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MACH/AIRSPEED INDICATOR

FLIGHT INSTRUMENTS
CONTROLS AND
INDICATORS

SRS A BRSO3

CPERATIONS MANUAL

and indicated airspeed, as derived
from the pitot-static system.

A Mach/airspeed indicator is located

on each pilot's parel.

The instru-

ments display indicated Mach number

Vmo POINTER

Displays maximum operating
Mach number and airspeed
corresponding to VjpQ mode
selected.

MOVABLE EXTERNAL REFER-
ENCE MARKER

V4o MODE SELECTOR

Selects maximum operating
speed schedule (Mode A or
B) for VMO pointer display.
Letter in view is mode se-
lected. Set for dispatch.
Should not be changed in
flight. See maximum oper-
ating speed chart on next
page.

AIRSPEED POINTER

Displays indicated Mach num-
ber and airspeed derived from
pitot-static pressures.

CURSOR CONTROL

Positions cursor on scale to
indicate reference airspeed se-
lected.

MOVABLE EXTERNAL REIkCUHSOH (BUG)

ENCE MARKER Captain’s Indicator:

Set by cursor control to in-
dicate control airspeed for
- speed command.

CAPTAIN’'S AND FIRST
OFFICER'S PANELS

First Officer’s Indicator:
Set by cursor control to
indicate reference airspeed.

MACH/AIRSPEED INDICATOR

14



FLIGHT iNSTRUMENTS
CONTFROLS ARND
INDICATORS

LTI TR
OPERATIONS MANUAL

Warning 1s provided by two clackers.,
No cuteut is provided for this warn-
ing which will sourd until airspeed is
reduced below the VMO of the mcde se-
lected by the alrspeed wzrning mode
switech, The VMO mode selector and the
alrspeed warning mode switch should
always be in like positions,

MACH/AIRSPEED WARNING

Two maximum operating speed (VMD)
schedules are provided. Mode A or
mode B must be selected in accordance
with airplane flight manual limita-
tions, '

The indicated VMO alrspeeds shown are
based on the maximum operating air-
speeds in the FAA Approved Alrplane
Flight Manuai,

AIRSPEED WARNING
SWITCH

CAPTAIN'S PANEL

“i* AIRSPEED WARNING MODE SWITCH

Selects maximum operating speed sched-
ule for aural warning. Set for dispatch.
Should not be changed in flight.

A — Selects Mode A Vpp limits.  Utiliz-
es No. 1A pressure switch.

B — Selects Mode B Vpp limits.  Utiliz-
es No. 1B pressure switch.

(A
o

-+ Pressure switch No. 2 is active at all
.t times and provides warning whenever
Mode A Vpo limits are exceeded.

MACH AIRSPEED
WARNING TEST,

NO.1 & NO.2

MACH AIRSPEED WARNING TEST SWITCH

Used in conjunction with airspeed warn-

ing mode switch to test aural warnings.

NO. 1 — Tests clacker connected to aux-

400 iliary pitot-static system.

NO. 2 — Tests clacker connected to
F/Q’s pitot-static system.

CAPTAIN'S PANEL

-
=]

INDICATED PRESSURE ALTITUDE — 1000 FT
~N
o

250 300 3500

INDICATED AIRSPEED KNOTS

MACH/AIRSPEED WARNING

15
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VERTICAL SPZED INDICATOR

An instentaneous vertical speed in-~
dicator is located on each pilot's

panel,

CAPTAIN'S AND
FIRST OFFICER'S
PANELS

ESITUTERES 57257057
OPERATIONS MANUAL

FLIGHT INSTRUMENTS
CONTRCLSE AND
iRDICATORS

Either pilot may comneet his verti=
cal speed indicator to the auxiliary

N 2
SS !.OI'UO FT PER MIN -ﬁ//’
e !\jg a -

— 5 - 6
~ Sown VERTICAL

~ o  SPEED <

VERTICAL SPEED INDICATOR

static system by positioninz his
static sourse selector to ALTERNATE,

VERTICAL SPEED INDICATCR
POINTER

Depicts rate of climb or des
cent from O to 600G feet per
minute. The instruments are
marked in 100-foot incre-
ments from 0 to 1000 feet
per minute and in 500-foot
increments from 1000 to
6000 feet per minute.

le



FLIGHT INSTRUMENTS TR

s

CONTROLS AD CPERATIONS &
INDICATORS -
ALTITUDE £IZFTING SYSTRM

An sltitude alerting system provides
aural end visuzl indication to the
flight crew upon svproaching (acquisi-
tion mode) or deparsing (deviation
mode) from a pre-selected altitude.

The components of the system are func-
tionally connzcted in the schematic
below.

ACQUISITION MCDE

Alert light illuminated
- At 750 feet frcm set ALT.

Alert light extinguished.
Short tone.
- At 250 feet from set-ALT.

ALTITUDE
ALERT ALT
LIGHT

¥

DEVIATICN MCDE

1 557
FTANUAL

Short tone.
Alert light flashes.

tude,

- Less than 230

~oS

O feet sbove zi

0
tone sounds but lignts do not illu-
minate.

CN DESCENT

2 short tones

2300 feet above ground.

Deactivates a malfunctioning

NQC.1

CAPT

- . ALT ADC trePUT
Focl~ 3

0.1 eOdM O T AT

ALTIMETER AIR DATA
SELECTOR

ALTIMETERS

(]

AN

system.

—— Activates system; flag re-
tracts on ALT contraller.

Test - 3 alert lights on and

tone pulses constantly.

“E!
58 E2E-)

ALTITUDE SET
A

ALTITUDE ALERTING SYSTEM

~— ALTITUDE CONTROLLER

ALTITUDE SELECTOR
— Resets system to
acquisition mode by
250 foot change.
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ALTIMETERS

The Czptain's sitimeters are electri-
cally overzted from the number one air
data computer.

o RS
OPERATIONS MANUAL

FLIGHT INSTRUMENTS
CONTROLS AND
INDICATORS

The First Officer's altimeter is rreu-
matic and operates Ifrom his static
source., This altimeter has an inte-
gral vibrator to prevent error caused

by mechanical friction.

ALTITUDE COUNTVAppear{S) with ioss of WARNING FLAG
WARNING FLAGS power or instrument -

ALTITUDE COUNTER

malfunction

ALTIMETER SETTING

Displays altitude as a
digital readout in 100
ft increments up to
69,900 feet. The al-
timeter reading is cali-
brated to 50,000 feet.

BARO SET KNOB \
Sets barometric pressure

reference in millibars and

inches of mercury win-

WINDOWS

Display altimeter setting
in millibars and in inches
of mercury.

|_—— ALTITUDE REFEREMCE MARKER
ADJUSTMENT KNOCB

dovss.

100 FOOT POINTER

MCVABLE ALTITUDE
REFERENCE MARKER

NO 1 AND NO 2

SERVO-ALTIMETER

Makes one revolution each
1000 feet.
(Altitude reading illustrated

CAPTAIN’S PANEL

is 25,550 feet).

100 FOOT POINTER

Makes one revolutioM
1000 feet. T

ALTIMETER SETTING
CONTROL

ALTIMETER SETTING
/WENDOW

Displays altimeter setting
in inches of mercury.

———1000 FEET DIAL

Displays airplane altitude in
thousands of feet.

P

Used to set barometric
pressure in the window.

\ MOVABLE REFERENCE

MARKER

FIRST OFFICERS

PANEL

ALTIMETERS

18



FLIGHT INSTRUMENTS LELTIRVIZ 5753507
CONTROLS AND CPERATIONS MANUAL

INDICATORS
TOTAL ATIR TEMPERATUFE INDICATCR The TAT indication is comprised of
outside air temperature (OAT) plus
A total ailr temperature indicator re- all of the ram rise. TAT indication
ceives input from a sensing probe on on the ground will approximate OAT;
the left forward fuselage. The probe however, will ve erroneously high if
is anti-iced by the left pitot-static the left pitot-static neat switch is
anti-ice circuit, ON, -

TOTAL AIR TEMPERATURE TOTAL AIR TEMPERATURE

INDICATOR POINTER
TOTAL AIR TEMP.
/"70 .
C
PILOTS’ CENTER
PANEL
STATIC AIR TEMPERATURE/ STANDARD ATMOSPHERE
TRUE AIRSPEED INDICATOR CURSOR

Set by standard atmosphere
selector. Standard tempere-
ture read opposite altitude.

1 3 0 ;
“‘“‘llﬂlmqm "

‘ﬁ\\‘\\\\ =30 -20

40 sar -
OFF FLAG W e _—— STATIC AIR TEMPERATURE
In view when air data com- i S| POINTER
puter or instrument electrical 32 Indicates static air tempera-
power fails. " %-g tre in degrees C as computed

=
Z
EA

by air data computer.

W
I “‘\\\

/\

/
TRUE AIRSPEED INDICATOR //\\STANDARD ATMOSPHERE

Displays true airspeed in knots SELECTOR

as computed by air data com- Positions standard atmosphere
puter. TAS less than 200K cursor to desired altitude.

is unreliabie and first digit FiRST OFFIiCERS -

will be masked. PANEL

TEMPERATURE/TRUE AIRSPEED INDICATORS

.l
e



GMT HOURS SET CONTROL

Pull and rotate to set GMT
hours display.

ELAPSED TIME DISPLAY

Displays elapsed time in num: X
erical form up to 99 hours 7 )
59 minutes. Controlled by 1

elapsed time switch.

MINUTE HAND\

ST IE E5E
OPERATIGNS MANUAL

POWER FAIL FLAG

in view indicates electrical
power to the clock has failed.

ELAPSE SWITCH —

With elapsed time indicating

zero:

— Press once to start elaps-
ed time

— Pressing a second time
stops the elapsed time.
After a short delay, elaps-
ed time automaticaliy
returns to zero.

WINDING AND SETTING CON-
TROL

A complete winding powers
clock for eight days. Pull
contral out and rotate to
set hour and minute hands.

PILOT'S PANELS

FLIGHT

ENGINEER’'S PANEL

CLOCKS

1

FLIGHT INSTRUMENTS
CONTROLS AND
INDICATORS

GMT MINUTES SET CONTROL

Pull and rotate to set GMT
minutes display.

GMT DISPLAY

Displays Greenwich Mean Time
in numerical form on 24-hour
scale.

ELAPSE TIME FLAG

In view indicates elaps time
is operating.

/SECOND HAND

7

CHRO SWITCH

With minute and second hand

at the 12 o'clock position:

— Press once to start hands
moving

— Pressing a second time stops
the minute and second hands,
After a short delay, the hands
automatically reset to the
12 o’clock position

Remote switches labelled CLOCK

on the pilots’ glareshield provide

the same function.

20
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INDICATCRS e e
; OPERATIONS MANUAL
STANDBY HORIZON INDICATICR tude at all times during flight. The
instrument operatesindependent of
The standby horizon irdicatoer provides other airplane systems.
a visual indicetion of airplane atti-
BANK ANGLE SCALE : 3 BANK ANGLE INDICATOR
10%increments to 60° /_Gives roll attitude of aircraft.

freedom in roil 36Q0°

|__—- POWER FAILURE WARNING
FLAG

= Appears whenever elec-
trical power fails or is re-
moved.

= AC power is obtained
from integral static in-
verter.

STATIONARY REFERENCE
AIRPLANE ~—_

HORIZON DRUM J

Gives pitch indication Pull out for caging

GYRO CAGING

TURN AND BANK INDICATOR

PCWER FAILURE FLAG

- In view if 115V AC power
is lost. '
-~ Gyro not up to speed.

RATE OF TURN INDEX MARK

BALL & INCLINOMETER

Indicates skid or slip or
coordinated turn.

RATE OF TURN NEEDLE

- Indicates direction and
rate of turn.

- Operated by self-con-
tained electrically driven
ayro.

PILOTS’ PANELS

STANDBY HORIZON/TB INDICATOR

21



FLIGHT RECOFDER SYSTEM

A flight recorder, located on the
right side of the aft stairs, re-
ceives and transcribes flight data
In puts te¢ the sys-

tem include hesding, altitude, air-

on metalic teape.

FLIGHT RECORDER LIGHT

ILLUMINATED

— Reccrder is not operating
due to power failure.

— Recnrding tape is not
moving at proper speed.

EXTINGUISHED

— Recorder is operating,
either automatically or
during test.

TRIP AND DATE ENCODER

LIGHT (Amber)

ILLUMINATED s
— Trip and date information

are being recorded.

TRIP AND DATE Emconzns/

Enters trip number and day
RECORDING TIME REMAIN-

ING INDICATOR

Indicates number of recording
hours remaining on tape.

FLIGHT INSTRUMENTS
CONTROLS AND
INDICATGRS

LIS ET P52
OPERATIONS MANUAL

speed, verticel acceleration, trip
and date code, VHF/4YF microphone
keying and event mark recording.

The recorder operates automatically
whenever airpiane electrical power
is available.

FLIGHT RECORDER TEST
SWITCH

Operates flight recorder on
APU or external power.

OVERHEAD PANEL

EVENT SWITCH

Records a mark on the tape
indicating the time of an
event.

Hold at least 5 seconds.

5 minutes of trip/date re-
cording.

TRIP NUMBER DATE~ =

REPEAT SWITCH

Records trip and datz infor-
mation.

FLIGHT ENGINEER’S
AUXILIARY PANEL

[ Airplane serial no. 20522 and on

FLIGHT RECORDER SYSTEM

Do not use during or within

22



PITOT-STATIC SISTEM

The pitot-static system provides total

and static pressure inputs for pres-
sure sensing instruments, Mach/air-
speed, altitude, and vertical speed
indicaters, and systems which have
functions that vary with altitude and
airspeed. Three systems are referred
~ to as Ceptain's, First Officer's, and
auxiliary.

All pltot probes and static ports are

equipped with heaters for anti-ice
protection,

ATR DATA SYSTEM

Two air data computers (ADC) provide
altitude, Mach and airspeed data.

= T T3
I PR

WEZ 2750
OPERATIONS MANUAL

FLIGHT IMSTRUMENTS
SYSTZiA DESCRIPTICH

They are powered whenever power is on

the ailrplane,

Failure of the IAS computer module
will be indicated by the speed com-
mand warning flag on =2ach pilot's
ADI and retraction of the pitch com-
mand bar on each ADI 1f in SC mode.

Failure of the altitude module will
cause retraction of the pitch command
bar on the ADI if in altitude hold,

Inputs to the computers are shown on
the pitot static schematic plus total
temperature from the probe.
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FLIGHT INSTRUMENT
SYSTEN DESCRIPTION

MACH/

)
atRspeeD ) [ALTIMETER

]

P EEEF f?:f:;\z?
CPERATIONS MANUAL

YERTICAL
SPEED

ALTIMETER

MACH/
AIRSPEED

PITOT-STATIC SYSTEM

STATIC STATIC
AIR DATA
COMPUTER
NO.1
——————————————— -— g o e g 5
TN | ;
STATIC SOURCE| prcctc( pmer— | [STATIC SOURCE] |.
SELECTOR 5 * | |SELECTCR :
D} b
@NORMAL % s @ @NOHMAL g
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A pd 3
(<3 =
No:‘nrmknv 4 < MACH AIRSPEED | F AUR
SYSTEM 4 b S WARNING FTo
CONNECTED [/ 5 SWITCH — 2 _
1 ] s
e~ 11 &k [ MAcCH/AIRSPEED | ;
(AUXILIARY) [ % sﬁﬁgg”ﬂ%\ F"E = i
SYSTEM ] 4 — |
1 s -
CONNECTED % g MACH/AIRSPEED F
4 g WARNING Z=
# g SWITCH - 18
1 7
¢ % FLIGHT
¢ 7 RECORDER
s :
4 fa ;
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%
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LZTLETS S,
CPERATIONS MAMUAL

GROUND PROXIMITY WARNING
SYSTEM (GPWS)

CAUTICH: THE GPWS MAY NOT BE DEACTI-
VATED (3Y PULLING THE CIRCUIT
BREAKER COR USE OF THE FLAP
INHIBIT SWITCH) EXCEFT FCR
APPROVED PRCCEDURES WHEFE USE
OF FLAPS AT LESS THAN NCRMAL
LANDING FLAP PCSITION CR
LANDING GEAR UP IS SFECIFIED.

The Ground Proximity Warning System
glerts the flight crew when one or more
of five thresholds 1s exceeded.

Mode 1 - Excessive descent rate

Mode 2 - Excessive terrsin closure rate

Mode 3 - Altitude loss after tekeoff or
go-around

Mode 4 - Unsafe terrain cleasrance while

not in the landing configura-

tion

Below glide slope deviation

alert

]

Mede 5

NOTE: The GPWS will not provids & warn-
ing if an airplane is flying di-
rectly towarde a vertical cliff.

Inputs to the ground proximity computer
are radio altitude, barometric altitude
rate, glide slope deviation signals
from the VHF navigetion unit used by
the Captein, and landing gear and flap
position.

Warning for modes 1 through & consists
of steady red PULL UP lights end an
sural werning WHCOP-WHOOP-PULL-UP.
Alerting for mode 5 consists of steady
amber BELOW G/S lights and an sural
alert which is elther soft or loud,

as a function of radio altitude and
below glide slope devietion. The

rate at which GLIDE SLOPE is repeated
increases as the airplene deviates
farther from the glide slope, or fliess
closer to the ground.

FLIGHT INSTRUMENTS
SYSTEM DESCRIPTICN

Mode 1 through Mode 4 aural wernings
have prioriiy over Mode 5 aural alert-
ing. The visual werning and alerting
may occur &t the seme time. The wern-
ing and/or elert will continue until
the condition(s) ere corrected.

The system is armed when all required
inputs ere valid end the eirplane is
flown irto ore or more of the five
warning/alerting areas.




FLIGHT INSTRUMENTS
SYSTEM CESCRIPTION

T TR e
LTINS S

CPERATIONS MANUAL

PULL UP WARNING LIGHT\
(Red)

ILLUMINATED
— Excessive descent rate.
— Excessive closure rate.

SELOW G/S ALERT LIGHT
/{Amber}
P v ILLUMINATED — Airplane
more than 1.3 dots below the
glide slope.

— Altitude loss after takeoff or

PILOTS' INSTRUMENT PANEL

go-around.
— Non landing configuration
descent.

Both lights have a common light cap. Pressing either

pilot’s light cap:

— inhibits or cancels glide slope alerting if pressed when radio
altitude is between 50 and 1,0C0 feet and prior to entering

loud alerting area.

— performs system test if pressed when radio altitude is not be-

tween B0 and 1,000 feet.

Test illuminates PULL UP, BELOW

GLIDE SLOPE and GPWS FAIL Lights and causes “pull up”
and “below glide slope’ aural warning and aiert to sound. .

GPWS FAIL

FLIZHT ENGINEER'S
LOWER PANEL

(Door wsarning
annunciator panei)

GROUND PROXIMITY WARNING SWITCH
OFF — Deactivates Ground Proximity

and Mcdz 4.

\

Warning System.
NORMAL — Flap position logic *is provided for Mede 2, Mode 3

=™

GROUND PROXIMITY WARNING SYSTEM FAIL LIGHT

ILLUMINATED — Ground proximity warning computer power
lost or invalid inputs received from the navigation unit, CADC,
or radio altimeter.

GROUND
PROXIMITY
WARNING

Fiap
OFF g WM mmep OWEREIDE

FLAP OVERRIDE — Inhibits or cancels warnings caused by flaps

not in landing configuration.

GROUND

PROXIM

ITY WARNING S.‘{STEM

FORWARD ELECTRONIC
CONTROL PANEL

N, F;
L
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EOTEPR T EE=8 FLIGHT INSTRUMENT
OPERATIONS MANUAL SYSTEM DEUL.H}PT%ON

MODE 1 — EXCESSIVE DESCENT RATE

FLIGHT PATH PROFILE EXCESSIVE DESCENT RATE ENVELCPE
4900 fpm
2500 l— = 2450 ft
AURAL - "“WHOOP WHOOQP
PULL UP”
VISUAL —{PULL UP
2000
2
w
w
s
W 1500
=
E
P—
<
o 1000
g
<
c o
500 - -
1345 fpm—l
0 - 250 1t

1000 2000 3000 4000 5500 6000
DESCENT RATE (FEET PER MINUTE)

MODE 2 — EXCESSIVE TERRAIN CLOSURE RATE

FLIGHT PATH PROFILE - EXCESSIVE TERRAIN CLOSURE RATE
: ENVELOPE
— G000 fpm
AURAL “WHOOP WHOQOOP
- —1800 FT
PULL UP” ;
VISUAL —[PULL UP]
n s
_ e 51500
M ._..__..---“', B
w
a
ioe |
E 1000
-
-
2 etk Sl 790 FT
2 = /;27/ = ?
| & 516 foe ///JAHNIﬁ/A{g{A Z
é 500 o £ o { ///,r//////,-'/////é:/ﬁ'
y//,f, FLAPS: LANUI'\IG ;u/;"'
” 2 iy
4
o

1000 2060 3500 4000 5600 6000
CLOSURE RATE (FEET PER MINUTE)

GROUND PROXIMITY WARNING SYSTEM 35



FLIGHT INSTRUMENTS LT THER 57525
SYSTEM DESCRIPTION OPERATIONS MANUAL

MODE 3 — ALTITUDE LOSS AFTER TAKEOFF OR GO-AROUND

FLIGHT PATH PROFILE EXCESSIVE ALTITUDE LOSS AFTER
TAKEOFF OR GO-AROUND ENVELOPE

AURAL — “WHOOP WHQOP r?O ft
PULL UP" ’ 700

VISUAL —{PULL UP

~—700 ft

. WARNING AFIEA
FRAACR RSt £ X
G G‘AR ANY CDNF[G-

URATION
: NON-LANDING

300

RADIO ALTITUDE (FEET)

260

NOTE
) . 100 :
Mode 3 arms whnen the air- & e i)
plane descends telow 200 ft. . i : :
in landing configuration. 20 40 60- 80 100

BAROMETRIC ALTITUDE LOSS (FEET)

MODE 4 — UNSAFE TERRAIN CLEARANCE WHILE NOT IN THE LANDING CONFIGURATION

FLIGHT PATH PRCFILE UNSAFE TERRAIN CLEARANCE EN-
VELOPE

AURAL - "WHOOP WHOOP
PULL UP”
VISUAL —|PULL UP

600 fpm

1450 fpm

%%V//%

’////? ’J/// )/ /

WAHNING AREA

i
: LANDING GEAR: DOWN
FLAPS: NON-LANDING

¥ '/,,:j R,
. ;/,V;// -

> WARNING AREA
[© LANDING GEAR: 1

RA[DIO ALTITUDE (FEET)
r-9
Q
=]

\S\\\\“i

100 /é///y //0//% Z -i';rf”‘/'z"}///{/_//%:l/. o (///// K/’ i
I —— ]
+1000 ¢} -1630 -2000 -3000

CLIMB (+}/DESCENT (-} RATE (FEET PER MINUTE)

GROUND PROXIMITY WARNING SYSTEM

Memsmt?
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CPERATIONS MAMUAL

MODE 5 — BELCYW GLIiDE SLCOPE DEVIATION ALERT
FLIGHT PATH PROFILE

AURAL — GLIDE SLOPE
VISUAL -|BELCOW G/S

k —— .

e XMTR

BELOW GLIDE SLOPE DEVIATION ENVELOPES

2.5° GLIDE SLOPE

FLIGHT INSTRUMENTS
SYSTEM DESCRIPTION

o
e
= 600
/ Z / /////// ///;7 SR
%/%%W////%//}; ,/ e 00
. .
6 : T a2

NAUTICAL MILES FROM RUNWAY

GROUND PROXIMITY WARNING SYSTEM

RADIO ALTITUDE (FEET)



COURSE COUNTER COMPASS CARD AND LUBBER ~ |COURSE CURSOR

LINE

HEADING CURSCR

/ DME INDICATOR

»0Z~ -FTmc

GLIDE SLOPE ?DINTEH—-\

Captain’s HSI.

on ADI.

GLIDE SLOPE SCALE COURSE SELECTOR - - HEADING SELECTOR

COMPASS (HEADING) WARN- DME INDICATOR SHUTTER
ING FLAG
TO-FROM INDICATOR
GLIDE SLOPE WARNING FLAG \ /
( A I .

COURSE DEVIATION scm.s/

NAVIGATION WARNING FLAG

COURSE BAR

SYMBOLIC AIRPLANE



IITENATD FAS2E7 MAVIGATION

i e S

OPERATIONS MANUAL CONTROLS AND
INDICAT{)RS
FADTIO MAGHETIC TNDTCATCR Mzenetic and relative bearings to =
selected radio facilities (VOR/ADF)
A radio magnetic Indicator (RMI) on are displayved by the bearing pointers.

each pilot's panel displays magnetic
heading from the compass systen.
(See COMPASS SYSTEM this chapter.)

SYNCHRONIZING INDICATOR LUBBER LINE SYNCHRONMNIZING CONTROL

COMPASS CARD\( .N\ / NO. 1 BEARING PGINTER
WA ;j/ : |

NO. 2 BEARING POINTER

WARNING FLAG

NO. 1 ADF/VOR SWITCH NO. 2 ADF/VOR SWITCH

PILOTS' PANELS

RADIO MAGNETIC INDICATOR
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CONTROLS AND CPERATICHMNS MANUAL

INDICATCORS

oS TZONTAT SITUATION TNDICATOSR

horizontal situstion indicator (H3I)
on each pilot's panel displays a plan
view of the navigation situation,

COMPASS CARD AND LUBBER
LINE

Rotating card driven by com-
pass system, indicates airplane
magnetic heading under lubber
line.

COURSE CCOUNTER ——

One for each integrated
flight system. Digital read-
out displays course as set
by course seiector.

HEADING CURSOR
Indicates desired heading for
flight director and/or autopi-
lot operztion.

oy
o

o

GLIDE SLCPE POINTER

Indicates glidz slope location \
relative to airplane position. &
In view when localizer fre-
quency is selected. In par-
allel with giide slope pointer
on ADI.

n0Z- -

GLIDE SLOPE SCALE

Reference for measuring dis-
placement from glide slope
(glide siope pointer}. One
dot deviation represents ap-
proximately 1/3 of a degree.

COURSE SELECTOR

One for each integrated flight
system. Rotation adjusts asso-
ciated course counter, and
course cursor to desired course
for VOR or localizer naviga-
tion,

"\

COURSE CURSOR

Indicates selected course

| corresponding to digital

| readout on course counter.
Rotates with compass card.

DME INDICATOR

Indicates slant range in nau-
tical miles to station tuned
on corresponding VHF NAV
radio. Shown with shutter
in view. lnoperative on
Captain’s HSI.

HEADING SELECTOR

Rotation of selector adjusts
neading cursor on Captain’s
and First Officer’s HSI's,
Selects heading for com-
puted steering commands.
Selected heading transmit-
ted to autopilot and flight
director

- HORIZONTAL SITUATION INDICATOR

(Sheet 1 of 2)
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COMPASS (HEADING) WARN-
ING FLAG

— Compass system power
fails

— Signal is unreliable

— Compass display is in
error.

GLIDE SLOPE WARNING FLAG

iN VIEW over glide slope

scale and pointer after lo-

calizer frequency is tuned

when

— Glide slope power fails

— Signal is unreliable.

— In parallel with giide slope
warning flag on ADIL.

COURSE DEVIATION SCALE/ :K

ETETPRET LS5 NAVIGATION
OPERATIONS MANUAL CONTROLS AND
INDICATORS

DME INDICATOR SHUTTER
Covers DME digitai readout
when signal unreliable, during
search, or when power is off.
TO-FROM INDICATOR
Indicates direction of VOR
station along selected course.

B OUT OF VIEW in localizer

Reference for measurnin dis-
placement from selected
course (course bar). One dot
deviation of ciurse bar repre-
sents approximately 5 degrees
on VOR and 1% degrees on ,
localizer.

SYNMBOLIC AIRPLANE

Represents airplane position
relative to the selected course
{ course bar).

e

/
T \ g
0 [}
NAVIGATION WARNING FLAG

IN VIEW

/ — VHF NAV radio power
o fails

— Signal is unreliable.

£
I L cperation. Shown in TO
card] }F/‘r’}‘\\ pgsition.
m\})} 8

COURSE BAR

Moveable center portion of
course cursor represents seg-
ment of VOR radial or iocai-
izer beam. Relationship of
bar to course deviation scale
shows airplane position with
respect to selected course.

HORIZONTAL SITUATION INDICATOR

{Sheet 2 of 2) -
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NAVIGATICN
CONTROLS AND
INDICATORS

The ADI presenta a2 plctorial rear view
tank attitude of the
Computed steering commands

T the pitch ard
airplane,.

ELITIRIES P07
CPERATIONS MANUAL

are presented on the ADI by command

(MDA) ANNUNCIATOR

Operated by radio altimeter.
Light illuminates when air-
plane descends to altitude
selected on radio altimeter.

MINIMUM DECISION ALTiTUDE\

BANK ANGLE SCALE AND

{POINTER

Displays roll attitude rela-
tive to symbolic airplane. A
full 360 degree roll presenta-
tion is possible. Scale in-
crements — 10, 20, 20, 45
and 60 degrees. Pointer and

horizon receive signais from
vertical gyro.

in the cent

GLIDE SLOPE POINTER

Displays vertical position
relative to GS; out of view
until locaiizer frecuency select-
ed; in parailel with pointer on
HSi. If pointar is above
center scaie mark, airplane is
below the glide sicpe.

GLIDE SLOPE SCALE—

Fixed scale measures airplane
displacement above or below
glide slope beam. Each dot

equals approximately .35 de- 4

gree.

FLIGHT DIRECTOR TEST
SWITCH

Activates self-test circuits.
Attitude tape should in-
dicate climbing right turn.
GYRO and STEER flags
will appear and command
bars will be driven from
view,

ATTINUDE DIRECTOR INDICATOR

LOCALIZER DEVIATION SCALE

Displays expanded center por-

tion of the Course Deviation
Scale on the HSI. OQutside

- marks represent 1% degrees

displacement from localizer

beam center line (same as one

dot deviation on HSI).

(Sheet 1 of 2)

bars which are read with respect to a
delta-shaped fixed symbolic airplane
r of the ADI.

HORIZON AND PITCH SCALE

Displays pitch attitude by

the vertical position of the
movable pitch tape relative

to the fixed symbolic air-
plane. Scale above herizon —
5, 10, 15, 20, 40, 60, S0
degress; below horizon —

10, 20, 40, 60, 90 degrees.

SPEED CCMMAND POINTER
AND SCALE

Displays fast-slow "'state of
condition’’ of airplane air-
speed versus selected or
programmed airspeed. See sys-
tem description.

RUNWAY/LOCALIZER SYMBOL

Displays localizer deviation
and relative altitude above the
terrain. In view when cor-
responding VHF NAV receiver
is tuned to a localizer fre-
quency. Lateral movement
across deviation scale repre-
sents airplane displacement
left or right of localizer

beam center line. The run-
way symbol will move up to-
ward the fixed symbolic air-
plane to show radio altitude

while on final ILS approach.
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SYMBOLIC AIRPLANE

Fixed symbol — rear view of
airplane. Reference far air-
plane attitude when reiated
to bank angle and horizon

scales. Reference for flight
commands when related to

command bars.

GYRO WARNING FLAG

IN VIEW
— Vertical gyro power is lost
— Gyro in fast erectiorf cycle
— Instrument amplifier power
is lost
Requires power to retract.
Command bars driven from
view. Computer warning
flag appears with gyro flag.
Radio and heading displays
are still correct if the corre-
sponding flags are not shown.

GLIDE SLOPE WARNING FLAG /

LFTEIRILE T2
OPERATIONS MANUAL

30 AROUND (GA) ANNUNCIATOR

Illuminates when system is in
GA mode.

OUT OF VIEW

— Localizer frequency selec-
ted and GS signal is reliable.

IN VIEW

— Glide slope power fails

— Signal is unreliable

— Glide slope receiver mal
functions.

In parallel with glide slope

warning flag on HSI.

NOTE

Generaliy, if a flag is dis-
played and the information
from the source affected by
the particular flag is being
used to compute V-bar com-
mands, the V-bars will be
driven from view. One not-
able exception is the
RUNWAY flag.

COMMAND BARS

Displays computed pitch and
roll attitudes which the air-
plane must assume to make
good the desired course and
altitude or glide path. When
in the GA mode for take-
off or go-around, the com-
mand bars call for pitch
attitudes computed by the
speed-attitude command sys-
tem computer. Airplane is
maneuvered to fly the sym-
holic airplane into the vee
formed by the command
bars.

NAVIGATICN
CONTROLS AND
INDICATORS

COMPUTER WARNING FLAG

IN VIEW

— GYRO flag is in view

— Power fails

— Steering computer fails

— Flight director computer

. information not valid
Will also appear with Speed-

Attitude Command flag-if
pitch commands are being
supplied by SACS computer.

SPEED ATTITUDE COMMAND

/WARN!NG FLAG

IN VIEW

— SACS power fails

— SACS computer maifunc-
tions g

STEER flag will appear with

SPEED flag if pitch commands

are being supplied by SACS

computer

S RUNWAY WARNING FLAGS

Monitors Navigation Warning

Flag (VOR/LOC on HSI),

displays servos, power and

radio altimeter. Flag cir-

cuits operate when corre-

sponding VHF NAV re-

ceiver tuned to a LOCA-

LIZER frequency.

IN VIEW

— LOC frequency weak or
unreliable

— Receiver failed, or display
servos system failed

— If in view with NAV (VOR/
LOC) flag, command bars
will be driven from view
Any time Runway flag
is in view, radio alti-
meter/localizer deviation
information is unreliable.

ATTITUDE DIRECTOR INDICATOR

(Sheet 2 of 2)
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NAVIGATICH Wttt A/ ol
CONTROLS AND CPERATIONS
}.‘-’Q.u.—-\-’CFa

Three VHF navigation units, each con-
sisting of VOR, localizer, and glide

slope components provide signals to
the ADI, the HSI and the RMI. Fre-
quency selector controls for the

FREQUENCY SELECTOR

SRR

L

aA 4
fvis ?a ;kl.

system are accessibie to both pilots
on the aft electrcnic control panel.
The third (auxiliary) radio is avail-
able to either pilot through the navi-
gation radio switch.

VOLUME CONTROL
Clockwise rotation increases

Used to select VOR or ILS

frequencies in the range of
108.0 to 117.95 megacycies.

volume.

+DME

STBY

CRIDE

r

MNORM

AFT ELECTRONICS

CONTROL PANEL

NAVIGATION RADIO SWITCH

Selects navigation radio,

~ VOR-ILS, input to controls
(See instrument transfer
switching, this section).
DME is not switched.

NAV

OVERHEAD PANEL

VHF NAVIGATION SYSTEM
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DISTANCE MTaSURING ECUTPMENT

LITLINITT s MAVIGATIGN
CPERATIONS MANUAL CONTRCLS AND
INDICATCRS

Both pilots have displays as shown

below. A shutter will cover the re-

Duzl distance measuring equipnent spective display 1f the equipment 1is
(DME) systems provide slant range in not operating or if the signal is un-
nautical miles to stations tuned. reliable.

DME SWITCH

STBY (standby) — The DME
set is warmed up and
ready for use.

DME — The interrogator
will search up to 200
miles if operating on a
VOR facility and up to 50
miles if operating on a ter-

minal VOR (TVOR) facility

(with override switch in
NORMAL).

DME OVERRIDE SWITCH

NORM — Normal operating

T position. Interrogator

searches as described

108.00 under DME switch for
DME position.

O'RIDE — The interrogator
will search beyond the
normal 50-mile range when
operating on a terminal
VOR facility.

e

STEY HORM

AFT ELECTRON!CS
CONTROL PANEL

DME INDICATORS
Each pilot has 2 indicators

showing slant range mileages
to stations selected on NAV-
1 and NAV-2 radios.

(=

DISTANCE MEASURING EQUIPMENT
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NAVIGATISN ESLELNVET 7525
CONTROLS AND OPERATIGNS MANUAL
INDICATORS

FLIGHT DIRECTOR CCNTROLS system. Each pilot-is provided with
a means of selecting a mode in which
A flight director conircl panel is his individual flignt director system
provided for each integrated flight will operate. Pitch command and alti-
tude hold are also avelilable.
3 @ I
L1 o2 ]
TR
coﬂ:c" WODE ALTITUDE
AND SELECTOR HOLD
ELIGHT DIRECTCR MODE SELECTOR To capture a radial from a fixed intercept
\ ; angle (approx 46° ), the mode selector must
OFF — Command bars driven out of view. be rotated to APPR MAN and then di-
The ADI then displays attitude informa- rectly to VOR/LOC mode for the capture.
tion only. ) The course cursor is set for the radial to
GA (Go Arcund) — Selected by rotating the be captured. The system will follow the
mode AeieaT B GA OrTWhe” the Mode heading cursor until the airplane is approx-
Selector is in APPR AUTO or APPR imately 5 degrees from the radial.

MAN, Go Around is instantly available by
actuating the palm-operated go around
switches on the thrust levers. The Mode
Selector then rotates automatically to GA.

The computer will then switch to VOR op-
eration and proceed to capture the radial
set on the course cursor. The command

In either case, the GA annunciator illumi- bars will call for a maneuver to roll out
nates and the command bars will call for and track the course while compensating
a WINGS-LEVEL pitch angle to main- for crosswind.
tain optimum climb-out speed. The Mode APPR AUTO (glide slope automatic) — Tun-
Selector must be rotated to another po- ing and course selection is the same as in
sition to disengage the go-around circuits. VOR/LOC except that only ILS (localizer)
HDG (Heading) — The flight director com- frequencies are usable. The glide slope
puter receives heading infcrmation as set frequency is automatically tuned with lo-
by the heading selector on the HSi. The calizer frequency sele_ctlon. The command
command bars on the ADI indicate how bars as well as the glide slope pointer and
the airplane must be maneuvered to main- the runway symbol will indicate how the
tain the selected heading. airplane must be maneuvered to stay on
VOR/LOC (VOR-Localizer) — The flight di- the localizer course and on the glide slope.
rector computer receives deviation signals The same information is displayed on the HSI
from the associated VHF navigation radio. by the course bar and the glide slope
The radio must be tuned to a VOR or ILS pointer. The approach must be made
localizer frequency and the desired course from below the glide slope to insure auto-
(radial) must be set in the HSI. Lateral matic “capture’” of the glide slope.
deviation from the radio is shown by the APPR MAN (glide slope manual) — Tuning
course bar on the HS!. The command and course selection is the same as in APPR
bars on the ADI will indicate how the ) AUTO. The command bars provide com-
airplane must be maneuvered to intercept mands for a fixed angle intercept of the
and track the desired course. selected localizer course and an immediate

To capture a radial from a selected inter- “fly to” command to the associated glide

cept heading, the heading cursor on the slope. Localizer ir-rterc:_ept is at a fixed
HSI must be set and the mode seiector ro- 45-degree angle; glide siope capture can

tated directly from HDG to VOR/LOC. be from. abeve or below.

= FLIGHT DIRECTOR CONTRGLS



BTN e S5 NAVIGATION

CPERATICMS MANUAL CONTRCLS AND
iNDICATORS
PITCH COMMAND CONTROL ALTITUDE HOLD SWITCH
Permits manual selection of ON — The command bars
a pitch-up or pitch-down will call for pitch com-
angle. The command bars mands to maintain a con-
will call fer a pitch-up or / stant pressure altitude in

pitch-down attitude to agree apr B0 L HDG and VOR/LOC modss,
with the selected angle. The = and in the APPR AUTO
control is calibrated in 5-de- off 1 mode prior to glide slope

gree increments from +15 oo joor aLyiTuoe capture. The zommand

through -10 degrees. Not . bars call for climb or de-

effective with altitude hold scent necessary tc maintain

switch ON, or after glide FORWARD ELECTRONIC the barometric altitude in-

slope capture in APPR CONTROL PANEL dicated on the altimeter at

AUTO mode. the time the altitude hoid
’ switch is engaged.

OFF — Switch automatically
returns to CFF positicn
after glide slope capture
or when mode ssiector is
set to APPR MAN.

NOTE

The systern should be placed in HDG mode whenever a
new frequency or course is selected which will result in a
significant displacement of the course bar HSI and should
remain in HDG until any false rate signals have been elim-
inated. This may take several minutes depending on the
magnitude of the change.

NOTE

For additional functions pertaining to the Speed Attitude
Command System, see system description, this chapt.

FLIGHT DIRECTOR CONTROLS



NAVIGATICN
CONTRCLS AND
INDICATORS

INTEGRATED FLIGHT SYSTEM

An integrated flight system for each
pilot provides = display of airplane
position, attitude and the commsnds
necessary to intercept and hold a de-
glred flight path end altitude. This
flight informstion is displayed by the
attitude director indicator (ADI) and
the horizontal situation indicator
(HSI) =nd sugrented by the radio mag-
netic indicator (RMI)e The flight di-
rector controllar ensbles the menusl
selection of operating modes, piteh
angle commends, eltitude hold, hesd-
ing, course and VHF NAV radio cutputs.

Each integzrated flight system consists
of a complex inter-relasticnship be-
Tween raw date inouts and displeys and
corputed data displays.

Raew (non-comruied) data is distributed
for each ;Jilot as follows:

= Vertical gyrc provides pitech angd
roll sensing to the ADI horizon.

= VHF NAV provides redio beering to
the RMI pointers.

- VHF NAV provides VOR/localizer and
glide slore deviation signals to
the HSI ard ADI.

ELETIPE 75057
CPERATIONS MANUAL

= Speed cormend computer provides
speell deviation for display on
ADI,

- Compass provides magnetic heading
o VHF NAV and to the compass cerds
on the HSI and RMI.

- Warning flag retraction power is
providsd by each system to its re-
spective indicator(s).

Raw data 1s also provided to e=ach
flight director computer a8 shown on
the accompanying charte The computed
data output is distributed and dis-
played as follows:

- Illuminates eppropriste anmuncis-
tor(s) on the F/D spprosch prog-
ress display (AFD).

- Drives the command bars on the ADI. |

With altitude hold selected, an imput
is made from the controller to the air
date computer. The air date computer
provides elititude error enzbling

steering commands to a selected elti-

tude.
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SPEED-
ATTITUDE  I—
COMMAND
SYSTEM

Y

CENTRAL
AlIR

DATA
COMPUTER

v

FLIGHT DIRECTOR
INDICATGR
(ADI)

MONITOR

FLIGHT COMMANDS & DISPLAY

VERTICAL
GYRO

FLIGHT

RADIO i — DIRECTOR
ALTIMETER COMPUTER

MARKER SELECTED
Fi HEADING/
BEACON COURSE

-

> COURSE INDICATOR
(HS1)

vonfu.s
VHF VOR ILS DME
NAVIGATION
AND DME
SYSTEMS

COMPASS
SYSTEM

RADIO MAGNETIC
INDICATOR
(RMI)

INTEGRATED FLIGHY SYSTEM
(TYPICAL FOR EiTHER PILCT)



NAVIGATICN
SYSTLHM DESCRIPTION

COMPASS SYSTEM

Two g£yro compass systems provide the
directional references for the pilots'
BMI's, the integrated flight systems,
the autopilot, and the flight recor-
der. Tne ccmpass systems operate as
slaved magnetic compasses, thereby
performing as directional gyros with
magnietle sense,

— NS T S - VD
Lo = __"3/”.}.":" 5 ?74. iy

OPERATIONS MANUAL

A standby magnetic compass is mounted
on a hinged support above the center
of the pilots' windshield. When not
in use, the compass may be folded up-
ward, The compass is calibrated in
the inflight cruise condition.

When switching compass to a non-
normal position, resync switched
RMI to good EMI,

COMPASS TRANSFER AN-

N COMPASS WARNING FLAG

COURSE

NUNCIATOR
[027] [ves]

ILLUMINATED — Compass
switch is in either transfer
position. '

HSI

COMPASS

LUBBER LINE
Stationary FEE\

Operates with OFF flag
on. RMI.

SYNCHRONIZING CONTROL
Synchronizes RMI compass

Indicates compass heading. r
SYNCHRONIZING INDICATOR =" |

Points to either cross or dot

»
B

4

when RMI is not synchro- .:f’:h?
nized with compass system. = e~
=4

COMPASS WARNING FLAG——_____ |

Appears:
— Heading pcwer iost, or

>

AUF

2 I ANt > el &
% Qﬂf::“ﬁf“\‘
NS :

card to compeass system when
required by indicator {cross
or dot indicates out-of-sync
condition). Rotate control
toward symbol displayed by
indicator.

b
e

Hll.-mlm

\ COMPASS CARD

Rotating 360 degrees scaie.

— Monitor voltage lost, or

— Excessive error in svstem.

— Compass Warning flag on
HS! also appears.

RMI

Compass cards are driven by
the compass systems selected
on the compass transfer
switch.

PILOTS' PANELS

COMPASS SYSTEM
(Sheat 1 of 2)
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OPERATIONS MARNUAL

CAPTAIN'S INSTRUMENTS

NAVIGATION

SYSTEM DESCRIPTICN

FIRST OFFICER’'S INSTRUMENTS

F.D. NO. 2
+ IL
7 1 NAV 1 NAV 2
OR OR
AUTOPILOT AUX NAV AUX NAV
A
FLIGHT
RECORDER
CDMPASS- - " I | COMPASS
sﬂa -ol. > loor:
— 1—-:0."| COII'Z-I?—Z — -—--o—-i-—#-— .
COMPASS
s [__I_] _
PWR 2 PWR
U — ——
COMPASS COMPASS
SYSTEM . SYSTEM
2 1
COMPASS SWITCH
EQUIFMENT INPUT
switch | capt | F/0 AR F/O | CAPT
POSITION | RMI HSI | 1URN KNOB | COURSE & HEADING | "W RSl
NORMAL COMP 2 COMP 1
BOTH ON 1 COMP 1 COMP 1
BOTH ON 2 COMP 2 COMP 2

COMPASS SYSTEM
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NAVIGATION

SYSTEM DESCRIPTION

ATTITUDE SYSTEM

LTIV G
CPERATIONS MANUAL

The Verticel Gyro Transfer switch per-
mite either pilot to select the Auxil-
iary Vertiecsl Gyro to replace his nor-

COMPARATCR
LIGHTS

mel system.

VERTICAL GYRO SWITCH

CAPT sty F/
oN
Aux

FTCH | ROLL

MORMAL

2

on

ux

YERTICAL GYRO

QVERHEAD

PANEL

: The Gyro and STEER
(Computer ) Warning Flegs both appear
when the selected gzyro input rfails.

AUXILIARY VERTICAL GYRO

ANNUNCIATOR

BLANK — AUX VG operating

normally.

INOP — AUX VG failure.

EQUIPMENT / GYRO INPUT >
SWITCH CAPT FD COMP *AUTO- | SACS WEATHER | F/O FD COMP.
POSITION | ADI NO. 1 PILOT COMP. RADAR ADI NC. 2
NCRMAL VG-1 VG-2
CAPT ON AUX AUX VG VG-2
F/O ON AUX VG-1 AUX VG

*See opposite page

ATTITUDE SYSTEM
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OPERATIONS MANUAL

CAPTAIN’S INSTRUMENTS FIRST DF.FICER'S INSTRUMENTS

>
F.D. NO. 1 » , N F.D. NO. 2
COMPUTER s AUTORILOT e COMPUTER
PITCH | |PITCH
A B
_ ) % ~ WEATHER
AUTOPILOT <t . - > RADAR
ROLL
MONITOR
SACS L ROLL
COMPUTER (= | CHANNEL
VERT GYRO
|
|
|
{
CAPT @ | COPILOT
ON t——g—p—g—S—r—f—g—— + ON
AUX i ]’ i AUX
VERTICAL AUXILIARY VERTICAL
GYRO VERTICAL GYRO
1 GYRO 2

lli Apl, S/N 20144, Reg. No. N8825E and like configuration.
Apl. S/N 214489, Reg. No. N8876Z and like configuration.

ATTITUDE SYSTEM
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OPERATIONS MANUAL

F/O0

Loc 53

MORMAL

=

VHF RAVIGATION SYSTEM

Apl. S/N 20144, Reg. No. N8S25EF and like configuration.
Apl. S/N 21449, Reg. MNo. NES76Z and like configuration.

e AR |
VOR 1 i o VOR 2
BEARING | BEARING
= POINTERS |  maoionav POINTERS
AUTOPILOT (et
OVERHEAD PANEL
s =
I . ! AUTOPILOT
AUTOP[LEII}D ) : PITCH-B AND
PITCH-A ! ROLL MONITOR
ROLL CHANNEL :
NAV-1 NAV-2
ON AUX 37 "'r" 7 75 on Aux
NAV AUX NAV
1 . NAV 2
VHF NAY EQUIPMENT/NAVIGATICN SYSTEM iNPUT
Tqﬁﬁhéfgﬂ capT | AUTO caPT | RMIs {AUTO He0 1 g0 RMI'S
‘ . PILQT - _ PILOT
POSITION ACI > | 7S S — ADI HS! —
NORMAL VHF NAV-1 VHF NAV-2
NAV—1 ON AUX AUX VHF NAV VHF NAV-2
NAV—2 ON AUX VHF NAV-1 AUX VHF NAV
NOTE: DME not switched.

45



NAVIGATICH
SYSTEM DESCRIPTION

APPROACH PROGRESS DISPLAY

Vaosins s e
CPERATIONS MANUAL

on the display for test., Pressing

Pressing the F/D (left side of the

the A/P (right) side of the APD will
1illuminate all green lights,.

APD will illuminste all smber lights

VOR/LOC

AMBER

— System armed in VOR
LOC or APPR AUTO
modes prior to intercept
of VOR radial or locaiizer
beam.

GREEN

— Capture of radial or lo-
calizer beam in VOR/LCC
or APPR AUTO modes.

i e I
Green when APFR MAN
selected, :

GLIDE SLOPE

AMBER

— Systerm armed in APPR
AUTO mode — prior to
intercept of glide slope.

GREEN

— Capture of glide slope beam

in APPR AUTO mcde.
Green when APPR MAN
selected.

NOTE

Both VOR;LOC (Green) and

SPEED COMMAND

GREEN — Hluminates when
Flight Director Mode
Selector is in the GA

APD position.
F/D A/P /
[\ vor/ioc / |
- cnrd
] GLIDE PEIst H s
ear 1§ 51 OPE ‘ﬁn"'/ EADIN
—— GREEN — llluminates

when Flight Director
Mode Selector is in
the HDG position.

APD GREEN — llluminates
when altitude hold
function is selected

(APPROACH
on the Flight Director
PROGRESS Controller.
DISPLAY)

Glide Slope (Green} will ililum-

inate in APPR MAN to indi-
cate automatic feature has
been by-passed.

PHOTOELECTRIC CELLS
(One set with each APD) . -

INTENSITY SWITCH

TEST
— Has no effect on APD
BRIGHT
— All steady bright when on.
DIM & APD AUTO DIM
— APD light intensity con-
trolied automatically by
2 photoelectric cells.

INDICATOR LIGHTS
& APD (APPROACH
PROGRESS DISPLAY)
TEST LIGHIS

O

PILOTS' CENTER
PANEL

M
APD AUTO DiM

APD LIGHT INTENSITY CONTROLS

APPROACH PRCOGRESS DISPLAY

46
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NAVIGATION
SYSTEAM DESCRIPTION

The Speed Attitude Commend System
(sacs) providss supplemental speed/at-
titude informatien, through the Atti-
tude Director Indicator (4DI), to aid
the pilot in acquiring and maintaining
computed attitudes and airspseds. The
system may be used for climb after
takeoff, approach, rotation for go-
around and go-around. With the mode
selector in the GA position, speed
comzand infcrmation is presented on
the Command Bars and Slow/Fast Indica-
tor; in =11 other mcdes only the
Slow/Fast Indicator presents SACS in-
formation. SACS may be used in ccn-
junction with, and always as a supple-
ment to, the primary airspeed ard
attitude indicators.

MODE SELECTOR

GA (Go Around Mode)

— GA light on ADI illuminates when selec-
tor is manually rotated to GA or when
go around switches are used to trip the
seiector to GA. -

— Usad for climb aftef takeoff or for go
around.

— Command bars call for wings-level pitch
attitudes required for computed climb
airspeeds. (20° pitch limit)

— Slow/Fast indicator shows deviations from
airspeeds based on computer-programmed
anglés of attack and flap positions.

HDG {Heading Mode)

— Slow/Fast indicator only displays SACS
information.

— Switching to HDG after GA will cause
the command bars to direct flight on the
heading set on the HSI; pitch commands
will relate to the setting on the Pitch
Commeand Control.

VOR/LOC AND APPROACH MODES

— Command bars do not disblay SACS in-
formation in these modes.

— Slow/Fast indicator is effective for com-
puted approach speeds (VRef) or for high-
er speeds as selected with the SACS Speed
Control {0-25° flaps). The angie of attack
references are determined by the flap po-
sition.

—In turbulent air a gust bias circuit will
automatically increase the reference speecs
(up to 13 knots) for final approach flap
settings, 30 and 40 degrees.

el el v i
OPERATIONS MAMUAL d

."1"5"‘ FEed
ot gl

This system incorporates a single 3SACS
computer which provides pitch command
and speed deviation information to
each of the pilot's Flight Director
Systems. Each pilct can independently
select the desired speed command dis-
play for this ADI, irrespective of the
position of the other pilot's mode se-
lector.

The airspeeds computer are based cn .
the Flight Manual takeoff speeds (V2)
and final approach speeds (VRZF) for
the operating flazp settings, CG, gross
welght and applied thrust. A speed
control ensbles the selection of air-
speeds higher than the computed air-
speed program, Additional Flight
Director Control functions are as fol-
lows: '

GO AROUND SWITCHES

— Palm-operated switches on throttles.

— When pressed in APPR AUTO or APPR
MAN modes, selector will rotate automa-
tically to GA, initiating SACS go-arcund
information on the command bars and
slow/fast indicator.

SACS TEST SWITCH

— Used in conjunction with the stall warn-
ing switch to perform self-test of SACS.
See CHAP 04.18.

SACS AIRSPEED SELECTOR AND INDEX
MARKER

— Selector on the Captain’s Mach Airspeed
Indicator provides airspeed inputs to SACS
computer; the function of the First Cf-
ficer's Selector is unchanged.

— Provides for setting airspeeds higher than
the SACS computed airspeed program.
Speed selections below programmed speed
are not accepted by the computer.

— With approach modes seiected, speed selec-
tor is operable througnout the G® -25° flap
range.

— Speed selector will not affect SACS air-
speeds when flaps are in the 30° -40°¢
landing position.

SPEED. ATTITUDE COMMAND SYSTEM
(Sheet 1 of 2)
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NAVIGATION
SYSTEM DESCRIPTICN

GO AROUND™
SWITCHES

ROLL
PITCH

FLIGHT DIRECTOR

SPEED ATTITUDE COMMAND SYSTEM

{Sheet 2 of 2)

COMPUTER “
OFF -:
ALTITUDE A
HOLD 2
a
\-FL[GHT DIRECTOR 2
MODE SELECTCR :
&
&
<
w
: )
oy >
7]
Z SACS A!RSPEED SELECTCR
AND INDEX MARKER
CAPTAIN'S PANEL ONLY SACS TEST
KSWITCH
v 4
ANGLE OF —r ) “i::Em,m,
SIRELOWN ATTACK e
SENSOR
LEFT INBOARD POSITION _ SPEED _ PLUS GUST BIAS
FLAP = ATTITUDE Sl (APPROACH)
COMMAND
SYSTEM
LEFT POSITION COMPUTER = AIR/GROUND
ELEVATOR ko SWITCH
VERTICAL PITCH AR CENTRAL
GYRO 2 SoEED AIR DATA
COMPUTER




ESEEAET FES5 NAVIGATION

MASKER EBEACON SYSTEM Marker beacon audio is heard through

the cockpit speakers or the individ-
The marker beacon system consists of ual headsets with the marker receive
2 single receiver and two sets of in- audio switch on the audio selector
dicator lights. The system provides panel ON,

visual end aural indication of =air-
plane position over airways and ap-
proach beacons that transmit on

75 Miz.

A My
A h)

AIRWAYS

/AIRWAYS LIGHT (Clear}

Illuminates steady when over
airways beacon or flashing
when over airway fan marker
beacon. (3000 Hz signal.)

- wapije—

CLh
.‘

MIDDLE MARKER LIGHT
(Amber)

IHluminates flashing when G
over ILS middle marker bea- (;U“;}

MIDD

O

m=CO mreoug

con. (1300 Hz signal.)

OUTER MARKER LIGHT (Blus)

Illuminates flashing when
over |LS outer marker bea-

con. (400 Hz signal.)

CENTER AND
FIRST OFFIiCERS
PANELS

MARKER BEACON SENSI-
TIVITY SWITCH

Normally, at high altitudes
HIGH position is used and at
low altitudes LOW position is
best.

CENTER
PANEL

MARKER. BEACCN SYSTEM
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DIRETAIN LT TELET
OPERATIONS MANUAL

The instrument comparator/warning sys-
tem provides visual light signals at

any time a predetermined difference 1n
signels between two units (rrimary cr

NAVIGATION
SYSTEM DEZCRIPTION

suxiliary) of a system is being ex-

ceeded.

Any time the power source e

the comparator fails, the red master
comparator light illuminates.

CAPT
COMPASS

£10 CAPT
COMPASS VERT
GYRO #

FlO CAPT FIO
VERT LOC/GS LOC/GS
GYRO # RCVR # RCVR #

HSI @ HS1 @

& @ @

\ INSTRUMENT / COMPARATOS/ UNIT
# GR AUXILIARY UNIT // //
IF SELECTED. -
sELseTE 71 77

COMPARATOR

MASTER COMPARATOR

LIGHT {Red)

On each pilot’s instrument

LIGHT DIMMING SWITCH
Dims all comparator lights.

panel

LogC

4

TEST AND RESET SWITCH

Tests operation of individual
comparator lights. After a
difference is corrected, wiil
extinguish light/s and reset
comparator system.

MASTER COMPARATOR LIGHT

|~ DISCONNECT SWITCH

D COMPASS

TeSTH

NORH MASTER LIGHT]
WwaAM  DISCOMNECT
LIGHTS

ESET

d

Will extinguish master com-
parator light when illumin-
ated due to system dif-
ference; if due to power fail-
ure to comparator unit,
master light cannot be ex-

OVERHEAD

tinguished until power is re-
stored.

PANEL

LIGHT ILLUMINATES WHEN:

LIGHT DIFFERENCE EQUALS OR REMARKS
BETWEEN: EXCEEDS APPROX:
6° LEVEL FLHGHT RMI OUT-OF-SYNC
.COMPASS HS| HEADINGS 10° TURNS MAY ILLUMINATE
4° |N GS CAPTURE HDG. LIGHT
PITCH ADI PITCH 4° OR FOR LEVEL FLT.
ATTITUDES 3° I[N GS CAPTURE CL!IMB, DESCENT
ROLL Al BOLL —— égéiiQEﬁi N
3 BTH =
ATTITUDES 3° {N GS CAPTWRE TeRE
" COURSE BARS
LOCALIZER ONUHQ;‘,SB % DOT DEFLECTION | *INOP. WITH
= VOR FREQ.
% GS POINTERS o i
GLIDE SLOPE ADI'S & HSI'S 1 DCT DEFLECTION SELECTED
MASTER POWER 7O COMPARATOR UNIT FAILS;
COMPAPRATOR ANY LIGHT(S) ABOVE {LLUMINATE.

INSTRUMENT COMPARATOR/WARNING SYSTEM



NAVIGATION £V LR

SYSTEM DESTRIPTION OPERATICNS MANUAL

Two complete ADF systems provide for lection and tuning are accessible to
automatic and manual determination of both pllots on the forward electronic
magnetic bearing o a selected Tacll- control panel. Selected radio infor-
ity for homing and position fixing, mation is displayed on the RMI's. Au-
and for range navigation and broadcast dio signals cen be received through
monitoring. Controls for function se- the crew members' headsets or speakers.

FREQUENCY INDICATOR

— Displays frequency in KHz.
— Both indicators apply to
same ADF receiver.

FREQUEMCY SELECTCR (3)z

--.\
quency, 190 to 1749.5 KHz. B vot@’ aor
: @vgf. @ o)

— AN ANT

/

FUNCTION SELECTOR ) .

ADF — Continuously indicates magnetic bearing to station on RMI. Simultaneously provides
aura! reception of audio transmissions from the station. ;

ANT — Receives voice and CW transmissions.

PANEL

ADF-1 ADF-2
J ELECTRONICS

»
-

=

Vs s
- [108.00; -

3 (7N

.-._" 3;; @j o’:‘l. vi{ @ ":_! 1

s RG] e g\
Sdad e AP

ADF-2

ADF BEARING POINTERS

Indicate magnetic and relative
bearings to LF/MF stations
tuned to No. 1 and No. 2
ADF radios.

ADF/VOR
: !
SWITCHES NO. 1 ADF/VOR POINTER
NO. 1
NO. 2 ADF/VOR POINTER
NO. 2

PILOTS' PANELS

> Api. S/N 21288, Reg. No. N8370Z and like configuration
AUTOMATIC DIRECTION FINDING SYSTEM
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ATC TRANSPONDER SYSTEM

Two air traffic control (ATC) trans-
ponders are installed. Selection of
either ensbles a ground station to
positively identify = single airplane,
The gv-ound radar initiates interroga-

TRANSFER SWITCH

Used to select transponder
No. 1 or No. 2.

In STBY both transponders
are in standby. When se-
lected to 1 or 2, the re-
maining set is in standby.

code selectors.

CODE INDICATOR

Digital indicator displays
transponder code as set by

NAVIGATICN
SYSTEM DESCRIPTION

tion pulses which are received and
automatically responsed to by the alr-
plane transpender, The reply from the
transponder is displayed as = coded
return on the ground radar control-
ler's radar scope.

FAULT LIGHT (Amber)

Illuminates when transponder
malfunctions and will not re-
ply to a valid interrogation.

INDENT (INDENTIFICATION) —___ia
SWITCH c

Push-button switch, pressed

MODE SELECTOR

MODES A and B — Both
modes are for air traffic
control use. Transponder
responds to interrogation.

when requested by controller,
provides additional pulse re-
ply for more positive identi-
fication.

CODE SELECTORS (4)

Rotation of selectors sets
transponder code as displayed
on code indicator.

ALTITUDE REPORTING
SWITCH

in ALT RPTG position, en-
coded altitude from the air
data computer is selected for
transmission_on Modes A
and B.

ATC TRANSPONDER SYSTEM
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WEATHER RADAR SYSTEM eress of storms, precipitation, and
prominent terrain femtures. The westn-

The weather radar sysiem provides er radar antenna is gyro stabilized.

the pilots with a redar display of

ANTENNA TILT CONTROL

Tilts antenna 15 degrees UP
or 15 degrees DOWN. On
earlier airplanes the antenna
tilts 10 degrees UP. '

GAIN CCONTROL

Controls signal gain in
receiver. In FIXED
GAIN, automatic gain
control at a preset level
is maintained.

FORWARD ELECTRONIC

CONTROL PANEL

MODE SELECTOR

OFF — No power is applied and no signals are received. When switching from OFF to an
operating position there is an automatic three-minute delay.

STBY — Used for warm-up.

NORM — A narrow pencil-like beam is radiated for sharp target definition. Used for fong
range weather detection. See illustration.

CTR — Heavy storm returns are cortrasted (contoured) so that heaviest concentration appears
dark rather than light. See illustration.

MAP — A wide beam, suitable for ground mapping, is radiated. .

TEST — Transmitter de-energized. With 180-mile range selected, contrasting test signals are
imposed on the indicator, signifying proper circuit functions. (See WEATHER RADAR TEST,
Chapter 04.19. ) ) :

WEATHER RADAR SYSTEM
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DIMMER CONTROL
Adjusts the brightness of th

edge lights and controi mark-

ings on the indicator.

2%

%,

LRI L8
CPERATIONS MANUAL

= ©)

RADAR INDICATOR

The indicator is the surface of
a cathode-ray tube, upon which
is displayed the reflected signal

from weather conditions or
terrain features.

RANGE AND MARKS CONTROL

/"

Selects the range (30, 80, 180
mites) which will be presented:

30-mile range — three 10-
mile range marks.

20-mile range — four 20-
mile range marks. =

1€0-mile range — six 30-
mile range marks.

THACE
ApIusT

(AR

it \\.__/;r'!k

i

NAVIGATION
SYSTEM OESCRIPTION

ERASE RATE CONTROL

Controls the rate of fade of
the radzr picture.

POLARIZING LENS CONTROL
Varies lens cover between

amber for dayiight operation

and red for night operation.

S\ TRACE ADJUST CONTROL
Controls sweep trace brillance.

Used in conjunction with

erase rate control until de-
sired display is achieved.

CLOUDS IN NORM {NORMAL)
MODE

WEATHER RADAR SYSTEM

CLOUDS IN CONT (CONTOUR)

MODE
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%

v4

30_ g,

J
SRS

RANGE AND MARKS CCNTRCL / ' ‘DIMMER CONTROL

@

Selects the range (30, €0, 180 Adjust the brightness of the
miles) which will be presented: edge lights and control mark-
30-mile range — three 10- ings on the indicator.

mile range marks. .
80-mile ranga — four 20-

mile range marks BRIGHTNESS CONTROL
180-mile range — six 30- ) . T
mile range marks. Adjusts brightness of display.
T R ™

——
o W—q-wrmﬁr,-\’}
B

A B

S T A ,

A N S \
ke \_,.' . ".._: P g L X"'}.. » —“\( 3

NORMAL CONTOUR

- WEATHER RADAR OPERATION



Two low range radio altimeter srgtems
each provide 2 display of achunl oz
plane height above the grownd -ralls
the airplane is on zpprcach. A refer-
ence altitude, MDA (minimum decisicn
altitude), can be set, 2T or below
which reminder lights will illuminate.
One system displeys informatica on thes
Captain's instrument. A second low
range altimeter system displays cn the

P gy Voug)
TS TS u2

NAVIGATIO!

s - 1 FeT s a -~ = -

¥ NI niANUAL SYorEi DESCH%P LAY
First Officer's panel. Radio altim-
eter informstion is alszo used to oper-
zte the runway/l sy=bol on the

related ADI. This will display radio
altitude of the airplane above the
terrain wvhile on final zpproach.

Power 1s zpplied any time the radic
master switches are ON and power is on
the airplane.

MDA (MINIMUM DECISION
ALTITUDE) LIGHTS

Hluminate when Altitude
Pointer descends to or balow
MDA Cursor

MASK FOR ALTITUDE
POINTER

§pemmm———

MDA CUREOR
0-500Q scale.

WARNING FLAG

Appears:
Power failure.

LOW RANGE RADIO AL-

Loss of return signal below
2500'.
System- test.

TIMETER TEST SWITCH ——

TEST — Altitude pointer
“drives to 100 feet. Warning
flag appears. MDA light
will illuminate if minimum
decision altitude cursor is
above 100 feet.

Tolerance:

| - ALTIMETER SCALES & ALTI-
_~" TUDE POINTER

ON THE GROUND - Al-
titude pointer reads "G”
+ 3 ft.

IN FLIGHT — Altituds
pointer reads true aiti-
tude above ground up
to 2500 feet. Above
2500 feet, the pointer

From -20 to 500 feet:
the greater of + 2 ft or

is masked.

PILOTS' PANELS

x 2%
From 500 to 2500 feet:
+ 5%

NOTE

\{DA CURSOR CONTROL
Sets MDA Cursor

The radio altimeter provides an altitude trip signal to the
speed-attitude commznd system for the GA/TAKEOFF
mode and provides aititude signals to the (rising) runway
symbol on the ADI when used for LS approaches.

LOW RANGE RADIO ALTIMETER
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ENGINE FAiL Ll.(_SH'i‘ (Amber)
ILLUMINATED — Indicates

thrust decrease ¢n any en-
gine provided ths auto.
pack trip system is armed.

ENGINE PRESSURE RATIO IN-
DICATORS {EPR)

Indicates engine thrust EPR,

{ ;
H -T’“-:l'

CURSOR AND SETTING
CONTROL

Nq & Ny PERCENT RPM IN-
DICATORS ( TACHOMETERS)

Indicates respective rotor
speeds. Tachometers are
independently powered

Green Band - Normal Oper-

RN

ating range
Yellow Band - Aporoaching
Overspeed
Red Radial - Maximum Oper-
ating RPM

LETEITR TS 5752057

OPERATIONS MANUAL

Tom

™

ENG FAIL

PUSH TO CARCEL

ornaneg l

ENGINE FUEL FLOWY iNDICA-
TORS
Indicate fuel consumption
rate and total fuel used by
each engine.

PILOTS' CENTER PANEL

)

POWER PLANT
CONTROLS AND
INDICATORS

GLARE SHIELD
ABOVE CAPTAIN'S
AND FIRST OF-
FICER’'S PANELS

QyTHRUST REVERSER OPEFATING

LIGHT (Amber)

ILLUMINATED — Indicates
respective reverser defiector
door is uniocked.

EXHAUST GAS TEMPERATURE
INDICATORS (EGT)

Indicators are independ :ntly

powered. .
Green Band - Normal Oper-
ating range
Yellow Band — Approaching
Overtempera-
: ture
Red Radial — Max Takeoff/
In-Flight tem-
' perature

FLIGHT ENGINEER'S
LOWER PANEL

[ FUEL FLOW RESET SWITCH

Returns the fuel used digital
readout to zero. ®

ENGINE INDICATORS
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POWER PLANT
CONTROLS AND
INDICATORS

ENGINE OIL QUANTITY INDl-——___ |
CATORS . .

Indicate quantity of usabla

oil in the oil tank.

OIL PRESSURE INCICATORS -
UPPER RED RADIAL — T
Max operating pressure.

{ GREEN BAND — Normal
operating pressure.

YELLOW BAND — Min
pressure required for
_flight at reduced thrust.

LOWER RED RADIAL —
Below operating pressure.

FLIGHT ENGINEER'S
LOWER PANEL

ENGINE VIBRATION PICKUP

SWITCH .

INLET — Senses vibration at
inlet section of ali engines
simultaneously.

TURBINE — Senses vibration
at turbine section of all
engines simultanecusly.

ENGINE VIBRATION TEST- D @ 0 |
SWITCH DT MR [
Tests system for proper cp- i i Rl iy
eration.

LOW OIL PRESSURE AND FIL-
TER BYPASS WARNING
LIGHTS

Low OQil Pressure Warning
light ON (Amber)

PILOTS" CENTER
PANEL

SN LT
1) (For

Indicates engine oil pressure
below 36 psi.

Qil Filter Bypass Warning
Light ON (Amber)

Filter clogged, unfiltered oil
circulating through engine.

FUEL HEAT SWITCH i

ON — Engine bleed air furn-
ished to fuel heater.

NO. 1 TANK FUEL TEMPERA-— |

TURE INDICATOR

FLIGHT ENGINEER'S
LOWER PANEL

ENGINE OIL TEMPERATURE
INDICATORS

Indicates the temperature of
the oil entering the engine.
{Degrees centigrade).

ENGINE OIL QUANTITY INDI-
CATORS TEST SWITCH

When the switch is pressed,
the oil quantity indicator
needles are driven slowly to-
ward zero. When released,
the indicator needie shouid
return to the original readings.

ENGINE VIBRATION FILTER
SWITCH

HIGH — indicates vibrations
originating in N2 section,
LOW — Indicates vibrations
originating in N1 section.

‘ENGINE VIBRATION INDICA-
TOR AMPLIFIERS

Displays engine vibration, in-
dicating a trend in engine
performance.

b

—
T~ FUEL ICING WARNING LIGHT

{Amber)

ILLUMINATED — Indicates
clogged fuel filter.

FUEL HEAT VALVE IN-TRAN-
SIT LIGHT (Blue)

ILLUMINATED — During
valve transit.

OIL/ENGINE VIBRATION INDICATORS/FUEL HEAT

£
i

S
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¥ ' ELETRALS 575257 POWER PLANT

OPERATIONS MANUAL CONTROLS AND
' . INDICATCRS
CONTINUOUS IGNITION SWITCH ENGINE NO. 2 DUCT ACCESS
. CONTINUOUS - IGNITION DOOR LIGHT (Amider)
ON — Energizes the low energy o ow y )
ignition system when the en- T w1 ILLUMINATED — Indicates
ine start lever is 10° or oot the engine No. 2 duct ac-
g‘ E rt ENGINE START G
more out of the CUTOFF ! 2 3 cess door is not locked.
detent and the engine start Sl g, (e
switch is OFF (guarded). Sl T l o | T ENGINE START SWITCH
) _ T i GROUND (Momentary con-
tact, switch must be held) —

Start valve opens, high en-
ergy ignition system ener-
gized wien ihe start iever
is approximately 10° out
of the CUTOFF detent.
Engaged engine starter.

FLIGHT — High energv igni-
tion system energizerl with
the start levers 10° ar more
out of the CUTOFF de-
tent. Does NOT engage
engine starter.

OVERHEAD PANEL

REVERSE THRUST LEVER

Selects power for reverse
thrust. Cannot be actuated
unless forward thrust levers
are in the idle position. In-
terlock prevents application
of reverse thrust until doors
are in reverse position.

ENGINE START LEVERS

IDLE — Fuel on; with engine
start switch in GROUND
or FLIGHT position 20-
joule ignition system is en-
ergized. With 'continuous
ignition switch in ON po-
sition and engine start
switch OFF — 4-joule ig-
nition system is energized.

CUTOFF — Fuel shutoff;
both ignition systems .are
de-energized.

FORWARD THRUS™" LEVER

Selects power. Cannot be
advanced unless engine re-
versers are in the forward
thrust configuration.

CONTROL STAND

ENGINE START SWITCHES LIGHTS AND LEVERS -
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POWER PLANT
SYSTEM DESCRIPTION

GENERAL ' .

The Pratt & Whittney JT8D turbo-fan
engines have two rotors in series,
called N1 & N2. The two rotors, each
consisting of a comprassor and turbine
are mechanically independent but re-
lated by airflow. The first two
stages of N1, czlled fan stages, are
considerably larger in diameter than
the remaining stages. Engine airflow
is in two separate streams, called
primary and fan flow. The inner pri-
mary stream travels tarough the engine
while the fan flow travels through the
full length fan duct oproviding addi-
tional thrust.

FUEL SYSTEM

The fuel control unit meters fuel to

" the burner section. The fuel flow is

governed by the thrust lever position,
and is modified by the computing sys-
tem which senses and combines engine
pressures, temperatures and rmm o
control the output of the metering
system. -

BLOELIYTS 55257
OPERATIONS MANUAL

FUEL HEAT

When fuel temperature is below 0°C,
ice crystals may form and collect on
the surface of the filter element
causing a pressure drop across the

-filter. Upon reaching a predeter—

mined pressure differential across
the filter the differential pressure
switch activates a fuel icing warning

light. A Tuel neater is located be=

tween the first and second stages of
the engine driven fuel pump. When

the fuel heat is used, hot bleed =zir
passes through the heater thus warm=

- ing the fuel. The resulting warm

fuel will melt any ice formation
within the filter causing the fuel
icing 1isght to go cut as the pressure
drop across the filter is decreased.

In the event the filter becomes
clogged with a solld contaminant,
the fuel icing light will illuminate
and stay on.
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POWER PLANT .
SYSTEM DESCRIPTION

OIL SYSTEM .

1 The o1l system lubricates and cools
the engine bearings and accessory
drives. The ¢0il puxp delivers oil
from the tznk through the oil filter
and the fuel-cocoled 0il cdoler to the
engine bearings, Fuel flow and fuel
tank temperature variations will af-
fect 0il temperature. 01l is then
scavenged Trom the engine bearings
and accessory drives and pumped back
to the tank.

OIL FILTER

If the engine oil filter becomes clog- -

ged, a bypass allows unfiltered oil to
flow through the engine. An impending

EFETEISN T 55287
OPERATIONS MANUAL

b ]
- -
filter bypass condition will illumirate
the filter bypass light cn the pilots'
center panel.

IOW OIL PRESSURE WAFNING LIGHT

Light illuminates at 35 %1 PSI when
pressure is decreasing and extin-
guishes at 36.5 #1.5 PSI when pres-
sure is increasing.

OIL TANK

The engine oll tank capacity is ap-
proximately 5.2 gzllons of which ap-
proximately 4 gallons are usable,
The remaining space accommodates any
feeming and expansion.
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. | TR POWER PLANT
OPERATIONS MANUAL SYSTEM DESCRIPTION-

k ) . E " e ™ -, - r.;
TO BEARINGS ::

! T T 4* E

’-ULLUU S u'v-ﬂ' [ )

B TSR P LAY

CETTIT.

TadsY

L

Ma FUEL-COOLED
by OIL COOLER

5 b

(9]

.

[ ]
'
® @ o ||

- ; L

Wow oL || tow oiL 1| Low O

pagssurt || pmEssue || eeessuRe l

QL FILTER || on PLTER || OiL fuTiR “

TTPASS wreass | aveass | i
£\ OIL TEMP
£

p— — T OIL :E"

A A SRR FUEL E

b

CONDITION:

e' ’ NORMAL ENGINE OPERATION 3

OIL SYSTEM 62



POWER PLANT
SYSTEM DESCRIPTION

ENGINE START SYSTEM .

Engine starting requires electrical
and pneumatic power. These may be
supplied by the AFU, external power,
or from and operating engine.

Air to the pneumatic engine starter is
regulated by a solenoid-orerated valve.
When the engine start switch 1s posi=
tioned to Ground, the start valve opens
and the starter rotates the engine.
Should the start switch fail to oper-=
ate the valve, z mameal override on the
engine may be used to open the valve,.

As the engine, driven by the starter,
accelerates, the stsrt lever is advan~
ced out of the Cutoff position, me-
tered fuel flow commences and ignition

BLGEIREE 575957 ; : 4
OPERATIONS MANUAL

is initiated. The engine then starts
and continues to zaccelerzite. At 35=
Lo% N2, a starter cutout switch acti-
vates, interrupting ignition and power
to the starter valve, The start valve
closes. The engine continues to ac-
celerate to idle and the start is com~

pleted.

Positicning the start lever to CUIOFT
will override the open position of the
engine fuel shutoff switch and close
the respective engine fuel shutof?f
valve., Provided the engine fire switch
1s in the normal position and engine
fuel shutoff switch is positioned to
OPEN, positioning start lever to IDLE
will open the valve.

MOTE: With the installstion of fast -

response EGT probes on the
JI8D-15 engine, a rapid rise
of EGT is normal.
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LTSI SP5257 | POWER PLANT

' OPERATIONS MANUAL SYSTEM DESCRIPTION
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POWER PLANT
SYSTEM DESCRIPTION

. REVERSE_THRUST SYSTEM

The thrust reversers are attached at
the turbine outlet case of each en=
gine. The clamshell-door type thrust
rever3ers-block the =ngine exhaust
and fan air cases and deflect the
gases forward througn openings made
by the rerositioned deflector dcors.
The center ehgine gases are deflected
out of the sides of the aft fuselage,
while strut mounted engine gases are
deflected above and below the engine.

The reversers are controlled by re-
verse thrust levers and operated by

BBLETSEE 75577
OPERATIONS MANUAL

bl

engine bleed air. When not in use,
the reversers are held in the locked
position by bleed air and a mechanical
lock., Aft movement of the lever in-
creases reverse thrust. The reverser
levers are locked down (forward
thrust) whenever the forward thrust
levers are out of the (idle) position.

"Feel" 1s built into the reverse sys-
tem by spring loads which inecreazse as
additicnal reverse thrust is applied.

Vo
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PRESSURE ALTIMETERS

Dial-Pointer Arrangements

Some of the many types of dial and pointer arrangements uscd for pres-
surc altimeters arc shown in the following illustrations.

Three-pointer: The long pointer
makes one turn per thousand feet.
The short pointer makes one turn
per ten thousand feet. The triangular
mark makes one turn per hundred
thousand feet. The altimeter setting
scale is not quite uniformly spaced.
This is the simplest and least ex-
pensive display.

Drum pointer: The pointer makes
one turn per thousand feet. The
drum reads in thousands of feet. It
moves smoothly. The altimeter set-
ting number (inches of Hg and
millibars) is on digital counters. This
display is easier to read than the
three-pointer design.

Counter-pointer: The pointer
makes one turn per thousand feet.
The counter reads in hundreds of
feet. The altimeter setting (inches of
Hg and millibars) is on digital
counters. This displav is.also used
for servo-driven altimcters where
the inherent drawbacks of counter
friction and inertia are of less con-
cem.
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Radio Station

SFE D st

Magnetic Heading
045"
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Relative
Bearing

N

Magnetic

Bearing N\
135° \§

MH - RB = MB

The Bearng Formuia
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TRACKING MODE:

COMPUTER DESENSITIZES
WIND DRIFT CORRECTION BEGINS.
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SYSTEM TYPE SYSTEM DESCRPTION ASSOCIATED PROSRAM(S]
Two-Poim System - elsctroni- Two-point suspension yielding roil and pitch ME-1 Basic Jet Instrument
cally controlled motion. Acceleration cues provided by dis- Trainer, F-4 Weapon Sys=
placement with washout and remurn w level tem Trainers
d through slow, imp phdy
movement, Rough iir buifet introcuced
throogh separate servo aystem.
Cradle System Electric - d Provid d pter piteh/roll Link Helicopter Trainer
. powered, mechanically about rotor axis - simulates havering man-

Three-Point System

Five-Degree=of= —.

Freeaom System \- .
'\m =

coupled

Hydraulie - slectrom=
cally computer) con-
trolled

Hydranlic - #lectroni-
cally [computer) con-
., trolled

suver. Consists of two semi-circular cra-
dles mounted at right angles. Control sig-
nals provided through compucer linkage.
Three-point suspension using four-way hy-
draulic servo valvefor eachal the three ac-
tuators. Position and rate [eedback em-
ployed for absolute damping action.
Provides:

Vertical translation

;.
#
-3
g
3
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Three vertical cylinders impart pitch, roll
and vertical trapalation to the cockpit plat-
form, upon which is mounted the additional
cylinders and T ya for yaw
and lateral motion. In this system. all cyl-
inders are capable of full displacement in
sither direction. The actuator arrangement
provides for completely independent trans-
___l_lxlu‘ry motions without coincident angular
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8-58, C-130, 707, 127, DC-8
and DC-9 Flight Slmulators

F-111 Mission Simulators

T4T Transport Adrcraft
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