCE SYSTEM (AHRS) FAILURE

If the heading input fails, a red HDG flag replaces the lubber line. The flag flashes
for ten seconds before becoming steady.

O)

O ' O)

2000-390-174

FAILURE ANNUNCIATIONS
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CROSS-SIDE REVERSION

If the on-side AHRS fails, either ND can display information provided by the cross-
side AHRS by setting the AHRS switch to X-SIDE. This adds an XHDG
annunciation to the display.

(O O)
e’
L O/
2000-390 175
— CROSS-SIDE ANNUNCIATION
S
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NAVIGATION SIGNAL SOURCE

The active NAV source is selected with the on-side CDU. This can be changed to
cross-side by setting the CDU switch on the reversionary panel to X-SIDE. This
adds the annunciation XCDU to the ND. When in X-SIDE, both NDs will have the
same active NAV.

NAV SOURCE STATUS ANNUNCIATION

If the active NAV equipment fails, the NAV source annunciation turns red and
flashes for 10 seconds prior to becoming steady, and the active course pointer
and readout are removed.

DISTANCE STATUS ANNUNCIATION

If the DME equipment fails, the distance readout is replaced by red dashes that
flash for 10 seconds prior to becoming steady.

DME HOLD ANNUNCIATION

The active DME hold is displayed by replacing the NM label with H next to the
active distance readout.

If DME Hold is selected while in map mode, and the active NAV is VOR, then the
station symbol, course line, and ident are removed from the display.
BEARING POINTER STATUS

If the bearing pointer source equipment fails, the bearing pointer symbol is
removed and the bearing source annunciation turns red and flashes for 10
seconds before becoming steady.

ACTIVE COURSE TIME-TO-GO STATUS ANNUNCIATION

If the selected input for TTG fails, the TTG readout is replaced by red dashes that
flash for 10 seconds and then become steady.

ACTIVE STATION IDENTIFIER

The active station identifier is displayed in the upper left corner.

DEAD RECKONING ANNUNCIATION

If the FMS is the active NAV Source and is in the dead reckoning mode, the DR
annunciation is displayed in the upper left corner. There is also a DR annunciation
for VOR station passage.
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The ND outputs course deviation data to the autopilot. The scaling and meaning
associated with this depends upon the active Nav source as follows:

NAV SCALING LAT DEV
MODE ANG/LIN SCALE FULL SCALE
VOR ANG 5 DEG/DOT +10.4°
LOC ANG 1.25 DEG/DOT +2.6°
FMS LIN 5 NM/DOT +10.4 NM
FMS APPR LIN 1 NM/DOT +2.18 NM
BT00942

RADAR COMMAND FAULTS

The system monitors all control commands which go to both the ND and the
weather radar (RDR). If any display command does not match the corresponding
control command to the radar, a RDR control fauit has occurred. If this condition
exists, the radar returns are removed and the RDR CONTROL FAULT message is
displayed.

COMPARATOR FUNCTION

The NDs compare left and right side displayed headings. Roll and pitch
comparison is done only in the reversionary mode on the ND. In the event of
mismatched attitude displays without a detected failure, the NDs will continue
normal displays and send comparator status to the EICAS. The STATUS
annunciators are ROLL DISAGREE (approach off 3° all others 4°),PITCH
DISAGREE (approach off 3°, all others 4°), and HDG DISAGREE (approach off 4°,
all other 6°). The comparators are off when operating with x-side AHRS.

EXCESS DEVIATION
The ND provides a signal during an ILS approach if either on-side or cross-side

localizer deviation becomes excessive. In addition, the deviation bar will flash
yellow as long as the excess deviation exists.
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MULTIFUNCTION DISPLAY (MFD)
The MFD can display the following:

- NORMAL PROCEDURES

« ABNORMAL PROCEDURES
- EMERGENCY PROCEDURES
* RADAR

- PRES POSITION MAP

« PLAN MAP

« FMS

« AVIONICS STATUS

+ CREW NOTES

« MAINTENANCE

« EICAS (Reversionary mode)

MFD INITIAL DISPLAY

The MFD is controlled by the COPILOT INTEGRATED AVIONICS switch on the
center subpanel. It performs a built-in-test (BIT) upon initial power application, and
then displays the MFD index. If the BIT fails, the display will remain blank.

MFD INDEX

The index lists the display options. With any display option on the screen, the IDX
label appears above the left-hand function key, which is then used to return to the
index.

LINE-SELECT AND FUNCTION KEYS

Display options are selected from the index or one of the sub-menus by
depressing the corresponding line-select key. The function under EMG is for the
emergency procedures and is present for all displays.

CHECKLISTS

NORMAL AND ABNORMAL

To display the normal or abnormal checklists, depress the line-select key next to
the corresponding label on the MFD index. The NORMAL or ABNORMAL
CHECKLIST notification appears. The notification must be acknowledged before
continuing. To acknowledge the notification, depress the line-select key next to
ACKNOWLEDGE.

EMERGENCY

To display the emergency checklist, depress the function key below EMG. Except
when the EICAS reversionary mode is selected (all MFD functions disabled) the
EMG key is always active when the MFD is on. The emergency checklist title page
appears immediately regardless of the previous MFD display mode.
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~<_NORMAL PROCEDURES AVIONICS STATUS =

< ABNORMAL PROCEDURES CREW NOTES =

< RADAR

<PRES. POSITION MAP

< PLAN MAP

<FMS MATNTENANCE =
EMG

2000-390-097

MULTIFUNCTION DISPLAY INDEX

FUNCTION KEYS

IDX A Y SKP RCL CLR EMG
Return Scroll up  Scroll Skip this  Recall Clear Emergency
to MFD one line down line skipped list, checklist.
index one line lines return to

top
BT00943

All checklists start with a title page that shows the checklist title, issue date, and
table of contents. The table of contents lists up to six sections on each page, and
may have additional pages.

The table of contents and checklist pages are advanced or backed up by moving
the joystick up or down. Previous and subsequent sections may be displayed by
moving the joystick left and right.

A checklist section is selected by depressing the line-select key to the left of the
desired section. This causes the first page of that section to be displayed on the
MFD. The first page displays the checklist title on line one and the section title on
the left side of line three. The text or procedures begin on line five.

Checklist line items are displayed in three colors.
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» Green - Completed items.
» Magenta - Current items.
¢ Cyan - Unaccomplished items.

items are checked off by depressing the V function key, or the LINE ADV button
on the outboard horn of the control wheel. When the iast item on a page is
completed, if there is a subsequent page, it will be displayed. This continues until
the last item in the section is completed. When a list is completed, the last page
will remain until another display is selected.

To defer an item, depress the function key below SKP (skip). It will change to cyan
and the next item changes to magenta and becomes the new current item. Any
iterm(s) skipped can be recalled later, while in the same checklist section, by
depressing the function key below RCL (recall). This will display the page where
the first skipped item is located. That will be the current item and will be magenta.
When that item is checked off, the next skipped item will become current. Whan
all skipped items have been checked off, the list advances to the last page of that
section and remains there until another display is selected.

The A function key (second from left) allows the operator to back up through a
list. This changes the status of each item back to not completed.

"~ An entire list section can be reset in two ways. To restart a list from the beginning,

depress the function key below CLR (clear). To exit a list, depress the function key
below IDX. When a list is selected from the index, it appears with all items
unchecked.
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CREW NOTES DISPLAY

Selecting CREW NOTES on the MFD index page places the MFD in remote
terminal mode and displays the Crew Notes file. The crew notes are maintained
by the owner/operator.

CREATING CREW NOTES CHECKLIST (USRCKLST.ASC)

Use any text editor or word processor (such as QEDIT, EDLIN, WORDPERFECT,
etc.) to create the crew notes ASCII file which consists of command and text
characters. The use of an IBM or IBM compatible computer is required to create
the crew notes checklist.

NOTE
The CREW NOTES checklist must be named USRCKLST.ASC.

BEFORE STARTING

Prior to writing the crew notes checklist, make a duplicate (Reference the DOS
manual for DISKCOPY procedures) copy of the latest MFD Checklist diskette and
the MFD conversion diskette (P/N: 98-30501) with the CONCREW1.EXE file onto
a 1.0 MB capacity, 3.5-inch, double-sided, double-density diskette formatted to
720 KB. This is a precaution to protect the original diskettes.

Be sure to place the "write-protect” tab on the original diskette into the "read only”
position as indicated by the arrows on the label. This procedure will protect
information on the diskette from being accidently written over or altered.

NOTE
IBM-DOS or MS-DOS version 3.2 or greater must be used.

FORMATTING DISKETTES (FORMAT)

Reference the DOS Manual.

DUPLICATING A DISKETTE (DISKCOPY)

Reference the DOS Manual.

RULES FOR EDITING

» Every line begins with a two-character command.

» All entries (commands and text) must be upper case letters.

¢ Each display page will accomodate up to sixteen lines. This does not
include the "title” line.

» The command is followed by one space so that the text for any line starts
in column four.

¢ Lines in the ASCII file having no command are ignored.
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» The following letters and symbols are allowed to be in the text.
— Upper Case Letters: A through Z, and space
Numbers: 0 throught 9
These 26 Symbols: @ # $ % &* () -=+[;:'", <.>/ 2\
Degree Symbol: Use the "accent” for this symbol

Any other characters in the text will be converted to a box with an X through it.

TYPE OF COMMANDS ALLOWED
Data (DA)

Provides for 8 total characters in columns 4 through 11. Month/Day/Year format.
All zero’s must be present. The date command and date must be the first line in
the ASCIl text file. Only one date command may be present in the CREW NOTES
file. The line immediately after the date must be blank.

Title (Ti)

Provides for 31 character spaces in columns 4 through 34. This is the title of the
checklist. A title less than 31 character spaces will he filled with spaces. The title
command separates the lists within any particular file. The first title command will
be placed on the third line immediately following the date (DA} command.

Line ltem (IT)

Provides for 40 characters of text in columns 4 through 43. One line of text (cyan
when unchecked, green when checked) that can be checked off hormally.

Multiple Line ltem (ML and MC)

Provides for 40 characters of text in columns 4 through 43. Two commands exist
for this type of item; one for the first line of the item and one for the continuation
lines. For example, a multiple line item line followed by three mufltiple iine
continuation lines would be checked off as a group of four lines (cyan when
unchecked, green when checked). A multiple line item must terminate on the page
of origin.

Advisory Note (AN)

Provides for 40 characters of text in columns 4 through 43. A line of text (white
in color) that is skipped and not available for checkoff.

Cautionary Note (CN)

Provides for 40 characters of text in columns 4 through 43. A line of text (yellow
in color) that is skipped and not available for checkoff.

Page Advance (PA)

This command goes on a line by itself and will cause the next procedure to begin
on a hew page. This command is required when a procedure extends past the
sixteen line limit.
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CREATING AND CONVERTING THE CREW NOTES CHECKLIST

1. Place the MFD checklist conversion diskette (P/N: 98-30501) containing
the CONCREW1.EXE file into a 3.5 inch disk drive.

2. Change to the drive containing the CONCREW1.EXE file.

3. Using either a text editor or a word processor, create a file called
USRCKLST.ASC.

T 4. Following "Rules for Editing” and "Types of Commands Allowed”, create

the checklist as desired.

5. After the checklist is completed, save the USRCKLST.ASC file to an ASCII
text file.

6. Type: CONCREW1 and depress the ENTER key. Follow the prompts.

NOTE

The conversion program will prompt for a version number which
will always be "001".

7. Copy the USRCKLST.ASC file to another diskette for safekeeping.
8. Using the DOS delete command, delete the USRCKLST.ASC file from the
diskette to be loaded into the FMS-850.
- 9. The new crew notes file is now ready for loading into the FMS-850.
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CHECKED

CHECKED

EMG
—
2000-390-183
CREW NOTES
FUNCTION KEYS
IDX RCL EMG —
Return Not Not Not Recall Not Emergency
to MFD Used Used Used Menu Used checklist.
index with
skipped
lines
BT00944 —
S
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PRESENT POSITION MAP

The present position map is a moving map display, centered on the airplane
symbol located one third of the way up from the bottom of the screen. The top of
the map is the magnetic heading, and the map range, measured from the center
of the airplane symbol to the outer range ring, may be set to 10, 25, 50, 100, 200,
300 or 600 NM.

To display the present position map, depress the line-select key next to PRES
POSITION MAP. The map menu appears with the features available for display.
Some of the menu’s features are not available when the airplane is outside the
area covered by the data base. For example, if the airplane is flown to Europe with
the North American data base installed, the INTERSECTION, NDB, and
TERMINAL WAYPOINT options will not appear on the menu.

TERMINAL WAYPOINTS appear on the menu only if the current flight plan
destination airport has terminal waypoints designated.
MAP OPTIONS

To display any of these features on the present position map, depress the line-
select key next to the desired items. This toggles the selection on or off. Selected
items are displayed in green and underlined. The line-select key next to RDR OFF/
1/2 is a three-way toggle.

MAP DISPLAY

To display the map, depress the line-select key next to DISPLAY.
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PRESENT POSITION MAP MENU
HIGH LEVEL VORS
LOW LEVEL

INTERSECTIONS

< DISPLAY

< RDR OFF/1/2

TERMINAL WAYPOINTS
DSPL  RCL EMG
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PRESENT POSITION MAP JOYSTICK OPERATION

A joystick symbol appears on the present position map whenever the joystick is
moved. This symbol, a circle with crosshairs, is connected to the airplane symbol
by a dashed line. The symbol moves in proportion to the time the joystick is held
off center. The symbol, its magnetic bearing, distance, and dashed line are
displayed until the joystick waypoint is entered into the flight plan or it will time out
in 60 seconds. Any waypoint can be inserted in a flight plan route in this manner.
To enter the waypoint into the flight plan, position the joystick waypoint where
desired, and depress the function select key below ENT. After a delay of 3-5
seconds, the waypoint appears in the CDU scratch pad. In FLIGHT PLAN, select
ADD WPTs, depress the RTE# or WPT line-select and enter. If the joystick
waypoint coincides with a navaid, intersection, or airport symbol on the map
display, the computer will recognize it and name the waypoint accordingly. An
entire route can be constructed using joystick waypoints. All FMS waypoints
entered into the flight plan route are connected by a solid white line.

FUNCTION KEYS

IDX A v MNU RCL ENT EMG
Return Increase  Decrease Return Recall Enter Emergency
to MFD map map to map list with joystick checklist.
index range range menu skipped  waypoint
items into flight

plan

route
BT00945
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RANGE CONTROL

The A and V function keys are not active when the radar channel displayed on
the MFD is also on a NAV display. In that case, the RANGE knob on the CDU
controls the map range.

WX+TRB

O EMD
) TNU

K] bsm

<RDROFF/1/2

2000-390-094

PRESENT POSITION MAP
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PLANNING MAP

The planning map is a North-up map which displays flight plan routes and
aeronautical facilities listed in the data base. The flight plan status determines the
map center. Select CDU 1/CDU 2 to determine the map center. Example: The flight
plan page is on CDU 1 and the route list is on CDU 2. By selecting CDU 2 a future
flight plan may be entered in the route list with the benefit of the plan map.

if the flight plan is not completed, the planning map center is the last waypoint
completely entered in the flight plan. The MFD function key below ENT sends the
waypoint to the CDU scratch pad to be inserted and verified. The waypoint entry
is complete when the CDU line-select key next to ENTER is depressed.

if the flight plan is completed, the planning map center is the top waypoint
displayed on the CDU. Scrolling the list moves the map center.

The map has one range ring. The radius is displayed at the top, and set with the
A and V keys to 10, 25, 50, 100, 200, or 300 NM.
PLANNING MAP MENU

To display the planning map menu, depress the line-select key PLAN MAP on the
MFD index. This planning map menu is identical to the present position map menu
except WEATHER is not available. To display the map, depress the line-select key
next to DISPLAY.

FUNCTION KEYS AND JOYSTICK OPERATION

The function keys and joystick symbol operation on the planning map are the
same as on the present position map.
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& @ [Klosa

O i
CYA .
K] 1ow

Orty K
IOl ot

MNU RCL ENT EMG

N
2000-390-093 _
MFD FLIGHT PLANNING MAP WITH JOYSTICK SYMBOL o
S—-
S—

3-216

August 14, 1992



$Reecheraft Section 1l

Model 2000 Systems Description
FMS

The line-select key next to FMS causes the FMS Menu to appear. Each of the six
options causes the MFD to display a different set of navigation data from the flight
management computer.

~— FUNCTION KEYS

IDX RCL EMG
Return Not Not Not Recall Not Emergency
to MFD Used Used Used Menu Used checklist.
) index with
— skipped
lines
BT00946
~—
< PERFORMANCE
N
< PROGRESS
<<ROUTE LIST
~ <VOR/DME STATUS
<VLF/OMEGA STATUS
<POSITION SUMMARY
1DX
2000-390-099
FMS MENU
e’
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PERFORMANCE

The PERFORMANCE page displays data on the current waypoint. The top line
displays the waypoint identifier, magnetic bearing, and distance. The second line
is the waypoint LAT/LON coordinates.

The rest of the page is interpreted as follows:

TTG HDG DTK

Time-To-Go to waypoint Magnetic Heading Desired Track

in minutes

ETA BRG TK _

Estimated Time of Waypoint Magnetic Actual Ground Track

Arrival Bearing

GS DIST XTK

Groundspeed Distance from present Cross Track, distance -
position to waypoint from actual track to

desired track

TAS WIND DA (DRIFT ANGLE) —
True Airspeed Magnetic wind direction  Airplane track is L or R
and velocity of the airplane heading

BT00947

FUNCTION KEYS

IDX MNU RCL EMG
Return Not Not Return Recall Not Emergency
to MFD Used Used to FMS Menu Used checklist.  ~—
index Menu with
skipped
lines
BT00948
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2000-390-105

PERFORMANCE MENU
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The PROGRESS page focuses on the flight plan. The DEPART time sets
automatically when the airplane weight is not on the landing gear. The FLIGHT
TIME starts automatically at the DEPART time. The rest of the page is interpreted

as follows:
WPT DIST ETE
Waypoint Distance ETE at
from current
present ground
position speed

BT00949

FUNCTION KEYS

IDX A v
Return Scroll up  Scroll
to MFD one line  down
index one line
BT00950
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ETA

ETA at
current
ground
speed

MNU RCL

Return Recall

to FMS Menu

Menu with
skipped
lines

FUEL
REM ENDR

Fuel Fit time

remaining remaining
with fuel
available
at current
fuel flow

EMG

Not used Emergency
checklist
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WX PROGRESS
TO WPT

DEPART KCID 10:08Z
FLIGHT TIME 00:05

DIST" ETE
12 0.02
324 0:58
648 | :56

2:49

ETA
10152
11:11Z
12:097

13:027

REM

3323
2577
1804

1097

ENDR

409
3:13
2:15

1:22

August 14, 1992

PROGRESS MENU

2000-390-104
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ROUTE LIST

The route number and name of each route in the route library are displayed in two
columns, 40 routes per page. The list may be advanced or backed up with the
joystick. Route names are normally green. If a route contains an invalid waypoint,
it is displayed in yellow.

FUNCTION KEYS

IDX MNU RCL EMG
Return Not used Not used Return Recall Not used Emergency
to MFD to FMS Menu checklist
index Menu with

skipped

lines
BT00951 '

ROUTE LIST
KCID/KADS 21 ABCDE /VWXYZ
- / 2
5
)3

24

X
0]
02
03
04
05
06

I GO RS — O

©Co O

2000-390-103

ROUTE LIST
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VOR/DME STATUS

The VOR/DME Status page shows the navaids received by both VHF NAV radios
and the three DME channels of each DME. The magnetic bearing to the VOR is
shown on the VOR line. The distance to each DME is shown on the DME line.

~— FUNCTION KEYS

IDX MNU RCL EMG
Return Not used Not used Return Recall Not used Emergency
to MFD to FMS Menu checklist
~index Menu with
~— skipped
lines
BT00952
S
VOR/DME STATUS
VOR
~ DME
DME
DME .1 -
RCL
2000-390-102
VOR/DME STATUS
—
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VLF/OMEGA STATUS

The VLF/OMEGA Status shows the following:

Present Position as computed from VLF/OMEGA signals.

Position Uncertainty (Internal function of VLF/OMEGA receiver).
VLF/OMEGA Navigation mode.

OMEGA synchronization state (Upon application of power, the sensor
automatically synchronizes whenever at least one Omega station, including
alt four format frequencies is received).

VLF/OMEGA Selection/Deselection status.

FUNCTION KEYS

IDX MNU RCL EMG
Return Not used Not used Return Recall Not used Emergency
to MFD to FMS Menu checklist
index Menu with

skipped

lines
BT00953
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POSITION SUMMARY

The position summary shows the airplane present position as calculated by the
computer. The POS DIFF is displayed as the bearing and distance of the VOR/
DME derived position from the airplane present position. The data is normally
displayed in green, changing to green dashes when no signals are received. If the

~VOR or DME fails, the dashes will be red.

FUNCTION KEYS

IDX MNU RCL EMG
Return Not used Not used Return Recall Not used Emergency
to MFD to FMS Menu checklist
index Menu with

skipped

lines
BT00954

OSITION SUMMARY

VOR/DME 2

VLF/OMEGA

FMS POSITION UNCERTAIN
1DX MNU  RCL

2000-3%0-100

POSITION SUMMARY
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AVIONICS STATUS DISPLAY

The avionics status display lists avionic LRUs (Line Replaceable Units) that have
failed or are not sending data. When all FMS monitored avionics are functioning
properly, NO FAULTS is displayed. The avionics status is listed in three columns:
LRU
+ Identifies any malfunctioning LRU. If malfunction cannot be isolated, all
possible LRUs are listed.
STATUS

« If a failure is isolated, FAILED is displayed.
» If no status is reported, OFF-CHK BREAKER is displayed.
« If an IAPS module overheats, OVERHEAT is displayed.

FAULT CODES

» Assist in system troubleshooting.
Each page can display 14 LRU entries. Pages are advanced by depressing the
control wheel PAGE ADV push button or by moving the joystick down. The

previous page is called up by moving the joystick up. Advancing past the last page
returns to the first.

FUNCTION KEYS

IDX RCL EMG
Return Not used Not used Not used Recall Not used Emergency
to MFD Menu checklist
index with

skipped

lines
BT00956
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AVIONICS STATUS

LRU
TAPS PWR SUP 1A OVERHEAT
TAPS 10C CONC 2A OFF -CHK BREAKER
RTU TUNE UNIT 2 FAILED
VHF COMM XCVR 2 FAILED
SN
2000-390-117
. AVIONICS STATUS DISPLAY
~
N
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MAINTENANCE DISPLAY

Selecting MAINTENANCE on the MFD index calls up a menu of maintenance
related screens as listed below:

LRU DIAGNOSTIC Lists each individual LRU or subsystem of integrated
DATA avionics with current status and fault codes.

LRU FAULT HISTORY History of malfunctions listed. Similar to a flight log.
Each flight lists malfunctions during that flight, up to 40
are permanently stored for future reference.

ENGINE A record of each occasion when any of the following
EXCEEDANCES engine parameters exceeded their approved limits: ITT,
Torque, Propeller RPM and N1

Details of maintenance displays are covered in the BEECHCRAFT Starship 1
Maintenance Manual. These displays are not used during flight.

FUNCTION KEYS

IDX MNU RCL EMG
Return Not used Not used Return Recall Not used Emergency
to MFD to FMS Menu checkilist
index Menu with

skipped

lines
BT00951
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MATNTENANCE

<CLRU DIAGNOSTIC DATA

<LRU FAULT HISTORY

<CENGINE EXCEEDANCES

FCS DIAGNOSTICS >

RCL EMG

August 14, 1992
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LRU DIAGNOSTIC DATA

PFD DISPLAY 2
600000

VLF RECEIVER 1 OFF-CHK BREAKER

MNU RCL
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WX LRU FAULT HISTORY

FAULT LOG OF CURRENT FLIGHT
START OF FLIGHT - 10:47Z 01/30/88

TIME

AIR DATA CMPT 2 22.487  2ADCI
000010

TAPS CDC CPLR 28 23:162  2BCDI
502010

WEATHER RADAR(A) 00:52Z  WXRA2
004011

VOR RECEIVER 1 01:05Z 1VORI
500A50

TAPS 10C CONC 1A 01:082 1A1012
504CDO
IDX

EMG

LRU FAULT HISTORY

August 14, 1992
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ENGINE EXCEEDANCE DATA

DISPLAY RESTORE

. “AK VALUE T1/T2 DAY/TIN
. 8S 12/01/85
08:252
12/01/85

L ENG TORQUE 3.
TERE: 0

L ENG ITT{START)
1042* C

1
0
R ENG N1 0.
123.3 % 0

R ENG RPM
2523

L ENG ITT(RUN)

R LA LWL LWL LW
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WEATHER RADAR (RDR)

The weather radar system provides a picture of the weather ahead of the airplane.
Turbulent air itself contains nothing the radar can see, but most severe or extreme
turbulence is associated with precipitation. Radar can see precipitation. Normally
the areas of a rain storm with the densest concentration of precipitation are the
most turbulent and should be avoided. In addition, TURB ONLY mode
distinguishes between precipitation that is in smooth or turbulent air by sensing
the precipitation motion. Radar cannot sense clear air turbulence.

DISPLAY

Radar can be displayed on either ND, both NDs or the MFD. Two-channel
operation allows each side to show different displays. The antenna follows the
pilot's commands during one sweep and copilot's commands during the other.
The pilot's ND normally displays channel one and the copilot's side, channel two.
If either control input channel fails, both display channels automatically slave to
the valid one, with the appropriate annunciation on the display.

NAVIGATION DISPLAY

To display radar on the ND, depress the CDU RDR Key. If the ND is displaying an
HSI, it will change to an ARC + RDR display.

MULTIFUNCTION DISPLAY

The MFD displays radar mode and status. Radar may be displayed on the MFD
as radar only or added to a present position map. The radar only picture is
approximately 50% larger. To display radar only, depress the MFD index line-
select key next to RADAR. The radar display appears. It scans a 120 ° arc with
five range rings. Three scale marks on each range ring mark scan center and 30°
left and right of center. A moving scan mark along the outermost range ring shows
the antenna sweep.
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The MFD displays mode and status even when the radar is not on the MFD.

USTB (Yellow)

USTB (Cyan)

RADAR MODE MEANING
STBY Radar power on, not transmitting
WX Weather display on
TEST Test Pattern Displayed
TRB Turbulence Displayed
WX+ TRB Weather and Turbulence Displayed
GND MAP Ground Map
STATUS MESSAGES MEANING
Mode + CLT Ground Clutter Suppression On

Antenna Not Stabilized for Pitch and Roll

Antenna Stabilization Selected OFF

HOLD MFD Radar Display Frozen
T +(X.XX) Antenna Tilt Angle
G +(X) Receiver Gain
BT00957
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COLOR PRECIPITATION DESCRIPTION
INTENSITY
o Black Level 0 No Echoes
Green Level 1 Light Rain
Yellow Level 2 Moderate Rain
Red Level 3 Heavy Rain
Magenta Level 4 Extremely Heavy Rain
Yellow Level 5 Path Attenuation Correction
Magenta Level 6 Turbulence
- BT00958
GROUND MAP COLOR CODE
o COLOR GROUND ECHO DESCRIPTION
INTENSITY
Black Level O No Echo, Flat Ground or Calm Water
Cyan Level 1 Gentle Hills or Rough Water
Green Level 2 Increasing levels of hilly terrain
Yellow Level 3 and/or urbanization
— Magenta Level 4 Mountains or Urban Areas
8700959

August 14, 1992
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MODE: WX
LEGEND CHANNEL: CH1
m LIGHT PRECIP. RANGE: 100 NAUT. MI.
TILT: -1.5
1 MODERATE PRECIP. GAIN: +2

B8 HEAVY PRECIP.
[ EXTREME PRECIP.
[ TURBULENCE

RANGE CONTROL: AVAILABLE (A
AND v IN VIEW)
2000-390-095

WEATHER RADAR
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CONTROLS

All radar system controls are on the CDUs. The RDR CONTROL key displays the
two-page RDR FUNCTIONS menu on the screen. Depressing the RDR CONTROL
key again or the line-select key at the NEXT PAGE toggles between the first and
second menu pages.

1.
2.
3.

10.

11.
12.

STBY - Turns off the radar transmitter.

WX - Basic weather mode.

WX+TURB - Increases sensitivity to precipitation which shows significant
movement. These areas of movement are shown in magenta. Radar range
must be 50 NM or less.

TURB ONLY - Suppresses the display of precipitation which does not not
show significant movement. This mode will automatically time out after 30
seconds. The display will return to WX+TURB. Radar range must be 50
NM or less.

. GND MAP - Causes the radar to display ground features instead of

weather.

CHANNEL SYNC/SPLIT - Toggles two channel operation on and off. If
SYNC is selected, the CDU uses either cross-side radar mode selections.
When SPLIT is selected, the radar behaves as if each CDU were
controlling a separate radar. It does this by responding to each CDU on
alternate sweeps of the antenna.

. HOLD ON/OFF - Is used to freeze a radar frame. This allows a weather

pattern to be studied for changes by comparing the two displays, with one
on hold. Hold is selectable only when in WX, WX + TURB, TURB ONLY,
or GND MAP modes. It is switched off automatically if any display mode
is changed or after 5-minutes.

. GND CLTR SPRS ON/OFF - Toggles ground clutter suppression on and

off. When on, ground clutter is reduced, but so is sensitivity to low levels
of precipitation.

GAIN CAL/MAN - Enables or disables the gain calibration mode. When
MAN is selected the CDU scroll keys are used to set the gain.

TEST MODE ON/OFF - Displays a test pattern showing all four colors.
Test mode is automatically cancelled if the menu page is changed.
STABILIZATION ON/OFF - Toggles antenna stabilization on and off.
RANGE SELECTION - The foliowing ranges are selectable: 10, 25, 50, 100,
200 and 300 NM. The RANGE Knob is the primary radar range control for
that side; however, if either radar channel is displayed on the MFD only,
the MFD controls that channel's range display. In this case, the range
scroll (& and V) symbols appear above the second and third MFD
function keys. If the radar display is then added to the ND, it starts with the
range setting that was in use on the MFD, and range control is returned
to the CDU.
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PRE 2
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2000-390-057

CONTROL DISPLAY UNIT
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O

015°* KOJC
FMS LIN
38.8 NM
AUTOLG
DR

N\ 45
XHDG
XCDU

G+2
G

T-1.5

HOLD USTB
i

X
GS 295
TIG7.9

SIARSH &1 O
’

2000-390-187

ND WEATHER RADAR
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FLIGHT MANAGEMENT SYSTEM (FMS)

SYSTEM DESCRIPTION

The Flight Management System is an integrated navigation system that provides
worldwide point-to-point, and great circle navigation. The system uses a
combination of multiplexed DME, VOR/DME, dual VOR, VLF/OMEGA, and DR. It
contains a data base which has the appropriate navaids and airports. When
operating with all NAV data available, the system scans for DME signals which,
according to its data base present position, are expected to be received. Both
DMEs are multiplexed into three channels, allowing up to six DMEs to be scanned.
As NAV station signals are received, their Morse code identifiers are decoded for
station verification. If at least three properly positioned DME signals are received,
the airplane position can be determined. When less than three DMEs are available,
VOR bearing, VLF/OMEGA, and DR data are used as necessary to produce the
most accurate fix possible.

The pilot enters the destination and intermediate waypoints as necessary to define
the desired route. The FMS refers to all airway reporting points as intersections.
The symbol for VORTAC and VOR/DME stations is that of a VOR/DME station.

The FMS will perform the following tasks automatically:

« Navigate a great circle route between departure and destination using
names or identifiers to define the route.

» Continuously observe present latitude and longitude.

» Continuously observe present position relative to waypoints and navaids
on moving map displays.

» Store up to 100 flight plan routes.

» Store up to 1000 pilot defined waypoints.

« Define a direct course from present position to any named waypoint.

« Define a direct course from the present position to any of the three closest
airports.

» Define a selected track through a named waypoint.

» Update the flight plan at any time.

» Update the VLF/OMEGA position.

» Tune any VOR using the identifier.

¢ Integrate weather radar and navigation displays.

OPERATIONAL SUMMARY

Before departure, the pilot verifies the present position, time and date, and enters
the flight plan. If the route has been flight planned before, and stored as a route,
it may be recalled from the route library. The FMS memory retains the last flight
plan used. If waypoints are to be entered, they may be entered by LAT/LON,
navaid identifier, or by reporting point name. Manual operation is also available,
allowing the pilot to tune the radios at any time. The system outputs are interfaced
with the autopilot.

Communication frequencies are tuned with conventional frequency control knobs
on the RTU or by typing them on the CDU keypads. Up to six preset frequencies
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may be stored for quick access, and the most recent active frequency can always
be instantly recalled.

NAV TUNING - AUT

The NAV TUNING - AUT, allows the FMS to select and tune the NAV receiver to
the navaids which will provide the most accurate position fix. This is not
necessarily the current TO waypoint. The last line on the NAV tuning menu
displays the selected NAV TUNING mode for the NAV radios. If a NAV radio is
selected for an active or preset NAV source, the automatic tuning of that radio is
inhibited until the FMS is reselected as the active NAV source. Automatic tuning
of a radio is inhibited if DME HOLD is selected. If a radio is manually tuned while
in the autotune mode, the mode is changed to manual.

If AUT has been selected, AUT is displayed in underlined green. If MAN tuning has
been selected, MAN is displayed in underlined green.

AUTOLEG

The AUTOLG advance feature is used to automatically advance the waypoints.
Each time the airplane arrives at a waypoint, the AUTOLG feature will advance the
current TO waypoint to the next waypoint on the flight plan. The process will
continue until arrival at the last flight plan waypoint. The desired track to the last
flight plan waypoint is displayed as a broken line extended beyond the last
waypoint. The FMS computes a great circle route between the current FROM
waypoint and the current TO waypoint. When nearing the TO waypoint the
waypoint alert is annunciated by flashing the waypoint identification and the
distance display on the ND.

INITIALIZATION
There are three types of initialization:

1. Factory Start:
The first time the FMS is used, there is nothing in memory. The data base
must be loaded, and all menu selected options are off. This type of
initialization may also occur after maintenance on the flight management
computer.
2. Cold Start:
If the power has been off for more than .075 second, a cold start is
necessary. Cold starts include the following:
e System self test
e Ship's clock check
« Data base expiration date check
« Position verification
« Flight plan edit in progress cancelled
* Route load in progress cancelled
« Scratchpad cleared
« Disabled data base navaids enabled
« De-selected VLF stations selected
« System messages cleared
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