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0. 1

SCOPE,

“This manusl contains the necessary information for
e nd oFicions opeaion of she i Thase o
sircions provide you with @ gnerl knowiedge of
the aircrafs,
emergney e ing procdares. You o
e, and therelore. basic fight principles sce
.und(d Tnseructions in his mamal are for a crew
inexperienced i che operation of this aircrafc. This
manual provides the best postibls operating nstrac.
s under s crcumsatces, Muligle emergencen
srestor rin,ic. may e modifcio

PERMISSIBLE OPERATIONS.

The Hight Manal ke o “posive ppronc” and
noemally sktes bl whet y0u can do. Upeseal operar
sions or confguraions v probibied unln)s x;«mm-
Iy covered herein, Cle

ey estonible opermion s spesteaty permieed
i this manual is attempred.

HOW TO BE ASSURED OF HAVING
LATEST DATA,

Refer 1o the Tlight Manual snd Supplement Status
page (fyleal) published wich cach Safery and Opers-
u-»ml Supplmes o » o

odic
e curens " i Momatt Chackise i Sopmie

ARRANGEMENT.
e, mamua s diided oo seven (il independent
seeions o simpify ceing it weight throvgh o

using it a5 3 reference mans

1nmA

Would you believe.
1 did it just like the book
says? Well-—-almost like
the book? Well---would
ve that | didn't
2

Performance data pormally included in Ap:
pendix L is contained in T.0. 1E-111(BA-1-1

SAFETY SUPPLEMENTS.

Iaformasion fovalving ey will b proapry for

roded 0 you by Safery Supplmeat, Supplemnts
Am.mg o 5 it il ot b s
by T o covrig s e 4o
e i 10 dape b i T e e o e
Fight Manusland the e lock of s
mm. should be cl

iy have on existing Supplements, You must remain
Consandly aware of e suss of all Supplements. o

plements musc be complied with, hut there

o poin in rericing your opecaion by compiyiog

ik replaced o rescinded Supplement.

OPERATIONAL SUPPLEMENTS,

Informason nvolving changes o perting proceures

perstions Suppiements
15 Operacional Supplements
s che same s for Salty Suppleeats:

CHECKLISTS.

‘The Flight Manual congains only amplified procedures.
Abbrevined Checklny sre e 5 sepurc, doc
ois; see the back of the o

£, When
e th Checkion e i he sppheb haoge

on the affected Checklis page. As soon as possible, 3
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ew Checklist page incorporating the Supplement wi
b issacd. This will keep handwriceen entrics of Safecy
Supplement information in your Checklist <o 2 mini.

HOW TO GET PERSONAL COPIES,

b crow menber s cided o o
Supplemens Opcmumuv
e quanicis

:
2

i et

publicscions. Make sure a system 35 s
Fase o deliver these publicaions 1o the Aight
immediately upon receipt.

FLIGHT MANUAL BINDERS.

ooscleat binders and sectionatized tabs are available
ined

o it your munech s e et g
loalpurchaseproedures o ae e i e Fdra
TFSC Group 75, Ofie Suppiics, Pare

with your mm.(y bersonnel for asistaace in
Procuriag v

WARNINGS, CAUTIONS, AND NOTES.

“The following definitions apply to "Warnings", "Cau-
tions”, and “Notes” found theoughout the manual.

o proceduen i, .
person] o o ot e
T or ety oowed

{ Gamon §
Operating procedures, techniques, xc, which
1 resule in damage < cquipment if not
carefully followed.

Operai

29

Note
A operaing procedure, cechnique, e
which is considered esential o emphs

YOUR RESPONSIBILITY — TO LET

US KNOW.

Every effors s made 0 kesp che Pl Mamual curren.
Review conferer person

i o chis segar, i s sentil ha you

ar. Cormmert, soeecions, s questons reguntig
sl anyphe o he Fliht Moot program -
are welcomed. 1 forwarded on Form
817 chrough your ro.......m um.nqm,m o
Sacrameato Air Logis

NeCillan AFD s 652

Aun: MMSR]

SYSTEM LIMITS AND TOLERANCES.

ehe imits and s presented in

the n.w.. Mnmul are not ,mm., el 1 thoe

pres cem mainceoance manuals. The

Bt et i e Figh Vo et i

as operating guides by aircrews,

AIRCRAFT DESIGNATION CODES.

Major diflerences booween st coverd i s mav
desigaased by mumber symbols which appear

ot o o Mendons: Syt deigondons o

individual aiecraft and groups of airceafe are s follows:

68267
¥ “through” or “and on’.
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GLOSSARY
Jre—
Auitude Dicector Tndicator EV
Ausiliary Flight Reforence System  FDC
Airborne Inrumen Low Approwh  FLSC
‘eaffic Conteol Radus Beacon  FSK
Symm/(rnslr)/Mszm!/ FIC
FXPT
Air Feeetall cic
ir Retard M
Altirude Calibration GNe
id

Aldewce Hol

Altimerer

Riccralt Monicor and Control

‘Amplicude Modulation Equivalent
pecd Mach Tndicator

Automaric Terain Following

Auitude

Alinude Vericl Vloiy Tndcuor
Adverse Yaw Compensation

Bescon
Bearing Distance Hesding Indicacor
Bomb Nav Distance Time Indicator

Concal Al Daa Compue
Counter Counter Messures
Computer Conrral Unit

isplay Set
Code Frabling Switch
Cireular
Circuit
Command

Souncermessures Dispenser Set

Constan Track Re

Digital Computer Complex
Destinasion

necgency Boom Lacching
Frevaor Besion Tndicies

Engin Prose Rasio

Fager Vis

Fiighe Direetor Compu

Flexible Lineae w,\«u I‘hwgr)
que 2

Gyrocompass
Grouad Mappin
General Navigation Compucer

Homing
Horizoncal Sitation Indicator

lodicator Control U

Tosrument Sysem Couplec

Launch
Eower Side Dand

Manval Frequency Concrol
Milliradian

Modulator Receiver Teansmitcer
Maximum Safe Mach Assembly

Navigation isplay Unit
Tactical Inctromen
o S S e Reuching

pial Dislay S
Omai Warning Open

O, Monitor, Safe

Omai Warning Threat

Operational Tese Tawnch

Fich Conto Sk Sering
Present
vl

o Posion Indicator

R Stick Seeering
Radar Homing and Wacning Sysiem
Safe, Arm and ¥

SRAM Alcernste Lavach
Sieustion Disply
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sh
Stability
Sensciviey

Transier Aligamens Proceduze

Trackbreaker
Theeat Dispiay Unic
Traiting Fdge Down

Teersin Following Radar
Time-t0.Go

Turbine lolec Temperature
Tanker Rendezvous

Toul Temperature Indicator

Upper Sideband

Weapans Delivery Computer

DEFINITIONS.

ASYMMETRICAL LOADING
Weapon/cank foad on any pylon is not identical o the
corresponding pylon oo opposic wing

Sy

RIC MANEUVER
A pullousor push-over maneuver oc steady bnk

ASYMMETRIC MANEUVER
A rolling pullout

MINIMUM ENROUTE ALTITUDE (MEA)
The acronym MEA, as used in this fight manual,refers
o the applicable Emergency Minimom Safe Alicode
(EMSA), Safe Clearance Aldiude (SCA), or TFR ald-
tude for a given low level g segment.
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AIRCRAFT RETROFIT TECHNICAL ORDER INFORMATION

Ths lis incudesthe appliable TCTO umbers thar  complee lsing of TCTO' which e applicble 1o

hase becn issued up o the date of this publicaion.  thisaicra. H\runghunuhwmnn\v sl the e Pior
Thoe e, afer o due will spper I the wext 10 T0, " and "Afe .0 o sireske price
o esson Tha s oo TCPO o 1o madiinton and mcruts e mdihenion
ing. Refer <0 the Basic Index (0. 0-11-4) for the  tively.
No. Sbors Tile System/Equipment Afiected
1F111.946 Weapons Bay Overheat Detection Wheel Well Overheat Decec-
ion System, Section I
IR11948 fy WonpoosBay Door Ground Sae- Armameat System, Section T
b A i
1E11L962 Repair of Wing Substruccure Lowd Factor Limits, Section V.
IF1111066 Moify Bay Door Hinge Fairing Support Airspeed Limitasions, Section,
£
[LETIRIEN Add Bleed Duct Failure Tndicating Sagines, A Conioing
System i ms,

wion Limp
Sy secion

IE1LR Finger Tank Isolacion Fuel System, Section T
IEIL80 Flight Program Change (NCU Tape) Bombing Naiguion
(PIN-1S) Symem, Seion
Caution Lamp

iy, St 11

TEABASS Modify Yaw and Roll Flighe Control Autopilot Syscem, Section 1
cmm.m. Feelund Trim Assy, and Con-

IEINBIAG Modify Stores Conteol Panel 1o Prevent Bcial Poves
Inadvertent Release of Stores/Weapons m, Section

apply Sy

TCTO Fiyleaf 1/1CTO Flyleot 2






0. IFITIEAT Section |
Doscription & Operation

DESCRIPTION & OPERATION

TABLE OF CONTENTS. THE AIRCRAFT,

The PB-1IA i 2 cwo-place (sideby-side) long-range.

The et -
O Semnly Sy -

Preumacic o m.,puy Sysems -
Landing G
T Boper
e g Sy
ity i
Acrodyoamic Decsiertion Equipment
Wing Flaps and Sla
Wing Sweep Sysrem.
Flight Control Syseem
Autopilot System
Central Air Dats Compurer Sysiem
Masimum Safe Mach Assembly
vy Hlighs Roforace Sy
Pitosst

r,c: “,,,,‘k,mr‘ Sy — Soed vben i geut sl 0 exandthevdesg oot
it wanand e o o o

sending/ewening/ocking ynem, wich sy sy

lnstrument Landing System - corporates both inflight and single point ground re-
L — B fochng eopailies See figure 11 sicris fenert
by v s foslng cos
Armament Systen -

o Tt B—r1
R Alimees Sy AIRCRAFT DIMENSIONS.
T Tl e 1
Opicnl Dispay 3 IS Tengs ol o s b 7 s
Faperion Adds S 65 ke
Niuneons XI%  Wing span i swepo) — 3 fex



Section | 0. EATIBIA
Description & Operation

General Arrangement Diagram

Figure 1-1. (sheet 1)
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Description & Operation

Envance Laddr and Sep.
Wing Posin Light

Forword Fus Tonks

ISP

Rootng Glov,

Pivoting Pylons.
Primary Hydroulc Sysem Reservolr.
s,

Wing Ful Tk,

Spors.

Wing Flop.

11, Wing Formation Ughts Upr & ).
12. Horsonal Staiizer.

13 Speed Bumes.

14, Engines.

15, AN Fue Tk

[T —
17, A Rfunting Receplde.

18, AnnCollsion Lghts (Upper & Lower,

15, Tal Poston Ligh

2. tudder,

20, Ven Tonk,

2. ol Dump Ot

23, Aresig Hook.

24 ol Bumpr.

25, Funsogs Formtion ghts 4,

26, Swoke 2.

27, Forword Londing Gaor DosrSpsed B
28, Ak Comdoning Sy Coaling i nche.
2. Bloein Doors,

@ ik

S1. Fuel Sysem Pracheck Slectr Pone,

32 Sicle Poin Rfusing Adapler Receptod.

30 Al Elocroni Eavipment Boy.

£

Formord Eecronic Eqipment Bo.

36, i Sate Probe

Figure 1.1, (Sheet 2)



Section 1| 0. 1IN EAT
Doxcription & Operation

Crew Station General Arrangement
(Typical)
i

I Lot Stoton rven Conl et oo i 1.46) 21 AVALQ.SS ECM Conva Pnel
2 A Conttoning Cona Panel S iy 1401 +32. ECM Destruct Contiol P

5 Aepiot Boman ponel (on g 1281 33, 57 Canot Pare See i 15

3 Thvenle Panal 506 P 151 *124. Goded Switch Set Conroller Panel.

5. Loft Sidowal (See Fig.1-25) 25 Fuel Control Pane (Se¢ Fig. 1.9

5. Landing Gear Control Panel (See Fig 1-16). 26 TFR Contral Pan (Sae Fig. 1

7. Inernal Cancpy Latch H. 7. UHF Radio Control anel (Ses Fig. 1-51).
B Left Main Insrument Panel (See Fig. 1-6). 28 TACAN Contrl Panl (See Fig. 1:56)

5 ) 29 HE Racio Conrol Panel (See Fig 1-52)

10 30, 1LS Conirol Pane (See Fig. 1-57).

1 31, Ejection Handies (2

12 14, =2 Aniileing Control Panel
I (see Fig. 1-43)

14 Righ Mai ntrmert panl (See i, 1:30) 33 Compass Conl Panel (See Fig. 128)

s 142 34 Electrical Contol Panel (See Fig 1-11),

i 35 Antenna Seiect Panel (Seo Fig.1-59).

W7 35 Ausiiary Gags Panel (Seo Fig 1-15)

I 37, Miscellaneous Swich Panel (Ses Fg. 1-73).
is

*20. CMDS Contrl Pane seeTO R

oA
+ Sae Applicabie Weapons Delivery Manusl  scmme

Figure 1.2. (sheet 1)
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38 Mision Data Box 2)
39 Aalof Contaier 2.

5

*®
1 iind e 0 arg i s Sove
o)

2 e oS
B ArDiter
3 Soar B Sowace. “

e Resse e

asas

oweas a
I LihingFse e ) Son i 138
357 Ui Cont Pt 5o P i
o connr S o oot Lover

50. Ut

B
&
s
5.
55
3
S5 RSt Oovg Comet Pt S0 Fi. 148

Wing span (wings extended) — 70 feet
Height (t0 top of vertical wil) — 17 fect, 5 inches.

AIRCRAFT WEIGHT.

e operacing weight is in the 9,000 pound

e e O T
FLIGHT CREW.
The flight crew consists of a pilot and navigator seated

the lefc crew
ed 0

nd operates
e ssociard with

the controls at that station.

ENGINES.

The izers s powered by cwo intechangeable Prac
and Whitoey TF-30, siteenstage axial flow turbo-fan

Description & Operation

jure 1-2. (sheet 2)

i sqippedwithsiurnes e s 13-The
ndar rus xiog of

su v, sandard doy insalled oo
he 2,000 pound class in mil
o and n the 55000yt e in sferburner
Brovitons ace made for sacing the ngines wid
ulerm.l pomsimaic grouad icte vt Ale e Il
e copule of beiog smmiad iont o

mdol:m\md support equipmen by means of a pyro-
acidge: Wich i engie ujmumlg‘ e
ulher ensine o bs s by o bl

he mg.,w o s b o S
‘A svromaccaly controlled. movable spike i

e in- e Tl duct 2> ontrol chow 10

ot The ahgho sl Mol el wi e

Hloacing blow-in doors which allow addicional air o

ach cd ch

e bie siin scion sed the

compressor stages provide inital pressurization of the
5
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Section |
Description & Operation

The Engine

fon 2 Sogen Low P
s ¢ s | Gt
1 Gompranr 7 g

Fon ong oo Tubine 3 Sagas.
.Mu.n., S

2

b

& MG Totins gl S,
7

v

5 g Horln Doors

0

B

i flovig o dhecnine and o e f e The i scion). Camprenor bl s e nsll on
fan duc s full Annular duce which direcs flow afe  the b che comprevor during
@ oin e cngin o comin from dhe curbine i o i e
charge. The fan ai develops a signifcan porcion of vaves are cone
ol cagine hrust Engine air  comprewed by 9 trolled 0 swomatically open at mach 173 (+010)
stages of the low presure compresior (ND of which  and sbove
“hree seages ae o fonyand 7 e
oo wcton, bl ot <oninuciny | NGINE FUEL CONTROL SYSTER.
chambers. The rbine ecionof the cngine <ons o i cogine fol comrol sy (fgare 1-4) avcomaci
a single-stage turbine o drive the high pres com- % oo . o

e

s used for cockpit and equipment bay ai conditioning
aulic system reservoir pres.
zation, hydraulic oil cool.

coyers, gencrator, oling, e second

ied in cmoval Ak sage delivers flly presroed o th o
r eagiae inlet 0 unts which provides mesered foel flow through the
b Tong wad Dok Syoc, ol changer 1o she fucl pressriing and
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dump valve. This dual-function valve directs the fucl
hrough the primacy and secondary fuel manifolds 1o
el norles which spray the fuel iato the cight engine
combusiion chambers. When the fuel pressure drops
doring engine shut

dump velve automatically opens and drains the pri
mary fuct manifold.

Fuel Control Uni

The engine fuel control unit consiss of s fucl meter.

ber prssoe, high presu rotor N2 spee,
inle e, compresor il emperanre and fighe
mach mamber which & provided. from e CADC:

Note.
Maliunctions of the CADC are normally
demd By she CADC cion amp. 1

1o cesult

tlon in engine thrust, This m
sl el n ap abormally i s o
cation on the AML

“The metering system selects the race of fuel flow to be
pplied 10 the eagiae in response <o the throrte set-

5. However, metering

fuel conteol computing system which

various engine operating parameters,

fue coneol hrough » Fle provided wih 8 speing-

Loaded hypass. Fuel mecering is sccomplished by main.

by chereby
estting the desied presure by reraeniog evces Fet
@ the pump e

ENGINE AFTERBURNERS.

The sftesbuence (AB) augments engine thrusc by in-

ol
light-ofl flow, and activices the variable nozzle system.

This system senses a pressure change and controls the
exic area of the afterburner exhaust nozzle. Six blow-in
red near the afe end of the afierburner
s doorsopenany i ousid i presure i gra
e han prese e he dcs, slowiog ouside i
nd s incrensing the ol e s
Th tealing edge of fo abesbarnes comists of
oxing encs i edun dea o b s end of she
engine by directing the exhaust gases into the slip:
Sream with mininmum tebulence,

Attorburnor Fuel Systom.

The afterburocr fuel syscem (Bigure 1-4) consiss o
an exhaust nozzle pump,

from the tanks flows through the
ot th afedburne ful punp, The exhst
ie pump is siplied e from e oo sage of
ot ngone main 48 puimp. T exbeuts nousle parp
upplcs el he ‘Sfterbusnc foclconrrl undl 4 prc.
deceemi fow cat is exceeded. At ths flow
the ahvdaras focl pomp inkec s apenad and beging
0 supply fuel o the afterburner fuel conizol unit. Fucl
rom th afehrner pump s <hough + fuclol
entering the afterburner fuel control uni.
i i s ompe nd g e o
section. Fuel ings, v
N ometd g n e amocnes oo
o Shamber. Five Soncs of tcscaing b s
lected through the afcerburner fuel control unit, which
5 in the various z0nes
Function of theotrle secting.
for iterhusner o

3 percent rpm, the af

e shadlc gheoft o o et st e
of occirs, o e by the exhaust noesle comro.

Aerburner Ignition.

b funcion of th afsburnc igion

provide a means of i vl e .4.&.\.","», o

iniae sferburnee upm.m With the adva

of th hroul o 4B h terburne aniver vaive
Felcues an ol st of foc which s infeced

s of the fourt sge usine: e 1 fuel
fow begins At 1 flow MKM). ,.mx ater

buraes gaition is provided by & bor

a signal
enes op-
enion 15 aoe chieve the thotte muse b rearded

4 combuscion provides

of the ausiliary squire. If afcerbus

L or below and readvanced into AB o repeat

the shone sese of eveos reuird for atecbutaes
ignitio

"
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Description & Operation

Engine Fuel Control System

e

FRENsmiore

12 cowausmion |
2

i

FRMPERRTRL et
coupnesson oiscuaRce, |
— |
e i
NacH PIITEES 7 EEreemm— |

GORBRART
compRessor L

s

m“"“"““'ﬂ"f~mziza.@ HRESERER

Figure 1-4. (Sheet 1)
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Figure 1-4. (Sheet 2)




Section 1

n & Operation
ENGINE INLET SPIKes,

Engin il air ooy s ol chrughout he
ntire sirceat s moble spike lo-
ma s o e i o b 18 e
et circle, coniesbdbaped, varisble diarmees bod
¥ independenty movible forward o v The ),,.m
e loited ncach i ke o0 of
i Tomer o o e ol howmy i
Pmmm..md bape of thespike ae changed s o
elly the inlee geometry ad to control th
et shock wave. Locat ai b
vasiation in inles
number are measaced by sensors in the spike control
unic. Signals from the control unit operste
scusors powered by dh il bydrsic
posicion the spike fore and afc aod

eshot
wic vertide e 1 providad o posiion 404 lodk
She spive full forward a0 fuly comncied

Note

preamatic override hs been used,
she bydrwlic s valves i he sk com
7ol system must be repositioned on the
ground, with e vl hydrautc sy
depressurize

o lcon i sy prevns ks frmon
ors, Refc o “Anilcng d Defog
i st

ENGINE INLET BLOW-IN DOORS.
The eagine jnless aze equipped with blow-in doors
o diional s 0 1 engine dring ground
operation and low specd fight. The doors are free
nd opersie

pine demand. As specd is increased
and remia i when ram el neas il s
re 0 sbove outside sir pressar

VORTEX DESTROYERS.

The vortex destrogers serve o prevens the formation of
vortexes below: the inler, therehy preventing foreign

1.0, IINEAT

abjects from heing ¢ in a vortex and sucked
i she engoe. When e e of e aoit
on the lan et h, locred
ot g e i ety s i ot
prevenion it srecn.

ety switch

ENGINE VARIABLE EXHAUST NOZZLES.

The variable norale system incrementally opens and
close ch cngne xhaus osle for afrburnee -
hy

echanical computiog
o maincain a desired turbine pressue ratio during
T

i bosione folly open for i
biowout occurs, the blowi-
actuaced, sad the nozle closes. In

4 howev
nenaietuniog estion

ENGINE IGNITION. SYSTEM,

e egine iaiionsysen provides combusion dor:
ine e saring cycle and engine gncion in th cen

& e, Sach ngine s o dal i lgaition
e Lk
Shoms na gaiion sleoe, s an o

"The alcznacor i sngine drven and is cupable
of providing s cnrgy o o .
ignition system for ground sarting or for windmill

e flameout by sensing the tacc

on the last engine «
i when the shrotle i esded  the OFE postion



0. IEIIEA

ENGINE STARTING SYSTEM.

The lefc ngine can be stated by pyrotechnic cartidge,
boh engines can be scarted by excer
sure, and once either eng

ine s rus waining

engine can be started by preumatic crossbieed from the

engine wih she carcdge, te cxrride i Jgniced
placing he ground start switch to CARTRIDGE ot
lifting the lefe thrortle out of the OFF posiion. When
sariag.the ogins with  posomic s e
nal or crossbleed, placiag the ground start switch
o PN ) o lfing th dheocle oue of the OFE po-

circuit and allows the sarter pressure shutoff val

Throtﬂe Panels (Typi

Section |
Description & Operation
close, shutcing off the pneamatic pressure. Two space
arcidges an be cried in the i Tanding geax
wheel we

ENGINE CONTROLS AND INDICATORS.
Throttles.

A st of theorcles
v members. The

gure 1.5) is provided for both
hrottes

rom 10 <
g o e v poson. Bt

cal)

Flep/Sa Handle Gale

5

Figure 1-5.




socion s

ion & Operation

sets of dhrortes have posicions marked OFF, DL,
ML t2d MAY AR Ouly e s of s

“The ceater throries cunnot be u

08 o Shudown. Whea.the 1f 3t of cheonten 5
lifted 10 move them oue of che OFF posicion,

e sarter

s v s he PNEL

I open the starier

e o s sespecie oo
cumatic prossr. M

) bucon o updsing dhe b ey e, T
bt e of o cludes 3 microphone switch
e ke

Engine Ground Start Switch.

“The eagine ground stare switch (11, igure 1.5), loca
on the center throce e posion s ,mh

e circi 0 che solenoid hoding the engoe
Shovad st switch, and i wil vt

Nate

heel seering is inoperative when the
cngu\t gmund start switch is ous of the OFF
positi

Rir Start Buttons.

ART (6,

Two aie sure pushbucions marked AIR S
o cacn hoxdie panl, pro.

figure 1), one located o
112

@A

i ining igaicion for airsurting
e e When s o s momenurily de
pressed, gnition will he provided 10 both engines for
Approximatly 55 seconds aer th air are povon s
relcased

Ground Ignition Cutoff Switch.
The ground igaition cucoff switch (10, figure 1.27),
Tocated on the ground

IGN aad has two.

ignition system 35 denciva
the NORM position, the ignition circuits ace activated,

Mach Trim Tost Switch.

The mach swim est switch (3, igure 1.27), located on
b

che geound check pancl, has two. posicions mar
NORM and TEST. The switch is spring losded to the
fon. The swit

nunce ground o
fuel control unit

ck of the cagine mach lev

Spike Control Switches.

Two spike control switches (10, figure 1), locuted on

the cener throele pancl, are labeled L SPIKE and R

SPIKE, The switches are lever-lock swirches marked
nd NORM. In N

avamasicaly u;mmllcd o maintain maximum cagine
perfor iher i s posioned 12
EVERRIDE, pocomvic pemre is appi v he

spike actuacor to move the spike t© the full forward
and fully conteacted position

Spike Test Buttons.

“Two spike test buccons (2, figore 127), located on the
round chck posh s peovided 1 chock
of the spikes. The butions ase macked L S
SPIKE. Depressiog aod holding cicher bucon will
cause the respeciive spike to move to the fullaft, fully
expanded posicion. The spike caution lamps will light
while the spikes are in ransic. When the buttons are
released the spikes will move to the full forward, fully
contracted poscion.

Engine Tachometers.

Two engine tachometers (27, figure 16), located on the
lefe maia inscrumen panel, indicace the percen o rpm.
of the high pressure compressor (N2) in each engine.
ok chomeer i di i radousd from 0

in ot of 2 porcs dhe sl 4
,,,.a\..w from 0 w0 10 percent in increments of
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Engine Overspeed Caution Lamp.

Two angio avesped lamps sk acced on he sl
ip panel (fgure hen l\glmd. the

p
are visible, The I
pressor overspeed. In addicion, the Jamps
prio o cngioe st grovided here i sl pov-

on the st and willgo oue prir o resching
e rpm. The & 8 vole de electical
power rom the esatul de bus

Engine Fusl Flow Indicators.
L low indicstors (29, gure 1:),located

g

X digial rendout of fodl fow o the
FhI i displayed on the face of the indicwor

Engine Nozsle Position Indicato

Two cagine nomle position indicators (30, figare 1-6),
Iocated on the lefc main insizument punel, show nozzle

power from the lef¢ main ac bus.

Engine Oil Prossure Indicators.

v enine i prsue indios G2 s 1, -
cated on the lefc main insceumn ndicute en.
e s o ek el T 1o
Casors arc calibrated from 0 o 100 psi in increments of
st The il presrs idicasing sysem oerses o0 26

olts ac which has been reduced by @ teanstormer
Which s an npus of 115 voli ac from the ac esen-
dal bos.

Engine Pressuro Ratio lndicator.

o ngine presrs s (BPR) ndixos O, e
e o panl, indi
engine

volt
T sappled feom the sencil a¢ bus

Engine Turbine Infer Temperature Indicators.

Tovo engine curbine inle emperacure (TIT) indicators
25, fgure 16, loated on the e min insrumenc
pacl, show wbine net emperatre i degress cen

e, The indicaor disl e graduared from 0 ¢ 1400

Secs
Description & Oper

g in s ncemencs, Inaddion, gl
readout of turbine inlet température in o
e ot Poves B MY i
applicd from the 25 volt o m,.,m st bus; thus
.‘,‘mm s normal with bace . A flag micked
F appetes on the tac of th indicaos when powee
ot o tceupd.

Spike Caution Lamps.
ike cusion amp, one for the spiks in

Two ambe
each engine inle, are locaced 0n o famp
panel (gure 1-36). Whea mud e lvmnl ENG

$PIKE snd R ING seix ,
sion lamp lighis when e et . b
oo e 033 0 the repecie spike. s not
o4 Whea 0
6 the spike cmtion 1.mp

and i e ik o
ey ol e Doing
il Tight unél he spike has

cxpanded posiion. The
¢ de electricsl power from the

lamps opesate on 28 v
essential de bus.

Engin il Hot Caution Lamps.

The two engine oil ho caution lamps a
e o o . panl o130 Wen i

G OO and R NG OIL HOT,

ENGINE FIRE DETECTION AND EXTINGUISHING
ssTEm.

Engine fire detsccion is provided by sensiog clements
routed dhroughont nch ngine comparimea. Shosd
s or ovroest R occur, the rise in e

e is e 1
v et o .‘m engine
alves are provided to isolate fuel and hydraulic fluid
foom dhe afcsed engie. Al ch s vlres are

closed, fire extinguishing agent can be discharged i
e afocnd sngioe comparment to put ou the frs
The extinguishing agent n-

and The

extinguihing agent s -vnhble m ‘ne engine only.
of the eagine to the agent is o

eyl il

Fire Pushbutton Warning Lamps.

o ire puborin varnio Imps (1 e 1,
ot L. NG and . ENG: e ot o e el
main inicoment panel, Degresing ciche bucon wil

13
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Description & Operation

Soction 1
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Figure 1.
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close. e engine ful shuol v and wily and
primary byl sy s sabves 1o

1 the exiaguising gt
0 the affecied engine. Depressing

:

i e o xinguiser sg discacge vioe
oweves ic shutoff valves will_cemai
e Tt e e covered by eanible covers

o provide a visual indication whea the butons have

been actuaced.

Gaution must be exercised to prevent foad-
vertently depressiag che wrong pushbucton
aad shutcing down the good engine since
the hydzaulic shutoft valves cano be re-
opencd in-fig!

harge/Fire Detect Test Switch.

e g dishages e deet st s e 1+

6), located on the lefs ms imeat panel, s 2

on lever.lock switch markeq AGENT

DISCH, OF¥, snd FIRE DETECT TEST. The swvicch
o the ition, and is I

after de.

lamp. Holding the switch <o the FIRE DETECT TEST
oo will i both fire warong lamps, the
WHEFL WELL HOT caution lamp s
it mw ot il cavion i o
engine fire derectior well overheat
Getecion. sysem, are opeen

Note

The engine fire extinguishing sgent will be
depleced after one actuation.

Fire Dotection System Ground Test Switches.
(Prior to 1.0 TE-111-1151)
T foe deesion sysem ground e swiches, lo-
ted on the ground check panc), are labeled R ENG.
2 1 ENG. The swiches hiné dhree posiions psked
NTROL OX, NORM, and ELY 0d e
Sping oaded o ihe NORM posiion. The smitches
i bl gk gl e
one circuit can be checked at 4 time,

Section
Description & Operation

Fire Detoction System Short Test Button.
r 10 1.0, T1T1-1151)

The fre dueion s shore s, b, Lowed
an sho ground chck panel, is marked SHORT TEST.
The buton s provided 10 growed check the sy
shore discriminating test <iscuit duriog maiatcnance
o troubleshooting.

Fire otection system ol Slf-Tost Btton.
(After 7.0, TF-111.

he fire detection system module self tesc button
(e 1 ot om e sroun eheck pn s
labeled MODULE SELF TEST. The hotton s wsed to

ing lamps, or cicher of the bieed

Tamps (figore 1-36) fals to light when

charge/lire detee 1 pwisch s pasioned s F

DETECT 1EST.,

ENGINE OPERATION.

Engine Acceleration.

Engine acceleration time is severcly affected
woun of ompresor

the engine and b

ey i 15 seconds o accelr

when aie conditioning si i to

by the

e 5 operation, the engine

requency best.
tion in the airframe and is referred 0 35
(rough combustion). Should this

a0d  che accessory gearbox. Scavenger pumps recurn
the oil to the oil tank. Capacicy i
sl o gllons of which s bl or ol sec
cation and ‘sevicing location, sce figure




Section |
Description & Operation
ENGINE OIL QUANTITY INDICATOR.

e cngine ofl quanisy indictor, o on e e

iy gage ponel (4, e 115, s beled L
for the Tef and. aiins, respeciely, Each i
10 16 in one quart increments,

A poiner for each display provides an indication of
the mumber of quars of wabl il remaiing i cach
oil ank. The indieseor operes on 15 vl ac omer
from the les main a¢

Nete
@ The i il quanciey exivs varinions
duting normal operations. When 2 cold e

Sine s sared: the ol quentiy indication my

s quac (ceem o sl
g powes secings om IDLE t ML

© 1 the il qancy g sy fosicher
engine malfuns hat indicscor will drive
o below 20r0 acd the ol low emution lamp
will be inoperative for that engine.
fow caution Jamp will, however, continue
monitor the oil quantity for the other (.y,,..‘»
o conem tha he ma
quantity indicating system rather th
Ee mm].umv, the oil low caucion

be d y holding the oil/

e ey o e ekl
on the auxiliary gage pancl,

o The it quandy ndivo gives 1
o5 gine

seeps into the accessory genr b
OIL/OXYGEN QUANTITY INDICATOR TEST
SWITCH.

o ol omyyen quaniy ndicor e swich 6,
used

dhree
springloaded 1 the cent
Tolitag the swich 10 the
the T indi

quacs, and Tights the oil Jow cuw
Sryeen System this section for she oxygen iy
indicator cese funcrions of the 5

OIL LOW CAUTION LAMP.

Ao low cauion lamp (Fgare 13 locaed o he
min caucion lamp panel, lights any time the ofl lvel

116
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i eichee the Ief: or sight eagiae oil supply tank drops
o four (§) quars wsable of renaiaing o whea. the
estswitch 5 wed, When the arup 3 Highied th 1o
ters OIL LOW are visible,

FUEL SUPPLY SYSTEM.
The fuel supply system (fgore 1-9) consises of a for.
ol e g k. 0 gt ving
ikt o i aced
o and o The o mam o
Hlows eneie fudt pumpe. of which six el

the ngines and s re s 10 waster ful rom che

wing tanks and weapons bay tunke o the fusclage
alks, Proviions re o
e .

saker sivcaft.
gmum{ i, A e
fue shiroft valves, Graviey Fefuting < b
Secomplished through s caps 1 the wings and
fuselage. For fuel tank copacitics refer o figure

FUEL TANKS.

The fuel tanks consist of intcenal forward and aft
fuslage tanks, lfe and ight inernal wing

cservai tank

3%t anes oo om th evcrna wing anks.
FUEL QUANTITY MEASURING SYSTEM.

e s iy i e b e
nns s % e, e are fout dependat
Enining.Tonehons Toiwars, sl et
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Section |
Description & Operation

Fuel Quantity and Tank Arrangement (Typical)

B |

3892

2530

2408.3 | 10,250

3907 | 2840

28229] 18,349

sarnpgron

203

2806

Taz37 (5284 14788
1.378.7+| 962 [1.380.8

1,052,

524

Figure 1.7.

ey

2. otk externl tonk, chen crred, wil hove
e elowing copaive.

ussste rur Fuu seavicio

Gaons” Polnos oxions Faos
w00 390

“ater 10, FATI 62
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Description & Operation

To PUMPS 7,5, 5, 10, 118 12

10 AvToMATIC
ERATRANTER vauve.

To PuMps 5 8 6

SUEE A

miur s
o
&
o L
oav a2 JO)
feyad = L nore
' W

[ rerurymeansres vauve

@ roosts e © masucron vave
= s surmy S e [ srueosrue recimacs
[EEprr—

& oueuae @ cros
——— ”

surouc aessne eouaron
- rue oo @ IR O
L) ENGINE MANIEOLD © roatvawe
Bk
Sl — EXTERNAL STORES. EE) T
A TS B8 sessue auss vave

Figure 1.8, (sheot 2)



Soction 1
Description & Operation

Fach consists of che following componens: Capaci.
tance sensors Gk uni

fuel wne G rspectiv ok iy epey
A exceprion occurs in the select crcu in the ac o)
The fosl gags 1ot circus subscvuscs & fxed valoe
which Shoutd indicae 20 pounds. A sormal responne
b dhe inlicwons sties hs e indicor cirait s
functioniag norm

FUEL PUMPS.

12 fuel pumps in the system. The six
fuselage fuel puaps aee dual fnles booster pumps, and
the four wing foel pumps ace single inlec cransiee
pumps. Booscer pumps 1 and 3 ace in bay £2, 2 and
A ace in the

cesersoir tank, and 5 and 6 are in bay
AL Transier pumps 7 and 9 are in the lefc wing, §
and 10 are in the right wing and 11 and 12 are in the
e weapons bay ank. Pumps 3, 4. 5 and 6 arc the

1 and 2 ace scandby

by pump |

fuel quantiy indicator indicaes g

wmps ure conteolled by 25 volt d.
encrgined by 115 solt ac power from
the following electrical buses:

AC POWER.
Punps Bus

1,3,6,9,10 and 11 R Main
05,78 12 Esencial
2 only L Main

1.0, I @A

DC POWER.
Pumps Bus

LS and 12 Essncial
12316,9, 10 and 11 Maia

ENGINE FUEL SUPPLY SYSTEM.

The agin s suppy s funcions n e modss
o promide st flow 1 engiows and » comeel wer
dhe Tl disibrion e e < seags ranks, The

OFF. I the AUTO mod the f
idicor somaily main
berween che fuse s

" this section, for descrip
the AUTO mode. Tn the OFF
are supplied widh fuel by graviey
forvand k. n the BOTH] mole
of aperation, the lefc engine s fed fro
ok and s vigh sngine s ed from the
I this mode there s o auomatic fuel distibution
control sad forward and

AUTOMATIC FUEL DISTRIBUTION (PRIMARY).

In the AUTO, mode, ful discbuion becen dhe

selage s s aomaricly minained i
cribe o ssure ‘m.‘h center-of.

< F torard o A (10

gines
vcen the ks

s decreased to spproimaiely $200
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vads, the indicscor will decsct che proper fuel dis

Hiuion . feed the it engin Trom the forard
he aft tank. When

decrerses w0 sp-

ill open an

d

k
s 7500 pounds, he o
Tetomatc ransfes vt o tanses el forw
Fegain the proper fuel disiribution.

The we of AUTO engine feed when the

ing the cener-of gravity limits and Joss of
conteol of he nicrafs

Addtonally, 3 mechunical st valve, Tocated in the

forvaza ank slons e womucc cuner b 19
e th o el drops below 000 pounds.

hraghvion 4 lecror kb is e 10 8 posion

S will o the o ps o operate, fuel wil

be ransterred formard 1o matnrai the 9000

tevel uncl the aft tank is cmpry.

ALTERNATE FUEL DISTRIBUTION MONITORING
SYsTEm,

A sermce s dsvibusion moniring sy
Vides 2 means o indicate an abormal aft fuel distribu-

fanlc is ocated ac a foel Jevel of approximately 12,000

o in the afc !

creases 1o & poine below the 5000 pound 1
dissbuion cauion hmp S e e e ok
00 pound sensor. A 12 second time
Gt s penids o ettt i s
e to el g, When opaaing in AUTO. the
alternare fuel dis ing sy
up o he ol sy, 1 malfuncion sccrs i the
antomatic fuel diseribution co
the actual fuel disteibutio condi-
tions, the alternate monitoring system will light the.
fuel disiribution caution lamp and urn on the aft
cank pumps if they were aot operacing,

Section |
n & Operation

FUEL TRANSFER.

I order o e dhe fel i e exernal ok, iernal
ank s

ed, the
atly sﬂ(mm(d rom the owtbaard,
Cetern tanks, the wiapons bay tanks, end then
ol wing vk, it order

Note

Both excernl 2 puie must be e

efore s tansen wil commnee from the
nexe pair.

When she wenpons by ark runs ey o one-imue

et o asure comple svvenging of be

s wil transfe. Transtet from

he wiapons bey an inceal wing tanks i ocied by

e s Tl rom e el ving ke

s accomplishee selecred tanks with

ool ogine mmmexwr mm air Wm nariog
from the weapor

number of v i
sweep, roll :ngk Joad h:mrs, m\ ape

Gevity, weapon ladiog, wing defction, ex. How
e T T i b wing swekpy oo,
e eard pune sy s ot of fsh td
e the outbeard pump e lamp to light

befos the inbonrd pump e 1 e iy e
afe, the reverse is

FUEL PRESSURIZATION AND VENT SYSTEM.

Fuel e presrition s provided (© preven s

aporition durin fighe. Al anks are

e by T v xepe the cxeral ks

Peessurization is pmvnl(d by cooled_engine com.
e feocrions I s

the anks are pressurized when the landing gear hus-
die is up. Tn dhis mode the system is aucomatically de-

121



Desciption & Operation

prosuied when he euling rospace door s
pened. o he e is dow. The tanks
amully plcing o

 cefucling recepiacle
e of when the Ianding v handie s down
The system mainca e differential of 5 1o
pi by mans of 8 fuel tank vent 00

valve will open air overboard
theough the oudler at the rene of the fusc.
lage. Excepe when transfercing fucl from themn, the
external tanie nced 1o stmospheric pressure
through 2 vent poet at the tailing edge of each pylon,
Fngine compressor bleed sir is used to pressurize the

s for el ranster. The fuel transfer knob

i ar ot b svailable o sicied
by the air source selector,

FUEL DUMP SYSTEM.
The e dump sy proids dhe capsily of

etcisoning fuel at 1 race of 2300 pounds per minute.
el presuiion provides 1 fors s jecion

the forward wak inio the dump mani-

e eeodinuisdgtl ol st o
the afe end of the fusclage, This fln

Eompariment. These wo-vabvs provile. reduntene
shtofl capabiy fo the dunp syt o valessee
y chned cxcape dusing dumping operaion

ive B normally prevenss fuel s o the
coken efuel/dump

i ovsbonn dhngh b ot/
dump owiet T aidivon 0 dumy

e This veve s nosally open
ooy domaias pasln 5 peveess ok

pressurizarion lowiag overboard through. the
P ings when dhe wing (ks are
ump valve C reccives power from dump A

ks o forwand k. This s
ich also receive power from umn.,
ek through

om snd wing k. Weapons bay anks (f
i i e et <o g b

AIR REFUELING SYSTEM,
e i petlog rom b e of i ol

from a Ay i7pe anker it The sy
consiss ..f iy wma rece m g
way door, a signal ampli the wsociated con

rols and indicaors. Fydrauic pressue for apera
122
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ot s rcprce od fn s machniom & suppid
£ e sk bdmlic s Tho mcpaci s

receprac
e
cipped with o Aumpx on
s the rcepracle extends, s i, m‘ the
and mm» arca. During normal efuel

i boom seirs the recer

sed
switch which automtically ym»lde» o signal o un.
Itch the boom from the rece

oo be maovaly i cced

raor. 1f
thods, a brute force pull

plished. An emergency boom I

provided heboom in pl

‘boom will aor latch i cepcle during normal
operacon. The EBL fanction sl provides preumtic
ower ( extend the receptacle in the

cycles (open and close) wich four hookups du
eycle

SINGLEPOINT REFUELING SYSTEM.

e siaglepoin locting
et canks

s ol rete

ingle refucling recepa round scfucing
«p:ml«mu, ok o o he o e e
and refueling manifold ioto the fuel tanks, A
kil fantoperared vale aommtically ciows the
refuel valve, stopping flow © the tank, The single.
oo sluling reepale s e on the i of
the fusclage, forward of the engine it intak

GRAVITY REFUELING.
Gty seucin issccomplished chrough, il caps
o of he wing an Isige There i e il
ot e
lage. There are four Rller caps in the fuselage;
cach for F1, £2, Acl a0d Ak anks. Io addison 10
dhe e cup o sbove the g sl ok i
bay AL & vent cap is pr e Ie sdle
aak. This cap most be emuvml © xnuw i 10 escape
while the tnk is being filled from the sigh side
T lervie he et g k. St iy
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ucin,the b pumps i he fovard ank must

be operated at least two minutes. The external tanks

cun’be. reklled by transiering fel from. mc e

tanks. The weapon bay tanks cannor be servi

ity refusin, For deiled gy hvlog, ier

0 "Strange Field,” Section 1

FUEL SYSTEM CONTROLS AND INDICATORS.

Engine Fesd Selector Knob.

(The engine fed scecor knch (6, g 19, octed
m she Tl comol panel, s five posiions

O, D, AUTO

e Eac el potion i

B ox placs

FWD 1,2, 3 and 4 energized.

e the following
e on sty s odicaed:

AUTO—Bwd & Al fumiag fol iy lnicuor
differencial 8200 (approx); 1, 3,
Wna 2 on standby.

4 & At fuslge fuel quatiy indicor
A,nm.ml spproximtely 7500 o e 1,3,
3 jized, 2 on sung
Fwd & Afe fuselage fuel quanity indicat
diflerntial spprosimarely $500 or gresr;
1,2,3 & 4 cnergised.

AFT —1,5 &G encrgized, 2 on scandby.

BOTH—1,3, 4,5 & 6 eacrgized, 2 on standby.

Wi b knah s placed 1@ EWD bosh engioesare

ard tank. When che knob s pl

CRUT povion e foslage :..u.,u.m.., i
aaor, mv.nm”«\l by che F (forward) and A (af0) point.

o iloacaly e e o
cibation between’ che fuslage ek wihin. pro

wi 2 3

fed from the afe cank. Tlowever, when o

under conditions of high fuel flow, the forward stand-

x in seing the < hih demand on

andby pum; feed the

ot o regrgli]
ooy hen o AT e

Do o e ATT fed when n
eration is saticipated
Condidonsonly ramber > “:m\by ,m...p w.u
be fecding the engines and c

Could resue st MIL powes o sbor

Description & Opereon

Fuel Control Panel

1. Fuel Dump Swi

1 s e e
Relalng S,

e Ry s

H s

B Seiecor Kb,

Figure 1-9.

ien the knob is placed o the BOTH position, the
k[(cngme\l(ﬁd! the forward tank, snd the right
s e from th af k. I ths piionthere
s 1o automatic fuel disribution mn....\. and forward
0 e ok ol diferenil mus b comeoled by
monitoring the fus] iy indictor o
ety wlcing s WD AP, o BT ot

Note

@ The kaob must be in cither the AUTO
BOTH. position (o cnsble the functions of
the aie refucling switch,

® A failuse of the auo transfer valve in the
open position when the engine feed sclector

123



Section 1|
Description & Operation
Fuel Transfer Knob.

ke fuc trnsis Kaob (5 fgare 19), loceted on the

instaled, the sequence of traasfer remaias the sune,
except the missing tank s skipped.

© When al ful s ben ranered, u
sl by cacor and fuel
pump low s oo o e o

present

oukd b usmed 16 OFF. This il
excusive fuel (ansfer pump wear, conserve
clectric power, and tuen off the fucl pump
indicator lamps

The fuel transfer knob muse be in the OFF
position 10 allow refucling the wing snd

pons bay_anks. Common fucl manifold
tines are ucilized for both fuel transfer and

refucling; therefore, if the transier system
is maintaining pressre in the munifold, the
refucli s in these tanks cannot open

o allow refucling,

Fuel Dump Switch.

The fuel dump switch (1, figure 1.9), located on he
DUMP and OFF

the OFF pasition 10 prevent
imdvertent actuation. The functions of this switch
are explained wnder “Facl Dump System,” this section.

Fuel Tank Prossurization Selector Switch.

The fuel cank pressurization selector switch (1, figure
1.9), Tocared on the fuel

hen the landing gear is down

£ is open. When the switch is
placed 10 OFF, the pressurization wizlow <o che tanks
s he cnks are vented. When the

switch s placed to PRESSURIZE and pressuriration

124
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i is availabl, fuel tnk pressurization is mainmincd

with the lunding ear down or the refuel door open.
Pecsuriation of the fus 1anks will ot be proviied
when the aie source selector knob is in OFF or EMER
position.

Air Refueling Switch.

The sir efueling s
fuet conrl

h (5, fgure 19), Jocated on the
anl i ook, switch maked EL
CLOSE, el to*Alr Reueling” hi
To apesacion of i st

Nose Wheel Steering/Air Refucl Buttons.

The nose whee swsring/tir el buions 3 e

e
ch.

SF 8 b ke o e

" thi section.

Wheel Stecring
Position Lights/Stores Refuel Battery
Power Switch.

“The posicion lights/stores refuel bactery porwer switch
(5, figure 1:27). Tocated on the ground check pancl,

conteol panel switch positions. Placing the switch
’NORM de.cnergizes the circuit. The switch is me.
hanically held in che NORM posicion

ground check panel door is closed. T
the POS LIGH
“Lighting System,” this section.

Fuel Quantity Indicator Test Button.

The fuel sy indicuor st bucon (57, fgure
1:6), Tocated on the left main_ instrumenc punel, is
provided to self test the fucl g
button has the additional

alternate foel dist o
the bution is depressed, the fuel quancity indicators
will simulaneously deive to the following indicacions:

L Forvasdand s ik poiners 2000 (40,
2. Select tank poincer 2000 (100
5 Toat ol gt couis 1000 (21250,
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e e disaibuion cauion ip il ghe 10 12
b

0 out o ess thin 15 s al
tor knob seecions except AUTO, In e AUTO posi
tion, the lamp will remain on until the fusclage foel
iy .1a.mu»,m.mm show a it
ehe forward and afe

During .|,\ shore ,.m,.. o o
an 4bao 1 disribucion (while

g

pen o
cantc vt and allow @ smal amouns nl o e
transfereed from the afe o the

1 fucl tank expansion space has been reduced
duc 1o fuel overil or thermal expansion,
tome sl venin my ccu wid the sgiod
feed selector in AUTO,

fu uancy o e reuming from
et indications. Fuel venting must cease
e

Fuel Quantity Indicator Sefector Knob.

ol quniy indicior oo ko (4 fgurs

bowed cxtera ark, o Placing he knob t©
e sk e sewtog he ot of foch
remainiag in da ok o he ol foel quin-
y indic

Note

Pising the ful quaniy ndicor et

knoh 0 an e ot .k

osion wlxu\ i I 0 el el will
sule fow zero indication.

Total/Solect Fuel Quantity Indicator.

{Ihe ol e quaniyindicnor 36, fgure 1O,
the leftmain instrument pas

henionsof ettt s

in st wing or exerat

weapons bay tank, The indica
05 (imes. 1000 pounds) in
has 2 poincer

selector knob.
st ol Tt i 5 3 i Do v Bt

Secrion |
Description & Oporation

quanity indicatiog system tolerance, it is possile to
have 3 small amouat of fuel cemaining in the sing
ks when he select fuel fndicator reads cmpty. The
cor faaps for che wing

‘rovide the most positive indicasion
e complecely cmpry. The wlect

fael qanciy iicnor i, s gl compee-

e

Fuselage Fuel Quantity indicator.

The fuslage ful quanity indivor (38, figwre 10,
wed o the |

main insrumeat pael, proxides
of fusl in the forward and

T eklicon, when opersing o o
hrough 4 serics of

“he fselage ks
e sierits conrat
wel Disribution (P

section, for % description of this funccion
OF the foe quantiy indiccon

1oL AUTO i o b o o
hzgehm snciy indicetor is malfunctioning

l”cnnw ‘ould reul In excesdiog the
conter . limics and o of contrel of
it

he idicnor s graduaed from 010 20 (s 100
por

two pointers macked F
forward and afc h
cogine fead, the A poinser
roximately 8200 pounds below the T

cxle of the indicat
the poinc at which aft 10 forward transf
and the ocher indicaes the point at which the aft tank
minin the 1200 ound difer-
the dors indicace

cof
dices move r 4nd provids 2 ready
eerenceof el iereac wher ope g i ot
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Fuel Manifold Low Pressure Caution Lamps.

oo amber o manifldlow pressrs cuvion lamps

" press
0 Fighe or lhe ol manitold i Jess har 155 pia,
Fuel Low Caution Lamp.

mber fue fow cawion lamp (Fgure 136, -

T poinies ay ndis s low s 1700
pounds or as high 15 3000 pound

or negative "y’ operstion muse be
avoided wheneve the fush ow ceution fam
is lighted. The fucl system can supply fuel
0 the sniioes oring s2re of swapie '
operation for 10 seconds i the reservair tank
i il . There may be o eguive '
capabiliy if che fuel Jow caution famp is on,
et o che evean ek T

Note
@ 11 boost pump 1 fails co provide fuel crcula-

on through the reservoir from bay F.2, the
el amount of s spped n

ngin fusl ool
ochr <han fo 2er0 o megadive ‘g wil o
be jeopardized.

During climb, with afterburners operating,
he fuel low caution

duced o less than
0000 pounds per hour.

Fuel Pump Low Pressure Indicator Lamps.

el ol pup o presre famps (2 e 19
one for each fuel pum, are located on the fuel control

126
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ene When s o pump v, bt by
automatic or manual ok selection, and

is ring at lesst 3) pi, m hmp
Comespanding 1 he pump Wil igh. The
acranged in & double row, and the aces of the lrnps
are macked in pairs to correspond to cach pump 5
follows:

S—Scandby pumps 1 and 2

F—Forward fuselage cnk pumps 3 and {

1—Wing tank inbosrd tesasfer pumps 7 snd §
B—Weapons bay tank transfer pumps 11 and 12
A--Afc fuslage rank pumps 5 and 6

O—Wing cank outboard transfer pumps 9 and 10,

Fuel Tank Prossurization Caution Lamp.

The ambe fuel tank pressucization lamp (fgure 1-36),
located on the main caution la

any e ch el anksare presizedand e uding
fuclng recepracie s exces o the
Bime Tihis dhe letirs TANK PRESS see vl

Note

During dese, with the. engines ot

cogine bleed air pressure is reduced, result.

ing i a lower ﬂ.,nqw s 0 ot e,
€ descent races grescer than 600 feet per

e, i is posible for the uel tank phe

s o dop below 3.5 pi, ausig the limp

- Tois i 1o an ndic
¢ hazardous condiior

Fuel Distribution Caution Lamp.

The amber fuel

iscribution caution lamp (fgure 1-

s o greac-
With the engine feed

tor in aay posicion, including OFF, the aitcrnate foel
dinciion micrng e wil gt the amp or
atc aboors cribution conditions only. When

he b lighet h e FOPL ISR s i
ible. Foe normal operation of the lump during ground
sk e o “Fu Quaniy Indicaos Tt Bur

! this section.
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Nose Wheel Steering/Air Refusling
Indicator Lamp.

s whee wesring and aic g ficor
g A
mens panc s abeled NV o,
dhe amp iics when the i i cireiey

i

o i will light. When e
boom is ached i the receptacle the b will g
oo When th boom disconcc, the Iamp el

mp
in normal operation, excepe the lamy
NWS A/R DISC button is depressed.

i

occurrd. For a descipion of the
NWS function of the lmp, refer 0 "Nose Wheel
Steering System” chis section

Fuel Tank Pressure Gage.

The tnk pressure gage, locaced adjacent to the
gegains sfslng scpice, is providd 1 mnior
tank pressure during ground refucling. The gage s
grsdunted from 0 10 15 psi in 03 psi increments.

FUEL SYSTEM OPERATION.

T o st ca b e n s an ot
e ucom

up i the event automacic operation malfunctions.

Normal (Automatic) Operation.

Normal syscem operation is accomplished with both
the engine feed selector and fuel transfer knobs in
AUTO. In dhis configuration, the following funcions
are aucomaticaly performed:
L. As fuselage fuel s used, fuel is transferred into the.
fuselage canks feom the external tanks, wespon bay
tanks and inceenal wing tanks, in that sequence
I all canks were fully serviced at takeoff, both
engines will be fed from the forwar fuseluge tank
il excernal and incernal wing tanks and weapon
bay tank ace expended a o leve i he

aiferafc center-of-gravicy within operational limits.

Section |
on & Operation

3 e forward ks b down o spproinare:

differential, the automatic. rransfer valve
il apen 1 o ek b o o i
aft tank o the forward taak. This will reestblish

the 8200 pound differentil,

I the afe tank is burned down 1o 8500 pounds

ilormial e of: ek ,mwp are cwrned off and

ot engines are fed feom e forward ack ol
< 5200 pound difremial 5 essblihel.

Manual Operation.

I the even dhu it asomaic cogiae fed or
automstic fuel transfer becomes inopecative, manual
e e Dot “manual engine feed, he

forward taok must

esivly o OUTBD, G BAY, and
\wm(, o empy e exrtal wing, by, and nrnl

e € sequence. As each ank is selected
o (nmicr he corrsponding et quantity ndicmor

lector knob postion \m...m be sl o monicr
e fuet foe i he ok being ¢ I be
nccevary 1o fregquently switch the Koob between he
lef and right externsl and ioternal wing tanks 0
monitor fuel transter from these tanks,

Note
There should be 1 delay of approximately one
minute afier each tank(s) (excernal, by or
imernt indices ey o e i ol i

red botore eecing he next tank

Gravity Fuel Food.

The enins deiven, o pumps il gty (ucion)

feed the engines in the event of aa clecrical m

fanction which prevnts bosts pump apersion i

his condition, fuel wi

only. An antisuction

aft tanks prevents suction feed Trom the e cank (o
ceion of air into the engine feed fine in

=

Fuel Dumping.
it dump swichinthe OFF posiion,dump
valves A and B are closed aod C is open. When the
svich s oitoned 0 DUMP, the (alowing evens

. Dump vaives A 20d B open and C closes
ot o o e

The o preuriae (with he e source
wle(wr kot s oy poio ates s OFR 1
EMER

127



Section |
Description & Operation

4. Booster pumps 5 and § i the afc ank tracsfer foel
0 the forward cank G in AUTO wich mors tban
8500 pounds diferentia, 6 only).

5. Traosfer pumps 11 and 12 in the weapons bay taak,
i installed, transies fuel zo the forward tank.
When the wespons bay tanks ace empty, pumps 7,
89 ad 10 e ot from che wing kst che
forward ank.

7. Teanfoe trom th et wing tnks, if slced,

elaced

The fuel tanks will pressurize whes the dump switch
is o DUMP regarles of th piion of e st nk
ressucizacion selctor switch, the landing geac handle,
e s mtoeins s rovided e s sous e
lector knob s in a position orher

Suflicins i is vaabe o obin th sorml dum
eate of 2300 pouads per minuce when cither mg.n
RPAM ﬂ&c&d 3 pecen Tank i
fuel from the forward uselage tank into the d
manifod ani verboan through the ventdurap v
located on the it ceateebody. Fuel wil

will continue 1 a red

fore,
e tanks should be jecisoned. All
e vorvors wnk (approsimaily
2552 pounds) can be dumped

o v the pasiitey of dumped fus s

eacring the airceale and cousing 3 fre ha.
ard, fuel dumping s ‘K(Ibexwum'md\ed in
Cocedioued Rghe ut approsimarey |

& w
ainpeeds to greaur ian 150 KIAS or i

5v whichever is los.

Note.
& operation is necessary during
ll(c»blmmx opeaion ih s may g b
ind er aiscraft in the im-
e Ao shoutd e adised s oy
el clear during dumping opersions.

To climinste prolonged fuel dripping from the fucl
dump oot e
m may be momentacly depressurized o clea
it el from the fuel dump. et o
nppen swomtially when e adiog
sended for Inding) Duing e L dumping mmmm
i should be noted tha the automatic cener-of-gravicy
ot i o o vt Tt o e
lecoc knals 5 i AUTO duing doenping, the No,
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booster pump ik will shut off whe the

8200 pound e dunuc'mﬂ is exsded; e No. 6

Asuming that

e th wiag angs, e

cemain full while the att

/m,gp i i ar g, T il o

oF i o gadally it orvard i

he 8300 ponds dfcencal may, o0t be maraainels
casing e ot discrotion coution s 6, ight

wing tanks are emptied, fuel from the

fm.m fusclage tank wil be dumped ac a faster

pserred from the afc fuslaze

nter-of-gravity 10 shife
el differcaial i reeseablis
this point unti the af fusclage cank is empry, the
e afc ank will cycle
o 0 pound fud
Al el s Toemally e on
urizarion during fuel dumping, some dump
Eapabiliy sl st when anke are ot

Selector knob in <he OFF or EMER
s snered

(aie source

be
when che tank is full, and will gradus!
ser. The auanty o fol b can ey R
the forward ank depends on the wtituds of

s, ch higher he nose of the sirrs

dumped. Ac l
word tank

eribution system from curaing of the number 5 booster
pomp.

Air Refueling.

I order o apen the reeprce the copne e feod
iecon mus be selcied 15 AUTO or BOTH, and the
ait refucling switch muse b select 3

lght  indice e scaple s open and e sysem
is eady 10 accept the refueling pro

Noto

During ground operation when the
fucling door is oper

ill function only while the NWS A/R DISC
Dutton is held depressed.
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When e canker/efuling pro & inered o he
cally lacched in

mp il go ut 1 fnd

@ closed. Refucting i mmpuwu wich the.

position  dis-

conaec timal can b provide | «..,m m ke o

from cither ¢ of the NWS A/R

DISC o I wddon, when 51 i see ol

ful o s ermoped by ot coing of he
fefuel valves. A pressare switch will s

refuel manifold and.

‘\vmnuuu[l)

s

i

hen b accompahed by seorving EBL. This
e wies 3 sepate soenod g open the recepiacle
Cernin failures may coquire che sir_ sefuel Circuit

breaker to be reset after EBL s sclected. In the event

ity hydeaulic not available, 2
pneumacic system is provided. This sysem is energize
per

switch i placed to CLOSE. Suffc
s amiie o opate the rspince throngh

cycles (open and close) with four hookups during

Knob. The knob should normally be at the mid-point
of it control range when not in use. This assures that

Section 1
Description & Operation

she lghe s n at the begiming o nigh
ce e of the ulbs during

- LICLL for general air
rocedu LICL21 for specific

i sefaling procedures for sis avert,

ELECTRICAL POWER SUPPLY SYSTEM.

he il pove apry e roids 15 v
shosphas, 0yl a poverand 25 ol d pon
Two ac generaor drive waemblis, on
cxch engine, sapply ¢ power. Two ramslormcs rect.
fer s provide 28 vole de power.

ALTERNATING CURRENT POWER SUPPLY
SYSTEM.

AC pove s upplied by v 60
S g
e i

v geering o
110, When operacing, the systeme are
other bue are synciy

poct o fequency. Foch generor 5 drven by &

s n main ac
. D

from the il byl . Do cive
ridge s, the emergeney generson il 0t o
erate with che witch in the
CARTRIDGE posion
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AC Electrical Power Supply System

B
420 yoe £rom 4
A% VaLve|

EONER

i)

ESLER
Bideron

]

N\

Figure 1-10. (Sheet 1)
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LeFT MAm ac sus

222 ac rowen

5 o rowin LT - el
= s £
T el
s

A Faae s 2
on S0 E 0 8L

BERETIE Relhy

EsseNTIAL Ac aus
1 Fus Q0 i 8 50

! -
f e AT

e
e e e s o ?'".,“rm
Fuel Pumps 45,7, 8 812 m ) l“n.v-'D i
TRt m’w oo

RIGHT WA AC Bus
:v.nn‘/’mu"wli e

oF
£ wed & Low Bonts
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Flapsit o

e 2 s 0

Liahie = Bt
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Figure 1-10. (Sheot 2)



Beseripton & Operation
Electrical Control
Panel

Ganertor Dacole Pushbutons.

)
5 Emergency Gonaroter o Cololl Pushbuton.
5 ey S S
3 Goneroe Sunc
£ By Sl
& Bwrmol Fowe: Swid
R b
Figure 111
Generator Switches.
switches (4, figure 1-11), located on

<sp is

o -+ flow indicator
enerator caucion lamp Will go out. Allowing the
switch to reruen e the generator has been
connected o its bus, esablishes & switching config:
wration that sssures in th of
ubscquent malfuncei itch

Goned to OFFRESET 19 allow generator decouphing.

Note

@1 o gemersor s deecied while conneced
che bus, not automacially reset,

v though he Tt condtaon s ered
The ;w.m, s be hed 1o OFFRISET 10

@ 1f the engine is starced with the generator
switch in the RUN' position, the generator
will be excited but not connecced o the bus
uncil the switch is placed to START.

132
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@ There should be a definite pause (appr

sately 1 second Jin the START position b-

fore placing the switch to RUN to allow time.
for power transter.

Genorator Decouple Pushbuttons.
When depresed, he geneo dcouple puburons
1, figure 1-11), located on the clectrical control ps

il decoupl ihe consantspeed drive, Once ey
pled, the conscanespeed drive cannot be reconnected
Suring fight

Note
The generators cannot be decoupled unil the
respective switch is positioned to OFF-RESET.

Electrical Power Flow Indicator.

The clecial power flow indicuor 7 fgue 111,

iAo

he elecerical control panel, is # fip-fop
.m ,.,d‘m.m labeied AC BUSSES and diplays the

ious bus configuraions, 1f both buses ing
fom thle xespecive generator, the ndictor

il diply NORM.f oy ne generaor s pro-
for both buses, the indicator will display

gency gmmm i operatin
il b m;  indicnor
cred

its_generator comes o
w e NORM. The inicaor w\ll Al)ph\y a

o st her ec being
Applicd to the aiseate or she smergenty Bencator
switch is in TEST,

Emergency Generator Switch.

The emergency generator switch G, figure 1), lo-
ot on the decical concol pane, s marked ON,
AUTO 1nd the switch is in the ON

oot hydrtiy diven smésgeoy generaor

s operaing buc should s be comnecied o the e

c s unles all ac powes i st The pencrator
off the

X normally eld s b the AC sning rlay
wh h olsge. 1 the AC
snsing rlay has faled o al hres of the phase
s are ial ac bus will be
ator whenever it is
ition, if all AC power is

ain aad essencial) will
ly, the solenoid operaced valve that
controls the flow of hydraulic fluid to the emergency
nerator drive Il open. The emergency gen.
erstor will then sutomatically begin t operate. When

s voleage and frequency are within prescribed limis,
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he bus teansiee relay will be energized,
hechy tramstersng the ssentol a¢ b o he e
gency gencracor. When the switch he TEST
emergency generato is u,mm,! ad
or indicor lanp | ot
gmmw s oo comneed L
e aft i o
led, the en

s powerd,
mergency

e sensing relay has i
wnm will be connected so.the cssencal a¢ bus
when TEST i seleced.

® Failure of dhe ac sensing relay will connect

o D, swoid slcing the ON. poiion
et Bl

plces s sonecmoy din on he [
sysrem and docs not prevent 3 fat eecion
Gy of the APRS if emergency gonersior
power is required

e TEST posicion also opens the de buscie contacror

0 provide & mechod of checking operation of the two
canstormer recifice (T
essencial de

/R) unies. 1f the main and
buses remain energized, both T/R units
ecrical power flow indicaror

cle
st will b inopera

Emergency Generator I
Pushibutt

tor/Cutoft

oy genersor indicor/ewoll pusucon
ST, Tocoed o the cleeren comeol panc

generacors fail.
Should ihis occur, a green indicator lamp in the bue
on will light. Whea

Plying power, pulling the button out will de-cxcite
the emergency generator and shut off its power out-

Section 1
ion & Operation

Externo

e sxteral powe avich (© G 1113 o on ©
congeol pane! ke OFF, ON and
! pover cunnoc

o the aiceaf ¢ Boses. In he ON i

ither engine c opeing, exenl pov b
plcs all svcal power. Witk the Ife onpine op.
ing. the e il supply ol
whether external
Wich only the

pased, allowing ox-
ternal power 1© be applied to the wircrft buscs, cven
though the volage, frequency, or

phase may be out of toleranc.

G some cases)

{ caurion |
‘e OVRD, posie should no o vt 0
s required by an

Gonerator Cauti

n Lamps.

Two amber generator cantion lamps (fgure 1.36) are
s o0 the main caion lamp panl, iber I

. dhe respec  is disconnected

from the s When gpect s e - GI e
visible in the left lsmp and R GIN in the right lamp.

DIRECT CURRENT POWER SUPPLY SYSTEM.

DC electcical power s provided by two 25 volt de
liseaias 18 il Ao ok da sty
See figure 1-12. There are four d

a0 escaia de bus  basery b and a0 engive
start bus. The esseatial de bus s divided ioto two sep-
acate buses, one located
and one locat
bead (g 112, The senil b s ey
connected. Duriog normal opertion, the main dc

dis proel secei o
TR i, which s connecid 1 the et < bos,
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DC Electrical Power Supply System

£row iouT ™

fehiis S

7o EENTA e
RECAY eicaron

0
SEEERIGY To emer gen
bl [ IWrERLOGK ReLaY &

—
| =
i
oy W
s
polisplen
Exam
[ T~Ommmli
—r i
I
Ered
ey

| ™ |y
Thr
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Figure 1.12. (Shoot 1)
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e i
s o S
e
Stew/Ladonr
b
]

SRR e

i Lu: G e
SoresBrase Bt Volys

Ao sarn “E b ¢ 5 e
ek ::.5, -

EEgN

R
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Figure 1.12. (sheet 2)
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ption & Operation

Circuit Breaker Panel (Typical)

0. I EAT

CIRCUIT BREAKER

EQUIPMENT AFFECTED

Cossof power o e primary
a0 primary b cotion

AF8E) {ars, he i attcouton EXTSTORES | o and
Iamp nd AFRS good signal UErS yions joisen
HIGH U Loss of power t the flap/stat B8AY DOOR s of et vt o
FLAP/SLAT asymmaty systom and 1o the cont " oy door
B — [Loss of power and
SPEED BRAKE | Loss of power 0 the speed NUCLEAR gl
HYD VALVE brake hydraulic vaive MASTER ol svevem (AMAG) 5
Loss of power 1o the exiend and [SAF prasemingjond safing.
retact solonaids on the tanding e S
. gear hdraulic valve: causes. Rl ot S
16 coNT o ltch reset bacause of
NUCLEAR
¥ o e aning gear Ymack,
LG/STALL WARN "ind\uwu i w‘ar‘vw goarcowr
and lock indcator ams, sal
warning lamp, and to the warning conventions| SPU
oo gunerator
MASTER Loss of power 10 the master
LG saFeTY. Lot of power o cauTION cauton famp
Rt fanesbiguri
Rand reis Los of pover o delry mase
E— u‘s::;:mn o fusl dump
MASTER
Loss of power 1o fuel dump wens
FUELOUMP B | valve 8. dump rolay A & B, coNT
and auto wansior valve
e o sower o ot
AR AFLE o d contral program unit causes
NLG STEER et SRAM otch reser.
oo f rdindons conel ot cooep Loss of nucear weapon en
EXTSTORES | or for oxtornal stores and swircH abing capaity and SRAM
il vons fsion. ser ato o1 usa capabiny.

Figure 1-13.
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A et comcn connes e il de bt e
ain de bus during normal of Normally
s of the o /R wnis apply eh towt  fond

arall]

Battery Switch.

e by wisch (5 e 11D s oeed on dhe
clectrical control panel. The two-posicion swiich is
marked OFF md BATTERY. Poutioning the switch
to BATTER'

r.wmm © OF
0 the cuenial e b, amlthe bty chager it
i disconnecced from the main de

HYDRAULIC POWER SUPPLY SYSTEM.
is suppi by owo_independent
s desigoaied s th primary
cems {figure 1-14) Boch systems upcme
i,,,.‘.xmwxxy 0 supply hydraulic power for the ighe
contros and wing sweep, IF one sytem Shouid Fal

Hydruslic. porver

the wing sweep and
© supplyiog
e pove, e wiliy

iy for the operation of
g conl sy n add

and flight conteol hydes
system supplies power for operation of.

* Nose whel steering

* Taid bomper

Emergency eloctrical generator
© At inle tspike) conteol

* Air refucling system

* Rudder authority

Hydrauic pressure for each sysiem is supplied by
(o enginedriven pumps. To ssure hydrsulic pret
gt i the event o ingle engine e ach engine
divs one ity and one p,.mm pump. Pressurized
accumulators aee instaled in the system to

ment Soginedeiven pump dl 5
mand. Toch sysim B . pison-type. escrvoir for

Section |
Description & Oporation
Bl fd sorge i s s o e e

foe_retuen fine presures, These ceservoiss
surzed with Whogen 10 insure CriicHl pums nes

pressore for all operaing conditons, Hydruulic presture
f eacl system s displayed 0 the 1fe aain nseeument
chof e o

panel. Low prestare caution lumps for
the caurion fight pancl, An

w
akeo s ooceally
oy ssoctated with ke and T

from those

HYDRAULIC PUMPS.

Four variable defivery pumps are used:
pump and one usilicy pump are driven by cach cogine.
See figure 111

one primary

HYDRAULIC ACCUMULATORS.

ight accumu ovided. five in the wilicy
e sy
s aliors for the ot
zontal scabilizer and one for the damper scrvos. The
iy ysem s v secumulans o h o brke
system. See figare 183 for serviciog 4

HYDRAULIC FLUID RESERVOIRS.

Boch ety and primary hydraulic resersoies are float-

impilse pressres. St e 183 for servcing ot

HYDRAULIC COOLING SYSTEM.

Cooling is provided by an sir-tohydraulic heat ex.
changes nd o sk bydralic s exchnges i cach
hydeaulic system. The controls are acrsnged 50 that the
conling medium is aie only a lows speeds, fuel aod aic
atincermediate speeds, and fuel only st high specds,
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Description & Operation

Hydraulic Power Supply System (Utility)

F

e BT

g

E
WHEEL el

“FLAPS/SLATS

Ll REFUEL RECED

e TofuenT s

Figure 1.14. (Sheot 1)
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Hydraulic Power Supply System (Primary)

FRewaL
s

E S
G YT
~ gy
Borer 5..». Reller
presuR
[ RESEROIR o8
SRV
cauTion paNeL ename
g

an: 2, =F

cauTIoN PANEL

[T s
fhp et
rm—
B2 prcgene reer
pressune
AR e

[ swormie vawe

@ o o T wessyraes

o i
e -

Figure 114, (Sheot 2)



HYDRAULIC ISOLATION VALVE.

salve is ncorporaed inte wily ysem
nd normal ol

of all the following thre controlling conditions are
suisfied:

1. The wility hydeailic isolacion swicch is in NORM.
2. The landing gear is up and locked.

UTILITY HYDRAULIC SYSTEM ISOLATION SWITCH.
The wtility hydeaulic system solation switch (7, fig-
ure 116 mosked NORM sod FRESS

o on e lading o coteol panl The NOR
posiion. functions 1n_ conjuncion with the landing
gear and flaps and shacs, sllowing che muwm sy
tems 1o be solated from the utlity

* Landing gea
« Nosewheel stcering,

* Brakes

Ducng sormu cpeson, poconng e owisch
PRESSURIZE supplics uilicy hydraulic pressure to
hese sysems. I hm(mx sear retraction s iniisted
i e sped brake i a

b in an,
peed brke may remin fully open or n
n wcing dhe hydesulc o

oversid the fonccion of the spe
21d cue che spend brake (o anceion a5 & Moo 5ouF
door and recrac,

HYDRAULIC FUSE.

A hydraic fuse is insalled on the primary system
(sensing) pressure line (o system isolation valve, The
fuse prevents los of primary system fluid in event of
line rupcure by shuttig off flow ac the downstream
port of the fuse.

HYDRAULIC SYSTEM PRESSURE INDICATORS.
Tvo 04000 s presre ndicsors one cxch for the

oty and wihy pacion, e ot om he b
oain insroment panel (33, Agore 19

To. IRIEA

Auxiliary Gage Panel
v 2

Figure 1.15.
LOW PRESSURE CAUTION LAMPS.

Four amber low pressure caution lumps, energised by
,»mm switches in each pump pressure line, are lo-
the

puc cops 1o approximatel i
lighted, the following leters will be visible in the
respective lamp; L PRI HYD, L UTIL HYD, R PRI

(YD, a0d R UTIL HYD,

IMARY LOW, UTILITY LOW SPOILER OFF
CAUTION LAMF. (PRIOR 10 T.0. 1F-111.1151)

Those lamps are deactivated.

HYDRAULIC FLUID OVERHEAT CAUTION LAMPS.

T bydmlic id ceshes cusion amps, one fox

fluid temperacure of the asociated system exceeds 240
ecs O). When lighted,

i the respective lamp.
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PNEUMATIC POWER SUPPLY SYSTEMS.
Thereare ighs independens pacumatc power supply

systems as follow

Hydeaulic reservoie pressurization system

Landiog gear emergency extend sysem

Inflight refucling emergency system

Spike emergency extend system

Orerving fiiog sy

Wheel brakes parking/emergency system

S, Mg o i o
8. Tail bumpes system.

Two pneumaric reservoirs, one for each hydraulic sys.
e rseroi, provide pocumaic presae for by dra
lic syscem operation. Pressure for emergency extcasion

sefucling

system
this section. For scrvicing informacion on the
premacic system, soe figure 103

LANDING GEAR SYSTEM.

The landing geac s wicclype, forward sescing,
inggei

psom. A preumarc oy o povided
ergency) means of excending the gear in the event
o et fahe

MAIN GEAR.
Three hydraslic scrustors are provided for operation
o the man lading ger. One scstor s e
ling geae. rw ‘acuacors, one for an uplock

m one (..,  dowalock, a w©
n the etra
main landing g
Chancnly inked 1o che main landiog gea and opens

Section |
& op

a coes ich movemen of the g The forvard
which s serves a5 the speed brake, is hy

raily opsreet. . mchenenl onnecan betmevn

h ing gear and the speed brake selector

T o it g g doce 1 o3 104

close in the proper sequence 4[mm|, landing sexr
itches,

e main land

renate i oo the oo
To lcaton of she ground afsy swiichs
NOsE GEAR.

ydralic acuators ae provide for opersion
ol e nding gar
single

lock
i noss anding gear deeg 5 when
the nose landiag gear s extended
LANDING GEAR CONTROLS AND INDICATORS.
‘Ground Safety (Saquat) Switches.

he main landing gar sty (s awisches st k-

et o s et g s e Lo s show
o Ggure 117 and provide an sleccinl sigeal that

Landing Gear
Control Panel

e e st
- bt

i
ik g
i Tt syomn o Sk
3. Birral Sors Grouns Jemon So.

Ses Applable Wacpons D

Figuro 1-16.
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Ground Safety Locks and Safety Pin

NOSE LANDING GEAR
(Losking Afh)

oMps EJECTOR
Cert Shown)
(Right Opposite)

Stches

cean
T

SFery
sy

MAIN LANDING GEAR
(Looking At

SPEED BRAKE DOOR J—

Figure 117. (Sheet 1)
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- Section |
Description & Operation

N/
Aoy oI
RN SAFET Tn
B3l RanoLe

TaK pivoT R
et s

TANK FIXED
WEAPONS PIVOT
weseo FYLON

Figure 1-17. (Shoet 2)
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Description & Operation

will affect the operstion of certain aivcraft sysems.
Tl e el o e et b e il s
st e ion of the following in-
fighe

1 spmx beake,
2 s compensation,
3. Acificial sall waroiog,

. Landing gear handle lock release

5 e beater (with pitot/
©

6. Antiskid touchdown control

Fue

0 stores jetison burton (withextecnal
ound jextison switch in OF

e swiches will prmit the atvsion o the olow.
ing systems when the aircraft is on the grouad and
derctvate e whee the sirerae beconms arberne.

1. Nose wheel seeting.

5. Flight control ground tese will remain acmed.
6. Vortex destr

7. Engine norsle opening at idle.

Landing Gear Handle.

“The fanding gear bandle (2, figure 1-16), ocated on the

anding e
i e T o

8 lamp is locate

Gear Up
‘When the handle is moved to the UP

posiion, an clec-

e downlock sccoese e Bia rescseaceaos
o gear uplock door accustor, he speed brke door
crusio, an the brake conteo) valve, Fydraalic pres.

doors close,
v v e e v o gt e
oot actustor extends the main gear forward door.
When the door is suficiently open to allow th
e o i kg ot o o8
which sends vl

e st

16 the warning Tamp on the gesr handle re-

speed brake is open. For linding gear retrac
tion malfenction procedures, refer to Section
m.

Gear Down

When the handlc s moved (o the
actvates a sofenoid-powered valve,

DN position, an elec-
sending

open and locked, at which

acuacor opens o i the door clears the main

s locked in the DN position by « spring.

et s soensid when th weigh of he

aiscraft is on the landing gear. Landing gest safery

switches control 28 vole de pawer o the solenoid.

The weight of the aircrafe compresses the shock strut

adopens the ey eviche,whichbrks e it
oid.

0 the solenoid. When the solenoid is de-encrgived, the
solenrd ¢ el ok blding e o
8 gear handle in the DN position. Removing the

e rom he g sar ks ch sy s
i the landing gear and cnergizes the solenoid. The
energized sofenoid reeracts the Jock and frees the land-

g gear handle
Landing Gear Handle Lock Release Button. The

e down position by o sol
handle as he weight of the sircrafe comes off the gear
on takeol. Should the solenoid malfunction, depressing
the bucton will release the handle t allow gear re-
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Aoy time i innecary o depes he land
ing o ol ok
andie

he UP 1mmvv

o & wipped K SRR W

€2 elbsiono e g g oty
switches is suspected, refer (o “Landing Ges

Ground iy (S Switen Failure, See.

Landing Gear Emergency Reloase Handle.

s lnding gear ey eese bandle 10, gure
main inscrument pancl, i

Jy geae in the event the

e th hadie s

occur, pushing the handle back in will relieve the
prsine in the sy and allow e e lond to s
i specd beake doot 1o the ceail posicion

{cavmon §
1 i s crny s b
e oneh o g ot
Do edhecd v ot doring o
Tanding sl alow the seed ke door
T

Note

Once the g
fency meshod, ic canor be retracted.

45 been extended by the emer.

Landing Gear Warning Horn,

The landing gese warning hor provids an iermic
en audible tone dsets when a0 unsafe land.
e oo St T e e
Iy when e noseand main ading gar e oo down

d and/or the speed brake door is not in rail
el g s o

Section 1
Description & Operation

- Indicuced aiespeed is below 160 (+12) kns,
*The airceafc is below an slcitude of 10000 (=350)

i S Woning Symens s hcnon

The malfunion and inicos lamp et b loat-
d on the lighting control pncl may be used to est the

s sh g g v O Fers 16

Note
The sull wacning lamp will flash and the
rudder pedal shakee will operate a5 long 55
the horn silencer button s held deprsse

Landing Gear Position Indicator Lamps.

A plan view silhouee of the averaft having evo grec
ndicator laenps is locaed o the lefc maia fnstrament
fanl (11, Fiore 16 The Amnpe arc posiioned e
resens he g and min nding gar. Wien th ond-
s down T T
S poitions of the anding et i usafs g
ear Comdivions are indiaced by lighting of e red
aming lamp n he nding gear bl ko, A e
“pandocked landing ger condiion it =hen
boch the geeen indicator lamps aod the n

Tamp are of,

TAIL BUMPER SYSTEM.

The tail bumper protects the control surfaces, engines,
and porcions of the

aisframe from dasmage that might

don during o
during landings. In fight, the wil bomper
he fully recracced posicion by hydraulic pressure in the.

ported (@ the sil b
brake control valve, When the landing geat s extended
and the speed brake securns <o crail posicion, the Jift
s pems kvl o o ol b

cumatic sction of the il bumper
St or T At WhLh Aulaes e s
shock absorber, s its own separate reseevoir. that is
chasged with compressed niteogen. Retraction of the
landing gear allows hydraulic pressure @ again be
ported to the il bumper life cylinder t retsact the
bumper and hold it in this position.
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Note
The il bumper may contace the ground it
the pitch angle exceeds approximacely 11 de.

ben the main Janding geae s in con-
e wich the runway.

NOSE WHEEL STEERING SYSTEM.

Now whelscrng proides icas divetions con:
ol drin aiing, koot and Lnding. The system s
ey enguel, ydraicaly ‘powered and coer
irled by e e peles. The ke wheels are pos-

7 o me

2 gradually

Ievel stcering torque.
cering s divngaged, the prsue repator
sopiis pproimtey 10 percens e pe

4 low level steering torque

wheels during teiraction.

el 1 centie the 20m
e ,.,‘m kage mo-
e gear

1.0, IRITIEAT

thoricy. The nose wheel steering system

‘mauned on the nose landing gear

hen nose wheel stcering exceeds
switch opens

als. The
crolled seering range is exceed
are tesuraed to normal sesering range (0° o 40°), con-

olld sccing avtomaiically rengages. Power foc
engagiog sweering is furnished from the essential dc
bus

Note

® Nose wheel steering will noe be available if
ihe eading g i cxnded o e e
iy telease handle.

© With e i sl swich in OPEN nd i

only while the nose wheel scering/air refuel

button is depressed,

the engine ground starc switch in any

position except OFF, nose whee! steering will
operativ oly il he o whee s

ing/air refuel burton is depresse

NOSE WHEEL STEERING/AIR REFUEL BUTTONS.
A s whes sering/aie rfal buion 3 e |
jocated an sach control stck grip. The buttons

beled NWS and A/ DISC ik the wegh of

sion ocuring during
1y centers the
Do displacement

»

ia mxnl\!{ﬂzd/mlli\mummm( seering sys
lent, do not ke off unless required
nd 0 ot cetact the adiog e, Ntk e
steering aligament can be checked by di
saging the nose wheel steering while m.mg

g
the sircrafc on
o st g i s cogeme e
The buton cun then be eesod, 200 the ysem
remain ngaged unelthe bt s gain depresed nd
released (o open the relay and disengage the system.

Note

When the nose wheel suering buton s -
prsed and e 0 dcngnge o ysion,
s etond ey inidaed, The syem

i perod b e

ons vl sl 100 ob
<ngagement, + misligament/
oo s e

defiection stcers the.

b

umpiog s accomplishe & hy rsictng

hydsaulic flow within the sering valve. 1f the flaps
o s e v, e ighe co

muse be in the T

Sithorny switch st be fn he FULL psiion t allow

sufficient eudder pedal movement for full seering 2u-

146

g ey S o o e
@ Duriog ground operion vhen e i e
ing door is open, the nose wheel sccring/aie
rehacling Tndiaior lamp willligh 10 .

cate door_position an wheel stceriag.
il Fancrion only while the NS A/R DISC
butcon is held depressed.

The button receives 28 vole de
dal bus, For a description
of che oo reer 0 "Fal Supply Sy

€ power from the esse
of the A/R DISC function
e, this
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NOSE WHEEL STEERING/AIR REFUELING.
INDICATOR LAMP.

ron o whel asring/s g inicuor
ocated on the lefc main
e lamp will light

the 28 volt de essential bus.

BRAKE SYSTEM.

i landing g wheel s cqipped wih o
‘operated multiple disc brake. Pres

bydeaulic system for normal operation sad by ewo hy.
druslic accumul powe: king. Anci-ski
conteol, automacic braking during Janding gear reteac-
tion, and an susiliary brake ded. Normal

brake operacion is concrolled by convenional brake
Cach mechanically connected to brake mecring

aives. The brske hydralic sy s  dabsormal
Separated into cwo circuit. Fach cizcuit operates

.M..mc.my of e aber One crvi

b

b lic circuit

force o the beske pedals. Ful \m\km}; cesivenes i

percns of fll bake

a nop-

exative, the brake system can provide wﬂ\umdy in

Cramed pressae 10 e operative icuit for 30 prceat

o o hraking clccivenss. This 1 accompisbed

by application of greater tha, normal brake pedsl

cravel and slightly higher pedal force. The dual.normal

om provids emergeny ke

wa hydeauic sccomolators

gty ke sy pres
o okl poer o ot

isolacion of the wility hydraulic system. Each accummu-
Istoris ged and supplies pressure 0 only one of
the individual brake circuics. Fof ,

ton il provide

e full-pressore brake s
A pelogey ke, bl i iy of
uid b can be displaced from the brake accomulstor
rough e ke mecring v by scusin b
brake pedals, is included jn each hydeavlic ciscuie, 1f

rake accumulacors aze not replenished as fMuid is

ccumuls.
10-14 full-pressuse brake applications
pplicaton with 32 anikid

Section 1
Dos: Operation

displaced by repecicive brake applications o by s
skid cclin, he priony wlves will cow
s e

all normal bealing.
il be lose and the pedals il be ully depresed
Note

e pedals should s be actuated inflght

ben il bydeulic. pesre s boled
from che brake system, a5 emergency brke,
accumulacors will be depleted. If the wtilicy
hydraulic system subsequondly fails o be-
o ol petl b

raking may noc be

ke pedals are ace.
i sl wilty bydraatic
system isolasion, placing the uiility ydraulic
system isolation. switch o PRESSURIZE for
several seconds will repleaish beake accumu
Iacors.

Afeee the priority valves close, the remsining fluid can
e wilized oaly by pulling thé ausiliary brake handie;

omever, this il ok the hrskes. No bruking scion
can be achieved by actuating the brake pedals,

AUTOMATIC BRAKING SYSTEM.

b momaicbraking e functons o st whel
roacon aftr akeofl. When the sircraf s become
irborne,

ec n
b e vt fom dhe ydialic syt

{ caumon §
ik s e e it s il
sirborne before escing anding oo
mtare movemen of he nding gene hendle
© UP may sl in blowing ou hoth mia
ea o due o the acion of the atomatic
brakin sysen.
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Description & Operation
ANTLSKID SYSTEM.

The anti-skid touchdown control system provides the.
following functions:

« Antiskid touchdown control.

+ Proportional skid control.

+ Lock wheel skid control.

+ Anciskid faiture detection.

Antiskid wouchdown control prevents the brakes from.

e i roporons kid comel
2 skid from occorcing. “Whea skid
syl R .m, should a brake seize o
el s unable o spiap e 10 droplanin.

o provent
ol

Note
The faituee descesion ciecuit will automatical
ty return the brake system t© manual con-
ol in the event of an anciskid malfunction
or essential de electrical failure. However,

Iunding roll, the anti-skid sysiem should be
turned off o assure deactivation of the anti-
skid system.

Anti-Skid Control Switch.
The s coneol evich (3 s 13 it locted
e i e poel s il ANTLSKID,
one macked OFF and

,‘mm... Plicing the switch

he swicch in OEF, ani sk
lable and brake pressure will be in
sponse to pedal pressre.

Anti-Skid Cavtion Lamp.

np ekl ANTLSKID i loued o
Pl Gigare 1365, The

e it g when vhe one Ak ich 15 . the

4 cuion

1.0, IEITIEA

O posiion s mlfuncion b coved e
skid system 1o become de-cnergis e lacd.
e down d ch e i o it
ON position

Noto
When the lamp is lighed, anciskid control is
o bl nd beskin will i dives -
spoase <o pedal presur

AUXILIARY PARKING BRAKE HANDLE

The susitay pusking brsks bandle G, fre 1
the landing gear con.
e e e i e e
chanical linkage opens 2 selector valve which admits
prsues fomdhe bydezulic acumltrs ey o
the brake lines downsczeam of the brake control valve,
The primary function af the avsiliary parking brake
bl I tpely i boves while e it 0
purked. The wilry g ke handle can be
eyt fLapec: Aty ol Lo
Fancion of the wxiliary packing beake i t seve oy

 supplementsl cmergency broke
imola

the peiocity valves

applicatios

ol ceumuln presre s

beake o linder

e e

brake handleshoud o be pled whi i

i in motion excepe when b
by pedal actuation.

1 nocmal brake sccumulaor presure s aail
able, pulling the ausiliary parking brake han.
e whie e mmn is mavin

wheels to lock, resulting

Blowout. The.blawous. while moviog way
cesult in fre.

Note
If brske accumulator pressure b
raulic sysem falure,

e s o
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BRAKE HYDRAULIC HAND PUMP.

A Iyl band punp, focsed in the main andiog
gear wheel well, s provided ta replenish brake ac.
cumulsior pressare during geound handling operation.

AIRCRAFT ARRESTING SYSTEM.

e sreesing ok sysem provids for cmrgeney
arrstment of the aireras. The st
Siesiog ook, aetesing hook dushet, “mnw aie
bosie i uplak Tty sreving
e Bope s o B i Escope o
conizols, the vcsiog Eook ommpesiat o o

i the Iower aft ead of the fusclage tail one.

ARRESTING HOOK HANDLE.

e areing ook bandie (1 figurs 116, locsed on
tanding gear control puncl, s

Ircion puipol 796 mhaniso commioed

ible el bousing, The bandie s libeld HOOK

on di mnr-l swies

“Fhe mechanism provides  dicec
linkage from the handle to mc seesing
ook ‘.mm wsnmm in che il cone. The arrest.

ook i @by gring the andle and pa
Ing k. The ol trave of ihe handlfrom s
w0 cxtend position is approximarely 4 inches. Ap-
prosimaely © i:mud ¥ v for e sersing
ook 1 extend. The hook muse be raised manually
055 siowed posicion.

ARRESTING HOOK CAUTION LAMS

4 ook cuion an, led HOOK DOWN,

d on the main cantion fump pancl (fgur
The conion lamp ghts 10 e hock owe otk
tion only.

AERODYNAMIC DECELERATION
EQUIPMEN

SPEED BRAKE.

e ped b, whichsho erves s the i loding
&

ay be
he i e s vy "nd locked.

d brake 15 4 Linding gear door refer to "Landing
G Syt s e

Spoed Brake Switchos,

A trecpositon speed brake swich (4, fgure 1),
ed IN, OFF and OUT is located on the right

{hotde of exch crep sacion. The swches ave thom

wcaried and shide forward (IN) and aft (OUT). The

Saction 1
Description & Operation

e crew station switch s detented in ail positions.

ity & s Tond on the hmm
e dovr and 0 v

et when dhe sl eake swiich s moved v e
decr
GROUND ROLL SPOILERS.

For decelesation duting ground rol, the ground roll
ed symmecrically t© desiroy fife and in-

g hes. Giro
o aftted hy the posion o ahe ight comeot o
puter power switches.

Ground Roll Spoiler Switch.

e sround ol spiler swich (5, iure 1:29) o

), has positions BRAKE and OFF. 1f
e i s the r and
rottcs are in IDLE, positioniog this switch to

pos
E Pt o it Bt 1l et e
Under the sume codicions, placing the switch 1 OFF

from che landing gear or if
ot DLt spaters it oty s

WING FLAPS AND SLATS.
MAIN WING FLAPS.

The main (wing) faps ace full span, multiection

s of pernion in
. cvink af siher hydradhe sysom me-
Chanicl nrlock comiol prosons the wing from 1o

149
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ing swepe aft of the 26 degree position widh che main
i Tocks the flap

s o when

coded o't

coneolled v
vane is posicioned by @ mechanical linkage to provide
e propes i through he sy becween e
Leadio edge and the spoiier truling edge. The main
fp Lyl motor eceies pressase feom che iy
hydraic srsem

AUXILIARY FLAPS.

inboard secion, dsinared s the oty fapy
operas mdepepdendy o ihe

oaf actustor. The ausiiary fp 4
by clec erlocks when eicher the wing sweep
angle switch seoses more dhan 16 degeecs wing sweep
or when the wing sweep handle is ac  posiion greater
than 16 dogrecs. A wing sweep mechanical interlock

isey flap actuators receive 115
che right maia ac bus.

volt 1 power from

WING staTS,

Each ving i eqipped ich o bdin, ol s, B
sia s divided o e secions which ced

‘hp drive sserbly

end et will cxend 1 the Fall down
estion before b i fape et 10 xtend, On b
e oyl the fops will fly rcs before the

Note

I un asymmecical shat condition occurs, the.

che s will causo che slats and fiaps to lock.
150

nmA

ROTATING GLOVES.

he ubonrdedges ofthe wing gloves adjcen 0 che
ch mov-

sotuting glove. Fach ro ¢ and s associ

door are operated by cal acwacor and link.

a5 which i comnecied  sh bt drin flexiie sl
corating g1

s open @ allow full exteasion of the

Flap/Siat Handle.

The fap/sa bandie 6, fgue 13
left throtie pan ves posions marked UP,
SLAT uu\w i BT DOWN. & manuaiy o
erated gate (3, igure 15), located batween the SLATS
ORI o FIAP, DOWN ey s b i
before the handle can be moved from one area (o
anather.

. locaced on the

Note

Alloss the flaps to fully rercact or the siacs 10

xend complcly belorsrelssing ihe g

Ihs wil xpedie revnng fap/sa el
i ssymmetrical condition oecurs.

When the handie is moved from UP 1 any position
in the SLAT DOWN atea, a mechaical linkage opens
ihe fap deive comrol vav, disecing ydrvic prev
Suee o the fap deive mor i drive assembly
ot the fexibi siafs connecied 1 the she drive
mechanism t posion he roing glove and 10 x-
tend he sl o o poision corresponing o band

o e e i
Cous the s t ully extend, When the gare s -

provi
handie is moved from the full FLAP DOWN position




o, @A Section 1

e UP posicion, the fiaps resescr firc, followed by
the )m, I¢ s

uld be noed that at no time will the

censon or ctacion of the faps and
s ks sppeorimel 12 seconds.

Note

The e courol ony the iy faps
b e fap/ e sy s swich s
e BN

posit

Flap/Slat Systom Selector Switch.
The flap/siac system selectoe switch (14, figure 1.25),

Fydeniic e P
Emergency Flap and Slat Switch.

cch (15, figure 1:25),
b positions marked

The emergency fisp and slac
locul on she et sdowal
EXTEND and RETRACT ringlowded 1o
center unmarked OFF pision: The swhich i provided

handle except that electrical power is used 1o operate
the ap deive moror insccad of hydeaulic power.

Note

Fmergency flap excension or retraction takes
approximately 60 seconds at 150 KIAS. This
ime wil vary with irspeed,

Flap and Slat Position Indicators.

e i swepy B pshion
¥

« panel. The
ry fap indication 4 3 window
i provides the {llowing indiction:

+ UP—Sluts and ausitiary faps retra
©SLAT DNStas down and sl fiaps scctd.

Description & Operation

* BOTH DN—Slats aod anilisry flaps full dow,
+ Ceosshatch—Power off of slats or ausiliry faps in

WING SWEEP SYSTEM.

The variable swecp wings are moved o and held in
o bydraslic, moordrven e s
b

mary hy«lmuv
e e, nd he g s i :..,.mhm powe
the udlity hydeaulic In the event of x..»

e load transier capabiliy of she mechane
ol intrconnect, il il provide wing scuion:

ver, actuation under this condition will be st
posiion isconlled by a0 inpus

posi solr
Toiiey rma are out of the zero posicion. Should total
clecisical power be removed, the solenoid-operated
I

o wing sweep contral handle
e poons Tl o

{ caumion §

o st o s the wiogs s o she
Frirepehapie iary Mg
comnaed, Sooud s slensdopeman
malfunction, the auxiliary laps will contact
he fueage when the wings sve wepe o of
16 degs

WING SWEEP HANDLE,
The wing s bandie (12, fgure 125 is haped
ded

e
it wing s ool vllu m e paed
S 5 swikp bt wings e and pushed forw

151
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Wing Sweep and Pylon System
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Figure 1-18.
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sweep the wings forwasd, As che handie is moved,
index masker on the wiag; sweep position indicator
lowe the handie poion 1 st in slcing e
sired wing sweep p

WING SWEEP HANDLE LOCKOUT CONTROLS.

T wing swecp e ockous ool (10, fgure
ORES

and
< Tecwed o sbove and e

cep control handle, When either con-

rward, the word ON s visibie, aod +

latch extends which prevents af ene of the

ing sweep hundle past the lacch. When eicher control

s mosed aft, the word OFF is vis he lasch re-
racts. The fved sares lockout contral, when ON, pr
e ing sweep handie o

,W ihe 26 degrs positon: Thts s th. wecp angle
swhich the fived pylons and scores are in 3 stream.

ined condiaion. The weupars ek e
o e o 5‘

ement of the ey
handie only. l(uv\md oo s uareseived berween
725 and 2 degrees

WING SWEEP HANDLE 26 DEGREE FORWARD
GATE.

A wing swep e 26 degre forvad gte
e 123), locas wing sweep. x..m s

Sied oy Tormnd o i ihe ving svecp

bandle ac 26 degre e s thumbacrated o

iSsyingondd 0 e ml.@ posion, Uw(mmn .m
acc, slowing e wing s

e i e i o 6 G

WING SWEEP POSITION INDICATOR.

The wing sweep posion indiccr (10, gure 164
part of 15 sweep, flap/stac position. indicaor
Tocaied on the Jeft mah insrument pancl. The jod
tor displaysthe wing position in defressand 1 grad-
e incesnents rom 16 to 3 degrecs An
ees provides a reference for se-

1 wing sweey

of the scale. The actual angle of wing sweep is moni
o by st which mechunically follows he
change con and comeres s informacen
© an ::Ac:mnl il which drives the wing, swoep
indicacor pointer, The iodictor Feeives powes Teom
the 28 vd essential bus.

Section 1
on & Operation

FLIGHT CONTROL SYSTEM.

The primary aircraft conteol surfaces consise of o

sabilizer surfaces. Roll accicude is contralied by
asymmerrical defletion of che orizontal stabilizer
surfaces; and when the wing sweep sagle is Jss than

i the twailing edge of the vercical scabilizer.
o produce control
ce movemen. The control seick at cach crew sa-
dion is mechanically and electrically incerconnected
with the flight control system. The right stick may
be removed for vari requiremens. “This
must be accomplished whill the sircrafe is on the
cound. When the right scick has been
clectrical plug s inseried i place of the sick o main-
tain clectical continuiey. The two sets of rudder ped-
b e mechicaly kel g T sl
‘augmencation system employs redundant sensors,
Sk el e o el The
three damper actuacors, the horizonca stabil

Hydwic e st e id

tors, and the rudder actuacor ace supplied by both
primary and wilicy hydeaulic systems and can operate
on either system should one systen fail. The pitch and
roll damper response (gain) is varied by a selCadaptive
system as fight conditions chaoge. Command aagmes
ation, cheough the pitch and roll dumpes, augments
the pilot inputs o provide a near constant rcationship.

vided in the pitch, roll, and yaw sabilicy sogmenta-
ton systems. Showld electical power be

absent from
one o more of the redundant computers, the appli-
cable channel cavion lamp will light. Power o all
computers s controlled. from the three computer
power switches located o the ground check panel,
“The pitch and oll dumper sysicms accept inputs from
the CADC aad the navigation system to provide pitch

inction with the terrain following.
cadae (TFR) through the pitch damaper to maiotain
the aiccrafe at a preselected altitude sbove the terrain.
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Doscription & Operation
PITCH CHANNEL.

Mochanical Linkage.

Maml contel of the st n pich is b by

‘2 s movement of the contol sick This mor
et N canamac son e hchanncl }l\uhl’uu
wbes andbelcrals 10 the el and

mesrically. Figure 1-19 is o Am\phﬂ«( klltmmt o e
mechanical fighe conteol linka rol stk con-
e e provid by . pich o

Parallel Trim Actuator.
The parallel it acuacor will cavse displacemen of
the Horizonial abilsers 35 well 3 the somiral ik
nles the stick is manually sescrnined.

s

The series trim actuaror oucpu is added dowastream
Di

Trim Actuator.

ek Likewise, duplussment of the
will caus the hoisontalssbilisers o displace but wil
ot noranally cause displacement of the conteol stick.

Contral Stick Movement.

Gontrol sick displacement anoccur dus o srcs
mper Ahsphtem:nu i,

acracor or pitch dam; some
e, e o o sk oo ecemen of e
pitch com 4 119, (Re-

fer 10 "Suick Talk Back”, chis section.) Control stick
stops are provided in the crew module o fimit stick
Pitch Command Limits.

Pitch commands to che pitch /roll mixes arc lmited by

in degrees of honmm snhuue( kteeion sowming

all the orher inputs
NOSE UP NOSE DOWN
wPUT LT LMIT
Control stick stop 22 degress 14 degrees
itch mixer stop 25 degrees 15 degrees
Parallel trim
cwator 10 dogrees 8§ degrees
Series eim scvuaror 10 degrees 4 degrees

Pitch damper servo 13 degrees 13 dogrees
With both trim actuacors ¢ zez0 and the pitch damper
at 2010 and OFF, toral sick travel from nevtal (o full

150
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afc s pproximasly 65 inches, and from newrat 0

Full forward i approximately 4 inches. The force
quired s o the ik from euteal 1o foll aft ranges
from the inicial breakout force of

pounds akeoff trim is e, che pacalll teim ac-
caator dsives to & zero degree surface command, an
the sries teim sctwator will drive to position both hor.
izontal sabil . cruiling edge up. Wi

che pitch damper displacement o

"
sducer. (Refer (o “Pitch Command Avg.
mentation,” this section.)

Power Supply.

Power co the pitch damper im acouator,
o vcronor, wnd :u(k (mvwh-(u s con:
e com

s et position sad the scries and. s
acwuators will stop. 1 hydeaulic pressure
able, the position of the pich damper serva is indetcr.

Pitch/Roll Mixing.

Combined pitch and roll movements of the contral

sick are transi

chaaml 0 he pich/ol mi bly. Tn chis
i che pich/roll commands are sumed mechine

oyt Fonerad o e i hoe o

sabilizer acuator command signals, (See figure 1-19,)

Mixer Outputs,
“The outpu of the pitch roll mixcr is wansmiteed by

oo pushepull
valves on- the

et and the mose down s 5 15 degrees

tch Trim System.

Pitch trim cun be eff

cted from one of three inpus
pacalied pitch crim, serics

pitch teim, and swxiliary

pitch. rim theough’the picch damper secvo.
the
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Description & Operation

itch and Roll Mechanical Schematic

Pi

Figure 1.19.
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teady scate erors ducing ascopilot modes and auco

TF operation Ao surliat pieh e s, aining

s trim acvuacor and picch comptcr, i pro-
backup trim system and to be wsed if

b the Bich damper swich pos

ol sy confguaion 45 deeemined by

positon and the c cem s

marics tho i sy o 4 fonciion of these

variables.

Paralal pitc Te. Parlel itch o i pri
keofl a0d landing wuﬁgummm h

e fig)

i i DAMPER and the susiliacy picch trim switch s
in STICK. The puraliel pitch trim acruator can also
be commanded to drive by one of the following means:

By depressing the wakeofl trim bucon which ceners
the paralil teim acwators st the takeofl position
(2eeo dogrees).

inin, e pich damper switch to OFF which

e s b e i ol poidon
Gero

B mm..\g e suxiiary pitch i swich ot ofthe

s paraiel trim

RGP o acng e E v 10
AU Herfraghifatedt
akeolf position (zero degrees)

parallel crim actuator, when trimmed, will cavse
the conteol sick, pitch damper, and horizoneal stabi-
lizess to displace. The control stick will be centered
a0 the pich i foncion o the sick tim buton
s disabled when picch autopilot is slected, auto TF
is selected, and during TFR fail safe fiyup maneuvers.

Sories Pitch Trim (Autotrim). The series picch trim
eimor drve e hersone sabiis boc b 2
normally drive the control stick or pitch feel spring.
e Mmm.q of e ais pich e

edge up

tch
it normal accderacon (8% a o
156
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ol 1o seck p then the seies wim deives in
e .2 pheh dempts posion i
the pitch damper outpur. Wher,

s OFF or che
and land configoration.
Note
Series trim does not refieve the seick press
required to maintain 3 given
Thus (assumis
a0t been sdded) & i re
et e e i s o g
fight

Displacement of the control stick by force o by pa-

fllel trim will commane an increase or decresse in

" condision s nially providd by th pich domp-
“The pitch «

i o e depresed

Note

Duriog groud apsrton, s i i ot
e since there is 1o ais

ire retracied 104 the contrl ystem swich s
in NORMAL

Tim. The ausiley pich wim
the auxilicy pitch teim switch is
ped to ot o OFE i Whn the swiich
UP or NOSE DOWN postion,

i i 5 provided by one o boh o the (elowing

1) Posisoning an uxiiay pich i i i
12 s s, i s commnd
e o dom

(2) By directy deiving the p‘.a. series trim actuacor.

The nec effect nge 0 s i pich i
Figure 130 defines whether (1 (23 o borh i wsed 85
o Fancion of the ighe contol ysems conFurayos.
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Description & Operation

Flight Control System Configuration vs Pitch Trim Operation

PITCH TRIM DURING MANUAL CONTROL MODES

FLIGITL CONTROL SYSTEM CONFIGURATION,
dusitory | Awiopilor
Pitch, Danper “riight PITCH TRIN OPERATION
Trim Switeh | Suiter Confgmation
- o . Stk cem drives paraielpicch crm.
e 2. Series tim acwator in dampee oull mode.
1. Stk erm deives paralc pich e,
sTiek DAMPER Tekeoff & Land
2. Sercs i lcked ¢ cisng posision
1 Pl pich i o <o o ok
stick o Clean or Take- ' 0 o
feed P ap—
1. Pl pich i st cner nd ok s
orr Clean o Take-
off & Lind 2. Series trm scasstor may be deisen from she sick
i switch or the ausilisry pitch trim switch
1. Pacallel ptch trim scruatos cencers and locks
| o= DA Qs 2. Series pitch trim scuustor in dampes oull mode
3. Ausiliry pitch trim swich drives damper
1. Parale pitch trim aceusco centers and Jocks st
DAM skeoft & Lan -
e Takeofl &c8aad | Awsitiay pitch arien swicch drives damper s
drives th series pitch trim sccus
*Hight Conpguracion
Clesa: Hlight control syasem switch—NORM and slas up
O (Fighsconnlsystom swi-NOKM snd sdow o
@) Fiighe control ystera switch—~T.0. & LA
PITCH TRIM DURING AUTOMATIC CONTROL MODES
MovE PITCH TRI OPERATION
L Stick crim dencivaced and pacale pitch trm aceusco centees,
101E 2. Ausiliary pitch tim switch mus: o be usd i this mose.
5 by Avto
- " 1. Stick ten deacrivaced nd parsliel pitch tim acustor cencers.
AUTOPILOY
L 2. Ausilicy pitch tim switch must not e usd in these modes.
5. Sricspitch rim i driven by pitch autopilo error sigaal,

Figora 1.20.
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Impropee operation wil sesule if the suxil
aey picch is operated duriag.
e TF or pitch awopilos mode

he oy of he ausilney pich s o
command 1 he piich dumper will be 8 fancion of
el g gl

Stability Augmentation.

Picch subility sugmentation is provided through the
redundant pitch damper system o provide sircraft
dampiag and © improve the handling charscteristics

Damper Redundancy,” this section) Figure
shows the basic mechanical system and the pitch dar

& . Ths pitch compuies provids dampin s
e pitch d

provide the seady
mainain che aircrafe in trin
oo Roenpla'y g b
provide damping, and the airceafc will be in one "g"
High

Command Augmentation.

wi uived a Towe specd, an
euited during igh spe. ow altiade Aighe Wich

by the pitch damper so
ha for pracialy any fighe condicon {high speod
) “g” response wil be
given siick force. The command
mmentaon fxurs secomplhes this by adding -
5, i€ i€ is needed, o get the aircrate strted oo ts
i change, b 3 i apprsi ehs seamanded
s the dampe and i i wil move e e
tor o that aiecrafe. response zeros out on the c
158
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mand e o sispeed where conol effcine
e e e higher
evator defcson mesded 10 ench conmanded g

Note

“G” command augmentation is aot availsble
when the flight control system i in the ke
off and Jand conhguration.

As aiespecd incresses, less defection i required wad
the system works dhe dampe o tesulc in lss defeccion
forchesame sick movemen. Under sy st con.
o tho arie i s v bt ucut ol
vy (bt i
cion provideste fnal input 10 achiere

the communded reaponse and
o s sencred. By e

i the same regardless of airspeed or altitode.

The command augmentation feacure of the
Hight cont lanempt o mincin
he sickcommand vl of pich st 5"
force, ind 1l e tepondone of aspes
ioms. For inscnce, during.
diions where airspecd
orizoncal stabilizer will be commanded t in-
fattack, without addicional pi.
cempt to maincain the com

ceat rapid depature from controlied fight.

Automatic Pitch Control.

pitch computer can also accept inputs from cicher
e Buapion e s o she TIR computer
o provide utomatc pich comel drough the pich
Ganper. Reter o figute 1-21, Inerlocks are provided

o precnt incompaile mode secion. Reer 10 Aot
ioploc Sy’ 0 “Teeia Following Rer” i

Pitch Gain Contral.

The gain of the command s ik
e v it awromaricaly vlnt‘d o iy cond
ons change. This is accomplished b

by contiouondy
accelr:

increased or o syetem modifies its
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Doscription & Operation

e s 2 Funcrion of s own performance, it is called
Eereral, he quired

Clevator for che same :mmmmd thereby
i neacly cor

s sl ik o
ain becomes too )ugh o amphoade pch ot
oo may esist for 3 few cyles uatl che gain control

dition, reduces
of chis os.

(0 3.0 cycles per seconds the

o decrease. Wheo the picch damper
ihe pich gain i deven 5

o e pitch damper e

éomes igh snovgh due o &

momencacily cycling the pi
and then ».m o ma DAMPER portion. T shod
stop the oscila

Note
When the dampes swich s positioned 0 the
DAMPER postion, the g ey reive up
02 w.\mm incres o ch ot

his e the acerlt esponss and
darpiag may e novicbly feeed: Consr
ety if the damper switch is cyced during
TER operaion, st eponse may be e
e up 0 ane i afe e swich
Forumaed s the dampes posi

Pitch Gain Lock.

Whea the fight control system is i the takeoff and
 configuraion chs pich ain i locked

The astificil sall warning system consiscs of s rudder
pedal shaker, 4 sull warning Jamp, und an audible
Sall warning signal. The syscem is astomatically

160
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switch when the
pecdal. shaker, lsmp,
and audible sigoal all occue ﬁm\u\mnm\uly when
either of the following condicions exiss:

armed by the adiog geas squac
sitcraft becomes aichorne. The

When the wings are swept forward of 30 (-2)
degeees and. the indicated angle-of atiack exceeds
16 (+0.25, —075) degees

2. When the wings are sweps afc of 50 (=2) degrees
and the indicated soglcofatack i greater than
18 scgmen el i g il o
vated when che probe angle-otatuack, in degrees,
indepeodens of the CADC) phis the ich ree
degrees per second, 1ol 18 (=1). Siace the angle-
tack presented on the AMI is compensated
b number, che AMI reading for
fon will
ehanges. The AMI reading a¢ which sall sarning
will vecur for sero pitch rate is 1 follows:

vary as mach number

Less than mach 0.30 18 (+1.6) degrees
Greater than mach 0.15 but
less thin mach 1.25

Greater than mach 1.40

16) degrees
188 (216) degrees

I addicion 10 the above conditions, when the ight
conteol disconacer switch i in.the OVRD posiio
ind the indicated angle-ofautack is greater than 14
degrees the stall war

occur regardies of the wing sweep posiion, however
the pdl shaker will be inoperacise. The stll war-
ing lamp (22, figure 16) is @ Aashing red lamp located
on the left main fostrument panel. Whea lighted, the
word STALL lanp. Lamp
intensity is concrolled.

ning lamp and audible signal will

appears an the face of the

by the malfunction and indic

warning signsl is
headsess of bath
snible sigaal may be silenced by depressing the land-
g gear hoen siencer bution. Siencing of ither the
Ianding gou warning hora o the siall arning signal
will ot prevent subsequent audible tone waening
from the other cireuit. Operation of the horn silencer
il o decie he ol g g o e
rudder pedal shaker. The system snd
eced g s of e eeneion w28 ncnr
Tump st bucton,

Pitch Channal Automatic Switching.
o changes st wichin the plchchaoc n he
Hight control system during the takeoff and landing
phase. Aurmac swinhing is secompled by the
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s postien o the

weight on gear signals, The fol-

ing desceibes he configration for four diferent
conditions

. Taxi=Weighe an gear, shs down, pich dmper

e i b o ing oo buc
may be s 10 38 ey o e
he kot trim b
. Parlle srim can e dfvn from e sick i
burton(s) if auxiliary pitch trim swicch is in
cpresied

STICK. Whea the stick trim buton is depre:
NOSE UP, the parallel teim actuator will drive
e horional sbilzr the oneol ik the
stck rsosducer, aad the pich

per in
o up direction. The appostec will ocur e
ity uins are locked.
& The sl wario deio s ot smed
mil acclerometer sigaals are locked o
2 Lo o Sias down, weigh of g, pict, -
et switch - DAMPER, suxilsry teim switch —
SHICK, Takeol st se pror % akee.
. Series trim s locked at 3. degrees erailing edge
b Parallel teim can be driven from the contzol
sk tsim button(s) 1o trim the aircrac a5 e-
ired,

e " waening device s armed.
4. Noemal sccclerometer signals are
3

acs revracted, gear up, pitch d

“DAMPER.

a. Series trim acrustor is in the mull mode.

b Pt gin s i s adprive mods and aworma
iy the gain of the pitch

ot s Highe condiions

Cruise— umper
switch

& Pusilel cm should be el 1 trim 1 s
ot s 1 ght. The ik wil o
il whee his i sccomplished

. Thesall warnio device i armed.

. Nocmal accelerometer signals ace aceive.

4 Stat Extension Prior to

& Seris trim actuator locks at its exiscing posi-

b Parallel teim can e wsed to reestablish trimmed
fight

Landing

€. The stall warning dovice is armed.
. Normal accelezomeser sigoals ae locked out.

Pitch Channei and Pitch Damper Rodundancy.

1 sabilyaugmencion igoal anee e pich com:
puer where ey are converted into thrce command
Yanits Comparee opas e suppied from see s

Section 1
Description & Operation

e soucs 0 thres idenicl pich compuser b
‘ach board separately computes & pitch gain
,..a. command gna. Th tre sparaly co

b mmu gt sgoal
s, Shou these signals be signitcandly diferent,
i oot ot i vl b

iciat fiture, which causes 4 pitch channel caucion lamp.

be unaffec
branch could result in () a0 changs ia apeeacon, (5

2610 pitch dumper commands, or (c) a hard over pitch
damper. The operation depends on the nure of the
(it and subsedoent faiurec. 1 the

sulted in a sero command from the affected board,
hormal operat continued and the pitch

sanael cuation famp can be reset. 17 the lamp cannot
be reser, this means that the frse faiure is & hard over
fature, and 3 second failure in the same direction will

wse a hard over damper. For this reason, it is recom.
mended that fight conditions be < seeve

‘envelope and then ura che pitch damp-
er OFF. When the pitch damper is urned OFF, the
piteh dumper caution lamp will ight,

Signal Selection.

upus of exch sgnal slecior il b dhe same
o s metncin. Dowamcom o e soal
selectors are b amplifers, cach of whi

50 0 z€r0 and the damper is hydraulically centered

Damper Hydraulic Lo

The pitch damper hs owo actve valves and one model
valse. The average of the command signals fzom the
active valves hydsaulically control the movement
of dhe damper ousput rod. A third
& model servo and docs nor co
usput The psiron of the dumper outpus od and the
posiion of the model servo are compared o decect
malfunons. Shuld » mlfoncon i, the tanper
wtput rod position will not
o posisionad e i
gm Hpdenic log

e command
valve. A seansiene will

Trom theremsinin acove mres
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I I e e i
i

vl he plch dumper
caution lamp will ligh, but the pitch damper r
ot be affecied, and 1 traesient will o be fel

Hydraulic Servos.

The ewo active servo valves which control the dumper

Goution ap wil ight. Norenal damper operation wil
consiwe by ving the remining v o wahe
and bydraulic sysiem. dumper reser
buton s a0 fct ntes hdeaic prevns etoins

Pitch Gain Changer Redundancy.

the pitch computer, three separate circuits

oution amp, il
the three circuits. Ope
2 sccond failure occurs. I ch
o be s, scone slos could Cat g e

%0 g0 10 minimum, maximum, or be unffected. For
his ceason, a decrease in airspeed is recommended

ROLL CHANNEL.

Mochanical Linkage.

Laceral movement of the coneeol seick is transmitied o
the pitch roll mixer assembly by s system of push-pull
s and ellcranks,

commands to the

med
commands to e el and ight borizonal mbier
2

sives and scuusors. Figure 122 shows 3
.u.,m.n.m ‘mechanical schematic of the roll channel
linkage and damper syscem. Stick centering and stick
e e phovided . e s ot e cmbly. In

v asembly, oo feel apeings ae provided, When
. et o ot o
i s rached o ane bl
stick tavel. O balf ek dipacemeat commands
2degree rofl hrough the ,mm/mu
mixer 1o each of the horizontal stabilzers wi
force deson being encounrered o this poiaé. Approsi

162
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msclycghs addiional pounds mus be xered an he
control sick before sdditional teavel can be achicved.
The bigh g.m..m fet ping brekou: cuas i
force deten and provides the sick force gradicnt uncl
Fntcheacbn sl e
dflcion commands & degrs of, roll dispacemet
theough the pitch/roll mixer <o cack el
sl wuhxhz.au.nmw:m(,xhu.wmnb\en ick
defl 4 by sick stops locared withia the
S degrees of mechonicn

cockpitie

command. Fig-
e 122

o sick

e roll damper servo
also provides roll control inputs o the pitch rofl mixer.
The ol dampe i o e sy e
o The ol

cabiliey
e hort.
rvo is ideatical

o he pitch and yaw damper sérvos,
Power Supply.

The electrical power (o the roll damper syscem is pro-
vided through the thrce computer power switches lo-
caced on the ground check panel. Electrical power o
the spoiler system is provided through the computer
powe switches, numbers 1 and 2. When these switches
ase OFE, spoiler operation for roll control s ot avi
sl When che ol damperis o, che ol dampr servo
ac raulicelly driven %0 s neucral posicion
Whn hydranlc presore s ot svaable e posiion
of the roll damper servo s indecerminate. A
posion cransducer, lorwed . the ol et mmm
nds ponlincar command sigoals (© the roll darn

20 e syt et

Spoiler Operation.

Wien dhe wingsar forward of 45 degrecs,roll con
acion of owo polrs on the o, of

cach wing, Fach spoiler surfacs & acvusied
v scvmon. The owboerd par of sollr

scsaors s oxension presare suppied by he sy

he

o the spoilr acxuators. These 1 20
mechaniel linkags - the stick and che spoiler,
Both commanded ;W.xm e to 0 musimum o 63
degrees at che stick force  spoi asion
sk dipacemens s monineu.
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muv Lockout.

wing e angle is 45 dogrcn e cles
wical commands 1 the iabowtd spoles sewators are

ress the ey hydemulic pressare 1 semoved from

S Spoilr acsators.
Spoiler Monitor.

Whenthe wings ae forwardof 43 degren e spilr

monitor wil lock the inboard
e ot i S b e o gt wink
spoilers extend abose 15 degrees due <0 2 malfunction.
1 4 spoiler fnadvertently extends without being com:
manded and th srcae sars ol he pilos would
apply 2o opposice stick command 1o maincsin wings
150 Exmaon of spotier on the oppait wirg Vil
cuse the monitor, chrough a voriag proc

dion Jamp. ill
sure (o the pair of spoilers thac is locked
malfuncrion <1l i

s il e reuird apere e monior. Wi the
piloc moves che control scick o hold wings Jevel, the
Tnonitor will vote and the Faled spoflr il be Jocked
down 25 previously described.

Stability Augmentation.

ol sty augmenaon s povided by edundans
foll rate gyros and electronic computers vsed in con-
N“qmn i sdonde e ol d
rovide aiveafe coll damping sigoal. e
Fure 133 Hve ol damper ervo o rsponds o
stk command s fom  somiea ik posiion
o o e comee g T
runsducer supples, separte seciaa wmmands 19
e fnbourd and outbosrd spoiler actuators.

Command Augmentati

effectivences of any control surface varies
T i condionn, A o specd s i st
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ecul degrees of diffcrentinl horizontal sabilier ey

Sk disptaced, he rol damper a0 recives n ine
e command sgon rom (e ik pesion ansdoer
o g i Ths gl epens he com-

ded sircra I damper
Om\o&)mm . ‘nlm nitited maneusers and auganents
s i . The ety ol oo
iphtemens il i proporions o s ftrece
aveen the commanded response and the acual sircralt
rsponse and s ety proprdoal 10 e o
e gain urfa
vary with
Wght condicions 5o the varigions in the resuiog si.
craft response wil be minimized

Roll Commands.
T o sl i gl e ' Gk
mum at che stick force deres roll

e wuvmnud o e deprees per w,.d v The roll
damper authority is 12 degeee aial hori-

Sonted sabilise delecsion; Lo for 8 e roll he Iefe
surfuce displaces 6 degrees up and the right surface
disices 6 degres down; che opposice occurs for 3
ight ol depend

the rol sin. Reler o ol his
Se defecior the
total comeand (mechanical plus damper) may exceed
d nd lionic, 1F this occors, the excess roll

which may appear 45 pitch or roil stick movements.

Dampor OFf Oparation.

When the roll damper is OFF, full scick defection

horizoncal
chanica Jinkage command o the horizontal stabilizer

Roll Trim.
Rl i o ccompied devugh e ol e
servo. Roll teim command signsis operate coll trim

ecl 30w ssembly. These relays

T
eupedces 1npples a roll s comenard signel 0 108
roll computer which causes the roll damper wrvo to
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position the horizontal stabilizer. Since che ougpuc of
P

i o0 darupe sevs 1 1 e it she ot ko
linkage, the control stck docs as trim
applied. Roll tr is conceolied by tries buteons located

s Approximavly g seonds s
sere o coll ceion
operative whe the ight control 4,,
comnect e piaced s OVRD or the o dam
i i positioned 1 OFT, Under hes condisions,
roll crie ioputs will be reamoved. The
o can cither hold sk forcs o houl e wings
el it yanw ceim and aceept the accompanyiag side
lip when Tl tim & not aviiabe

Roli Gain Control.

e sin of the commund signal senc o dhe roll

damper servo is auromatically varied ss ight condi
o change, This ' sccompliobed by, cacssonty
manitoring the coll rue gy: cermine if

he gain should be cith

pear sluggish to lateral
i betomes tos high, il
few eyel

11
arplicads ol .mu.m,., may exist for &
e rcit, which senses his sl

proper value,

il the gin contl i

P the roll gain is driven
0 it minimum value of 20 percens, aad the roll
dumpes

b 1 e ,....mommga. enough,
due mm‘.:m..m..., ©© cause the adaptive frequency
% ol amplsde ot e

minimum value by

and damping may be noticebly reduced. When o the
akelland and comtgarnion the ot gain 3 locked
Roll Channel and Roll Damper Redundancy.

T sick posiion rnslace, ol e s e
e i comtol rcun and e v dompes

5o
tion & Operation

0 s sedundans 1o he sume exent 15 deseribd
under "Pitch Channcl

dancy,” - An

cither the ol chamnel or roll g

lamps 1o T

e A damper malfunction will cause the
per caucion Tamp o light, The. ol damper

, o e uau.,am, (ehre inkorporaed it she
s

YAW CHANNEL,

Manual comol of the airrae i e yaw axis s
ved by lef or sight pedal mosion an either of

oo scts of cudder

miteed by

rodder
caution |.m,. 1 Tght when svsiable avdhore
e the authoricy progeammed by the <
Position and the ight conteol sysem swich, posrion

Yaw Damping.

Al dumping s prvded by the yow
e command aad e yav i
acstor .‘...mn..a arc summed with the rudder pedal
:.u mmm\ m (hm appled

command i
by mmhnmp\l ‘mhg
rudder oty o e o dompor

oo i 215 degrecs
Rudder Limits.

P oy s prvded e ot ok e
pedal trave degrees of rud-
e ot Tho o ety byl S

1 valve s limited by the afe sop, which is set st
30 degrees {nominal)

Pedal Shaker.
A pedal shaker is attached 1o the pilocs left rudder

pedl 1@ provide sall warning. Refer to "Arcificisl
Stall Warning Syscem.” this section.
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Power Supply.

o w damper servo is controlled from the
compute power witches on e round check panet

Damper OFf Operation.

he yaw damper js controlled from the yaw damper
i o on the auopilo/dumper punl. When
he yaw daumper switch is turned

dumper servo wil by
duper

and .
be imme: L ¥ hydravlic presare
o il o orion of she you dapee mevs 1t
indeterminare

Yo Trim.

Yow i i scomplied by an il dee
actuator which mechanically position

son and yow e gl
o s Xow i it s dsrnd 53
o prevent the damper

{rom oppesig scsdy e ok commans

Adverse Yaw Compensation (AYC).

AYC is provided o improve turn coordination in the
s fonct

KIAS or mach 0.62, whichever i less. The main gear

Saction 1
Doscription & Operation

s swisch, dacivas AYC when weght s on the
in gear. AYC can be switched out by placing the
e ol dicommee i e VRS g

Attempring abrupt rolling mancuvers or bank

sogis i cacs of 0 deges i o fighe

contrl sy n he ko and o conts-

uration by extension of the sla uu!bvphcwng

e Bight contol sysem awic i

LAND can et in s of st o e e
e

Yaw Channel Automatic Switching.

The yaw s fxed gains; however,

o g ml\llguumms occur 48 shawn below

for a typical takeoff and Jand

L. Pre-caxi—Flight control system switch — NORM,
shass are retracted, weight on gear, yaw damper
switch--DAMPE]

. Subily sugmentuion signal inpus e v

accelerometar signals snd washed out yaw rate
oo g
Note
1 she s i oc o0 v ground, the

may be displaced slightly
h.u.x ecleromecs oput i
damper syst

due 1 dhe
o the yaw

b AYC s inscrive,
. Ruddesauoriy s imie, a ol nse wheel
ereir

2 ‘[-vathm control system switch--NORM, slacs
el weigh on e, o dampr swich —

a sm».m, augmentation inpucs are fixed gain
od laceral acceleromeier
damper displscement duc 1o un-

farger i this mod

ignal is not washed out.

< Rudder ,.mm.m, sl il e e
steering s avalabl

5 Lit of—Same 8 oy excepe e s 5ot o0 the

e
= Saitiy inputs

ation are futersl ac.
clerometr igoals and washed
lamals.

ouc yaw rate
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B AYC inpus e aceped by she yaw dumper
improve turn coordination (AYC i
s et sidetp and. adjoed roll rc ingu

& Ruddee av s fall.
4 Sia RecnetionGone sy yaw damper svich —
DAMPER, Fight contral system switch_NORM.

& Subly sgmenaion npus (g chasee)
and washed out yaw

sigmt re swiched out whe s exe
Sion is ess than 70 p

¢ Rudder suhoricy Iecomes limied when siac
extension it loss than 2 percent.

Yaw Channel and Yaw Damper Redundancy.

The yow ducpios s s sedundas npus foe
computing the required damping sigaals and uses

o lecors 0 he sane manner a5 deribed wnder

R e oo il et o S
‘aution Tamp 10 Tight.

Adverse Yaw Compensation (AYC) Failures.

Whea we

jght is off the main gear and che slars aee
extended o in

the fight conteol system switch i i

& LAND, ihe yaw dampes sy ecives ad
iioos inputs e provide impeoved e coordinion
Thes addtion mp,.(. are refersed to 35 AYC. A
C is he sideslip probe. The probe
e o fobeaed
genr. Two slots in the probe sense air

o
cause significant rudder

e lns
e o check o e o i
recdom of motion.
AYC il may sl fom o sdi probe pro

Jem o dectoric componcos e An croncous
sdesip probe. posiion ...., c'vp 0 15 depress
of roade, diplucemet whe YR et e
rne 3nd shts sxtended o¢ isborne and. the Aight
Conteal astem. wich n T AND). The clec-
eronics for AYC consists of thrce identical branches,
Should one. e, it wou

f uld not be
detected during ground operation because of the land-
fng gear ground ssfery (squac) swicch. Ac life off, the
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yaw channel caucion lamp would lighe, but no un-

anted rudder mation would occur. Should an atcempy
be made o reser the light while the sats were x.
e 1 not resec. p could be re.

exenied for landing, the yew chuonel lamp woukd
in light, and it could not he resec uncl after
ighe was on the ger o the ars were resracted

A i off asdfos sisboroe . extnsn,
exper

dundar ci
il ighe unil e rdder defcion o
AYC an i by lacin he Tight
Contol disonaect switch

may occur ac lfe off
nsion prior to landing, result from

Small rudder ransens, which
and upor

ot he o weigheon gt
igoal 10 AYC during dhis check.

duled radder in-
“Unschedvled

Procedures for countering an unsch
puc due to AYC are uu\lmed undgv
Rolt/Yew Maneuver,” Secto

FLIGHT CONTROL SYSTEM OPERATION
CHARACTERISTICS.
Pitch Trimming During Maneuvers.

Whea paralle pitch trim is used to wimin @ pitch

command of one degree, the oucpu pitc
transducer will be only 30 percent of the value chat
woul i present had the scick been hel
s poston Thus e magaicde o the ommand
Tess

st the psch dumpe il e
used than when

el sick must be trimmed

be required i force is used to hold the same.

Roll Inputs.

During ground operation, aceral seick inputs wich the.
coll damper on will exhibis the following characteris-
ics which e normal.
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e conol sk conor beld st s o de
When the co ek s rocorned to neuteal acer 1
haed over de i

 is caused by che sacura.
cion of the roll damper system from the stick trans.
ducer

*Rapid ot s morins wich the l damper o

e il bump being felc in the conerol
ik an 4 mmentey o fn he e s
. posicion. This effect will be miore pronounced a0

o msme o s 15 oo by rce Fmieing o the
syt
4\\(‘hyw ol i s apptied, e soll damper rspods
the Lorizonal seabilizers. 1f the teim
s ot B S
e e ol e When ol i then e i
st dircction, by cither of the stick trim

e teim inp
o limi,

o below che. roll damper situea.

Stick Talk Back.

A condicion kaown ss sick talk back may be experi-
o whenever the ich/rll mixr ot  both
¢ horiontal stbilizer actuators is unable o

od
5 largs/eapid moe dome, Sonteel
ot foeil gl gl

perienced wheneses the rate
into the
horizontal stabilzer . x

bk bellank iy e

e humunul bl chonor

maximon cspabilicy
the actuor. Should the fimic of the valve sroke

Section 1
Operation

be e, e mies oupus od will momstarily
stop and will ot respond Nrnw vitch or roll

inputs until the commanded b siished |

i oo, Do this period 3 momentoy ontror

sick pubse will ay be noticed ducing
operations ("Surface Motion Check™) with p

Bramme:
with rapid Jaceral sick inputs. The horizontal stabic
Tires acuators are rae iemied 0 36 e

nd

PRETAX CHECKS.
Control System Movement Check.

The control sk and radder pedes

ay. I takeofl teim 75 frs set, foll

E of
10 degrees trailing edge dowa aad 25 degrees crailing
edge up, Rol sick dispacement shoukl uuse & difer
e becwen s and igh sablizes of { dgrees
i diplacemnt

s i
bt Fll o i depend
ing an the s psiion ‘u.d rudder suthority switch
posicion. Fore

pich inpus on e ik, o ,mu Calk back can be ex-
ceed i the pitch dicec

Stability Augmentation Test Operation.

c purpose of the s mosn
e s e e m«‘vnud o et
e ds

o the pitch ser ich, seri -
cion is checked by verifying dhat both sabilizers deive
csiling edge wp uncil the trim auchority Lmit i
reached. Afee the swbilizers stop driviog, the auto TF
switeh is placed o the Al position. This action

e e orl ik e, andthe rfrscs o

e referen
ion lamp und TF fyop off caution lamp to
g This st scion s acvey pevems e
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s rim cator from diving while e suiuce mo-
ton test i in progress; however,sabilize drifting may
. when this 10t 1 oot in progres.

Surface Motion Check.

The mastr st bucon is depresed and he subile
auge

“witches are relessed,

cedu
e cmion s shouid e

Surface Motion and Lights Check.

When dhe mase s switch s hld and the subiliy
cch is placed 1o the SURFACE MO.

(hangetm cion lamps to ligh. Thus cight lamps light

all dhree dampers displace a5 required in Normal
Procedures, Secion 1 Th dampe rese hacton i wed
o reset all lamps.

Stick Movement During Ground Checks.

Duriag the sability augmentation checks, 1 rapid
displaemens of dhe coneol sick il ceur. This s

condition. The sick should not be maoually
Conseinnd ducio vhose checks soce e will mpons
unnecessary loads on che scick-damper mechanical link.
.

FLIGHT CONTROL SYSTEM CONTROLS AND
INDICATORS.
Control Sticks.

each crewmen-
d. Prioc

The oo control sticks, one locared at
ber's station, are mechanically interconnecte
o TO. IETIBASYS, each stick grip
4 trim button, a reference engage button, a nose
wheel stcering/air refucling button, o gun_igger,

‘After ¥

wheel stcering/air.refueling button, a. gun trigger,

170

o, 1EIIEA

Control Sticks
(Typical) :

ToP ViEW

c'.‘m.m Trock Relean
g ol

4 G Trigger.
3 S R cease Pikh Contol Sick Sawing Lever.

Figure 1-24.

amd an awoplor slee/pich com
lever, The control sticks also serve as &

ol sick sering

Rudder Pedals.

Rudder coneo s prosided by o s of rder pc

the respective wheal brake in the con-
Ventional manner.

Stick Trim Button.

trim button (1, > ick
i ke LD, WD, NOSE VP, NOSE BOWR:
i springloaded to the center unmarked OFF position
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Left Sidewall
(Typical)

Moving the buton o NOSE UP o NOSE DOWN
trim actuator to_posicion the hori-

promint thuri ommesicly wih

edge either up or down. Refer to

Sckion, for vaions tim auchoriics. Moving the but.

ton t0 LWD

the wings level positon by e of radder i,

A

fary Pitch Trim Switch.

An suxiliary pitch wim switch (17, figure 1:25),

marked STICK, NOSE DN, NOSE UP, and OFF,
o on die ifc sdewsl When, e swich ¢

in the STICK position, pitch trim can be comi

by th i bcons on e contro sicks. When the

Description & Operation

Wing Swasp Hondle
Fliht Coirol Dscomnct S
Si8Fio Syaem Selecor Swih
neroty i o i S

Redder bty S
Figh Conrl Sysem i

igure 1-25.

ausiliary pitch tsim switch is placed to the centee

iaced to the NOSE U
o NOSE DN posiion ich v 5 provided by o

% the ollowing

1. Posioning 0 ausilsy pch i inegraor,

hich sends command signals to the pitch dsmper,

Dicasty dking she ik et ke e

3. Boh of the sbove.

With the switch in the OFF, NOSE DN, or NOSE

UP posicion, pitch trim inputs from the control scicks

axc inoperacive. Rol trim is o afected by the switch

posicion.

Rudder Trim Switch,
dder crim switch (16, figure 1.25), located on the
and R

A ru
et sdewall, s masked b aad T na b speing
oaded o che cerer uamarked OFF posion. Holding
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the switch in L or R causes the rudder rim acau
e e ugr s sh sleceed ieecsion il e
switch is released or 5 maximum deflction of
10.25 degrees is reached.

Takeoff Trim Button.

located oa

The cakeoff crim butcon (26, figure 1.6), is
e

pich i inegracos i drven 1 o il and e pith
Grim series drives the horizontal stabilsers t 3.8 de.
s trailing edge up. The button also funccions dur.
ing normal sirborne operacion.

Autopilot/Damper Switches.

Three switches, one sch for the pitch, roll, and ya
channcls e ocaed on th aucopilo/damper ‘e,
e pich snd ol damper swiches (1 e 120 are
hree position switches marked AUTOPILOT, DAMP-
B O e wwiches e slenoidheld

Autopilot/
Damper Panel
(Typical)

b
5. i o Hld Selcr Sl

Figuro 1-26.

o, @A

ihe AUTOBILOT pusiion, are springlondd 0 the

DAMPER.posicion, and a ked in the OFF
posiion.The ich lever i sty

ot oo o b ey diied
w dsmper switch (2, figure 126) is 2

1 switch mirked DAMPER and OFF. It s

W is spring-loaded

-

s roll hannls come n it e

el 20 he begin sng th core g ¢
hae ighe condition. Pacing eiter the piich or 1ol
wich to AUTOPILOT will engue aveoplo aricude

e oo (hefer 10
“Autoplo Spscm” i srion)

Auto Terrain Following Switch.

The suto werrain following (suto TF) switch (3, igure
I

located on the. autopiloc/
tion lever-lock switch marked

ion lamp (ATF not engaged lamp afcr

2 knob is in th i
climb/dive signals from will control the
cruator. With
IF the reference not engaged cau-
(ATF not engaged lump after TO. IF.
i

engaged caution
frer T.0. IF-111(B)A-
. For additional informacion on
0 TF switch, refer to “Tercain Following
o o

Damper Reset Button.

€ s buon (2 fre 129, locaed on

the pitch and roll gain changer lamps.
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Rudder Authority Switch,
T rudder sucorisy swich (13 fgure 125, Jocaed
onche et sidew Al i and’ AUTO.
Vit N0 poion.fll o

ity i
FOLE pesion. 01 roir
iy v e i s porsion,
Flight Control System Switch.

The flight control syscem switch (19, figare 125),
locuted on the lefe sidewall, is macked 1.0, & LAND

of a system malfunction. The NORM pori.
che posicion of th

mpucer gains are
Tocked and he ik ek i e Toched
at s present poscion,

Note
Fhe 70 percent sac swisches are located on
both the ight and lefe slacs Both switches
are wilized in the flap/slac asymmetey
\oring crcuit, The righs swic provides an
input 10 the feet and srim assembly for fighe
control system switch functions.

ook on the e, AYC s atvae, When
s ted the following ifighe (cesn
wnﬁgnnmnn}!nnmumar:( ovided: the pitch dacny

ond t i 1 resencs e hich o

Fai
aused by the oserride action of the

Section |
Description & Operation

fighe comrol diconnect swish on the sdvese yaw
compenssion and el shaker ssems, U o the
i <ol sy owich - & e
dheTamps 10 0 o even tovgh o ik
has caken i

Asempting sbrup olling manevers o bk

e i cxcsof G0 degroe, with the fghe

ot nd land contg

sion of the satsof by placing

e contral sysem s 0 0. & LANDY
can result in loss of conteol of the aircrafe

Flight Control Disconnect Switch.

The flighe control disconnect switch (13, figure 1.25),

locued o dhe e idewall is masked NORM and

OVRD (override). A covers the switch in the
RORM posiion o preven mnincnon. seocon

Placing the switch 10 OVRD removes the following

L. Pitch and roll auropilor commands.

2. Roll wrien s

5. Auxiliary picch trim inputs to the pitch damger.

4. TER dimb/dive commands o the pitch damper,

5. AYC and pedal shaker commands

e in the ko and ind contiguion, the

(OVRD pasiion light e pich and roll i changor

tamp, Als,the rference o engged Eaion Ty

i

cogaged ca
nh»mwnm‘\ light when the switch is piaced 10

o the Aight contol diseonnces wmit
in posiion will cause the sul warning

geves, rogardless of wep posicion. Fuactions
Ror afeced by the Hight comiol disconnece e

N —
2 Pich sricssrm while the auxiiry pitc e is
in sick.

TER fail sfe fiyep maveuver,

TER climb/dive commands co the pitch secies sim

Fiight Cantrol Mastor Test Button.
b figh conel maser st bt 5 i 129,

i sdewai, prviis poser 10 o
Tormiag

1. Fighe ool 1 swihes snd busoas o e
uod check ps
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2. CADC text switch on the geound check paoel.

bile augmentdion s switch on the auxliay
T e e
Spoiler tese switch on the fight conerol switch
el

Depressing the button applics power (o the test switch-

20 burons o divion, sk wim (s olocked
whea the b depressod. When the bucon is re-

Teaied hose. switches and. butons ace noperable.

Accelerometor Test Button.
icelesomerer st bution (12, figure 1-27) i lo-

The acceleromete
cared on the groun check panel, W
conjn ih

. Duin s chck,the ruddc moves I

sl sabilize ng el up
xluc w (he Sction of the yaw and. pitch dampars. The
saw and pitch damper and channel caution lamps (4)
Thoutd no Tigh for ahis ched

Stability Augmentation Test Switch.

o sabiliy augmenaion s swich (4 igure 125,
all, is marked SURFACE

ol master test bution, provides 2
checking the stability sugmentation system.

Spoiler Reset Button.

The spoilec reset button (9, figure 1:25), locsted on

and the spoiler caution lamp

agtin lock down
e

Spoiler Test Switch,
The spoile cest switch (1, figure 1.25), located on the
left sidewatl, is marked OUTBD, OFF, and INBD.
b is spring-loaded to OFF and is wsed in
flight control master tesc bu.

checlk_the aperation of the spoilers.

th the switch in OUTBD, depressing the master

To. IRINEA

st buton will cse e oucboard, e of soiers
i xtend momenturily and, then lock
spils cauion lmp o i

b

chock of he nourd sy 11 he spiier swich s
oved from OUTBD 1o INBD (o¢ vice sersa) before
sl e s pieof spoiers

 however,
the cuution laup Wil s oa. This il lnvelders
the iaboxed sporler check.

Computer Power Switches.
The computer powes swicches (16, igure 127) labeled
NO.1, N, 2 and NO. 3

check pael. T

o one branch of 1 pieh

witches from the essential bus. When the
switches are ON, and the electrical power is on the
clecurical power s available (o th

W

Chanica hydraaic ssem vl 10 operte the
fight conceol surfaces. The switches must be in the
(O poron i oedes fox the door aa the keoued check
panel 1o be closed.

Damper Servo Button.

sdamper servo buan (1%, e 127, abeled
NP SRV, o o dh oo
Whenthe damper v, rve

T an each damper s rrupeed. Fl
mand 5 ,q(n'l]\ Teom each (umpmex, cause each damper
servo to vore hydsaulically. This cuuses the pitch, rofl
and yaw damper and channel caucion lamps

gt

Rate Gyro Test Buttons.
e e gy s buscns (CHAN, &, CHAN B, and

CHAN ©) (14, figure 1
check panel. When two or more of the huttons

g

sulting in @ pedetermined displaceroent of the primiry
gt consl e Dep CHAN A bu-

con causes th e oo i he pich,
roll, and ocle Depresing the CHAN § and
CIAN ¢ w,mmn) s e wpeciv gy 0 be
wrqued. sigle button and the master

ed, all hrec CHANNEL famps
will light, The mm,x surface motion, if any, will be
less chan 2 degs



o, @A

Ground Check Panel

Figure

Control Surface Position Indicator.

ol suface position indicxr (18, Ggure 16

catons of the postons of e spilers, rudder, and
horisontal ails harizontal i), Theposion of
e e e o o i o e o

‘v for the night spoiles.

pear in each indi s the spoilers extend, che indi-
cators become blank. Rudder positon is indicated by
a pointer on a scale, with a range of 30 degeees (L)

dications of lefc or right wing down (LWD or RY
agninst 4 scale mounted on the axis of the right point-

Soction |
& Operation

T

=]

i

Engine Fire Dotoction System Module
SolTos Button

s

Compunr Fover Suches 3

127,

Tn his manner, ssymmeic sabilizer position in-
.‘.:.mms also provide lefe or right wing down indi-

Takeoff Trim Indicator Lamp.

or lamp (25, figure 1.6), located
i, i

 proper i i and the suxilisry
jech trim incegrator is hen the takeoff i

button is deps all afected surfaces. reach
e proper position, the Jamp lights. When che take-

off trim button is relessed, the lamp gocs out,

Pitch, Roll, and Yaw Channel Caution Lamps.
5, one cach for the pitch, roll,

sal o ety e I 0n the’ mal,
Cion amp panel (Ggure 1.3 Lightiog of aay one of
che lamps indicates that a malfunction has been sensed
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the computer of the respecive pitch, roll, or yaw

demr\ Since the u«m.m) i cach channel is

junds: 1 s cavion s
1 clecrunis s n

e ot Indicare 4

eve, s dov ndicue thet s
o losr. (Refer o “Pitch Chan:

per Redunds

i/
dive ol fow of he T up capeil o of
the referenc igaged caucion lamp (ATF pot en
oged cauton lamp.sher T.0. 1 TF

v off cxution Tamps, and loss of pich of rll uto-
phes cpabiliy. For thes resoas, TF operation s 08
d

recommended and atopil aparation should be o
irored closely if « able yaw channel caucion
tamp is lighted

Pitch, Roll, and Yaw Damper Caution Lamps.

Three caion lamps, one sch for che pich, roll
ad o dampers e locd on

cion iamp panel (fgore b

che lamps indicaces that a mal \mrnnr\h e
in s epeive damper, S £ bas o
e veles and e v, ging o o of o
Cosion o docs mot bt s copplee damper
Gt howeyer, o o e it s
aundancy has been los

. oy oun of

Spoiler Cavtion Lamp.

The spoiler cavtion lamp, locaied on the main
cation lump 7.

Roll and Pitch Gain Changer Caution Lamps.

Two in changer cauion lamp, one cach for

dundan lighting o one of thse aution amps ind

cates that one o s of clectronics is in

et bt doss no tudicae ¢ complt fiure: b
indic o red

ever, it docs indicate thac s wodancy 5 Jos
Tighiing of both mps simaliancously il pormaly
indicate a disagreement between the position of the
conteol sysem switch and shts s the configuration

of the fight conteol systom. This will occur when the

176
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Ianding gear handle is in the DN position and the
e and

geat handle i in the UP position 2o
ol sysiem 35 in the rakeofl and land coufguration
when'nor commind

-+ Authority Caution Lamp.

i s cuddes iy cawion s (e 136
stion el Lighting

o e s th s e Setror

oo in the position commanded by

che fight control system switch. The

should switch o full authority when the siats e

extended and o fimied auihe

ehoricy when the slacs are
retracred with the flght control system switch in the
NORM posicion.

AUTOPILOT SYSTEM.

The autopilor operates in conjunction with the pri-

iy fight refesence i
o ode g e abrinc from . bo .
S system. To maintain subilized con

put sigaals are sccepted by the

navigation error sigaals are supplied by the bomb nav
system.

Noto

After TO. 1F-111(BIA593, magnetic head:-
ing information from the AFRS is used s 3
heading reference during che roll suabiliza-
ton mod

The auopio sy and he sigoas which e sup-
plied o the awopilo are sl s redundan:
oo, e CADC ok 4 allre indication capabile
Which wil light the CADS lmp should a mal-
foncion. oveue i she CADC. Tn. ke masaer. the
yem b  fniurs malfancion descion

hich will light the primary atitude and
pvnmlxy  heading cuntion amps when cerain fulures
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Note

© Cuution shoud e xercised in wing the
il when s sseble o chunl
cawtion lamp is e pomer oy e
ot dhe i o st mapior e

pion shoid b execind i op
nctions exist .a“.mg e
roain on the ADL o altude
e, diptan
iyl i ey
AFRS magneric heading,

However, in che event of
mcion,or when th ins:
U the s

Notmally dhe autopilor receives suitude information
< bor

onied in th i

operation in cicher the picch or roll autopilor modes

AUTOPILOT MODES.

Tt pich owopl mdes are. il sbilzion
The roli autopilot
od

ncludes gnm .m,,.g bold
Incompacile 'mmpﬂnl ‘mode selec prevented
e merlocks. Pich sevade nabilfcaion s i
Chec “when he-pich swopior s engaged snjon
either the mach o alitude submode is selected. Ati-
twde subilizacion will ho'd the sircraft on the 1o
erence pitch atciude
aged, roll auciode i in
THB)A593, heading i aso’ held when
ogagement s i bl sngls s chan 70 (52
g

Description & Operation

Aftee T.0. 1E-1LBIAS93, if he roll awtopilo s ea
Baged when che roll acide is greacee than

(2 deges, he comn: esding nd ol
chronizer signal will cause the aiecrate o coll 10 @
s s 5 € e o 03 S M6

. 1 consn ok is cogaged o 2

g the k. i bank angles of
s dediengg b
e munully manevvers, o oy lime, by

m;;mu e o

modes. The new references will be thac which exises
wl ol stick seecring
fever i e, providd the pich s does o
exceed 30 degr

Atitude Stabilization Mode (After 1.0
TETT1(B1A-593).

“The pitch acitude sabilizacion mode and/or the roll

) degrees, sre the inicinl

established when the pitch

damper switches (1, figare 1-26)
ot i

ol computees commands
[

itoned o AUTOPILOT, i s
(=) degee ontrol
wmpmm‘.m, w.mh

OT when the roll stieude is

2) degrees und less than
the roll synchronizer will lock and the
e of autopilc engagement wil
maincained. 1, wnder these condicions, the consnt
irack mode i snsaged th it will roll wigs
level, and the coll damper will control the aircealt
sovording 1 the mew secrune. Dorig comman seck

177
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imode of operaon o hangethe ck e rll anles
of s han 70 (1 degres, e CTR bsion on he

Conol sck s be- depremed and. then rlened
o the o track i+ ninhh\hcd I duing consans
crack mode of operati of less th

(£2) Gegreas g imiodice
conteol sick steering, e

o o sy byl

ihe conv sk ssring dsoaged, by
control ik, he sireraft wil toll wings
v sk & ssablhed o the ime he

ot

5 ek e and no o
e o stick {5 cntered. IF the heding lmvlgnuan
mode of zoll sutopilot is slected in liew
e thesirenf wil ol o sh bk ngle ,.qma
the course computed by he bomb s
st then 10l ot wings lovl. I pich autopior
it engaged ac this time, the original pitch auitode
il continue o be coneolled by the pich auinude
I

o engaging the pitch and/or roll autopilor system.

Mach Hold Mode.

The mach hold mode mainains constans mach. T
 wirceafc picch -
horizontal stabilizer
suinces Upon engagemensof this mode, » much el
et up in the CADC. Any deviacion of mach
s in an etror signal from che
D ek ot e Uoininemce e
resule
o e ) dmw \..4 pich s
trim, cassing the aircraft o ros
nach ‘mumber. An opposive command B wed for 3
decresse in mach.

Alfitude Hold Mode.
“The altioude hold mode sutomatically maiasins con-
ant pressare altcode. Upon engagement of this
mode, an altitude refecence s established i _the
CADC. Any deviation in sirerae ahitode results in

178
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1 the aireratt ali-
e, the resultiog i
wse down auicude
pitch seris teim undl
posite commaod

st crr fom, he CADC

is given for a decrease fn alieude.
Constant Track Mode.

i ek mods mainins tho e on &

nal o
ﬂ.g mN mmpm., The roll compu s
s v s, il daampers torrccng she’ devi

Heading Navigation Mode.
eading navigation mode, che.
bomb ey system

< by

When operacing in the b
awopilor receives ,.g..m from che

jaacian pontins shwld not b used
knob s in 4 posicion other

than those above.

Control Stick Steoring.

wi il made i engage, incldin baic
e sabilsionwuoplc opersion ca be 4

engaged by use ()Mnmml sick s cior t0 T.0.
LP-1TLBIA-393, control siick ,mm..g v
. pch chanicl by applying + fore greer than

15 s orae o e et 1 s comrol

e manually maneuser the sircrafe 33 desired. Wi
comeol sick sering s erminated, he a\uulnlm wil
ngage provided the

Ceoded Peio 10 110, TE-L11(BYA-593, it s
zstion only will be engaged

ing s ermined: sbmodss st
previously selcted, Aftee T.0.
Sleced modes will be automarically re-engaged.

AUTOPILOT CONTROLS AND INDICATORS.
Computer Power Switches.

e computer power swiches (16§ 7). o
e e o pen oy ettt
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pover fo awopil o s figh conval sysem
aperion. (Reer w gt Cons Sy ihis
section.) The

e the power swichs
i the stabiizacion plcforam of che bomb aay ystem
is properly erected.

Autopilot/Damper Switches.

T surpilo domper swices (1 e 126,
o o pich and il e o u...\um.u,p,ym/
mper panct and have three positions marked Al

NmT ISAMDER. and OFF- These swhs re ol
ld by 28 vole de power in the AUTOPILOT
wre sprin-loudad < the DAMPER position,
and are Jover-locked in the OFF posicion. The switch
ce switch s enlarged
e The i

. Whe

oT wmm, e
il mainain

et o piloccon-

J OAMPEK when

e
e tol and pich dampers e
‘Control System,” this secior

Constant Track/Heading Nev Mode
rch.

‘Tl constane rack/beading nev mode selector switch
4, figre 1-26), focated on the auroplot/damper parel,
is'a threcposition switch marked CONST TRACK,

and HDG NAV. The switch is solenoid held by
28 \0f dc power 0 CONST TRACK or HDG NAV.
and is spring losded o OFF. The switch will not lacch
i the CONST TRACK ar HDG NAV positions un-
tess he ol awtopilot/damper switch is in the AUTO-

T position. When the switch is posicioned 0

¥, the constant track/heading nav op-
mtion will b oo

Soct
Description & Operation
Altitude Hold/Mach Hold Selector Switch,

T tinue bold/mach b slector swich O g~
avtopilot/damger_panel, is o

priogoaied o OFF
either ALT HOLD or MACH H
i mu\up\hn'dumru swi

Switeh is in the ALT He

OB, e pic sl will onira he st to
maintain the mach numbss presen et the time
engagement. Selection of the TF position on h

oldi
e OFE pot. 5 s o o Tt
ot modtuncrion

Reference Engage Buttons.
Prior 1o ernce g
ed o

Toc: each
“.m,».lm mk
of o

oth wed, one
refeence engne buons mus be moméarly o
pressed e

befae the mode will enge. Fisher buson
P b o o engoge she o

Constant Track Release Button.

Afee JEAL1B)AS3, o constant urack release
(R b 3, g 120 ot G e
i each control stick grip. When

reference for the ¢

an track sobmode.

Autopilot Release Lover.
Prior 0 0. IE-1LIMAS93, the autopilor relezse
lever locaed u dhe bse of the ik i, pernics
o disngage ul fancions of the

Pt twralding ey
179
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Depressing the fever will retura. dhe wuopilot/damp-
R Th dicngages il aut-

piaces the itcrale under piloc
aheeaf is bein  fown on TFR.
PR commands o dhe figh <ontrol
m.u, ed m deprsing and.boing m m\ww!m
elesse leve o TF opera e
e T i i, e commands i

b when the heve i slcsed salews 8 mode e

than TF is selecred

Autopilot Reloase /Pitch Control Stick
Stoering Lever.

A TO. IFILDADS, the st
pich convol ik seering ever 5, fgure 124,
B e o cach sk dri psmits ciher cien.
embee 10 dsengage il fanctions of che autoplot by
epresiog the lever full wavel o the second decent
ot mowing his hand fom th sk, Secom
o sctivation recuros the auiopilot/dumper
o DAMBER and the ,\m.m nbmode

of he evr iows

55 with < pich zmmde
s i mach ol

engaged without duenglgcv

ever out of the
ing flown on TFR, che
controls can be nter
che eves <o and holding it in the.
engased lomp will lighe. The m,,m;.m will re

reap
e e e loer i reeased out of the firt detnt.

Referance Not Engaged Caution Lamp.
Brior to TO. IEMASS, the el

guged caution lamp, located on the lefc main
e o g sner b Tollowiog cond

The wutopilot/dumper switches ase in the A
FILGT posion and conml sick scio
sed

oy swplor . (sivale ok, mach ldy
constant track, or heading nav) is selected, and che
reference eagge bution has noc been depressed.

Note

f contral sick seering in the axis
of the suopie mode ha b ben enpiged

result in the mode beiag disengaged. The
i il Ik and remain on v i s
crence engage button is depressed again.

180
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. Eiher THR chamnl mode seecor b b n the
F position and the uto TF switch is OFF,

£ oo T8 i i AUTO TF ad i
TER channel mode selector knob is in the

Aucopilos release lever is depressed dusing auto TF
ope

Nate
For T modes, the refercace not engaged
lamp will light when the TE mode on the
TER is selected and the auto TF mode is not
controlling the aircraft.

6. The fight control disconnece switch is placed to
the OVRD (overside) position.

The letcers REF NOT ENGAGED are visible in the
face of the lump when lighted.

AUTOPILOT PRINCIPLES OF OPERATION.
(PRIOR TO T.0. 1F-111(8)A-593)

The sutopilot modes are selected by positioning the
el o ek “astopilot/damper.

i The mods svic
e wieca me

Cither control suick. 1f a mode other than basic atti-
twde subilization is selected, the reference enga
button on either control stick musc be momentarily
pres: ngage the selected mode(s). The ref-
erence not engaged caution lamp will light whenever
selct iloc ‘controlling. Whea
the roll autopilot is engaged and the roll atirude is

e dha 33 (=2) degrecs he ssers il ol
wings level if the roll angle is greater than 3.
T atgres he vt i mincain "he o

TR

st in 3 wings level atiude.
reduction in ATRS gyro roll erection, bank angles of
at leasc 10 degrees should be used whea turning. If
the consant rack mode s slce, e ol damper
il ool dhe et conting 0 the e s
ihe consan tack mode s i

vt mgopilor sl evert. back
subilizaion and will maiacsin che numd: hac
example, it
e ol it is engesed i in +
enydgees bk, i bark ol wil be b
G e e e st




o, IEIImAT

will respond by zeturning to the reference &

ek e covent s mode ety i
continued the autopilor il rovere back 1o aciude
seailization

Roll Submodes.

16 2 submode of the roll autopilot is desiced, it may

be selected by posicioning che roll aucopilot/damper

swith to AUTOPILOT and by posioning the con

siane rack/heading nav. mode selectos s

e posnion 1 CONST TRACK  se

et should be Aown unil the des
o reched. and then cagaged by depre

Bt cogage button
i cither control scick, and the sirceate will fy th
computed course o descination. When stabilized, the
sutopiloc will hold the aircrafe course within 1 de-
e ofthe sering cro command ecived from the
bowb nav system, instrument sysiem cou.
e e oo Koot in SEL NAV,
BOMB/NAV, CRS LINE or icion,

MAN RS posi
propee stcering signals are available for autopilot op.
cration. Depresing the autopilor release levee on
cither control stick will recura the constant tra
besdin s slcos swich o OFF and e roll -
pilot/damper switch 0 DAMP

Heading Navigation Mode Characteristics.
When the heading nsvigation or constant track mode
‘ngle oscllations and heading over.
Shoors may oveur. When engaging wih a fage head
ing error, the bank aogles may exceed 45 degrees.

Pitch Stabilization.

Pich awopler alinde hod) may be engaged by
e pitch sutopilot/damper switch to AUTC

exceeds 30 degrees. A new picch auitude refercace
may be cstablished by using control scick_steeris
‘The mode may be disengaged in the same manner a5

roll autapilo.

Altitude Hold Characteristics.

I e e bl mode I snpacd il o 4 o
« control sysiem il hod the

unless engine

wings are swep, or the speed

lized alcisude, the

fee o s et e " Changes er, wing

etk operation while toi ode &
Evgeped i il s alude sando o
Towed by a slow return toward the altitede reference,

Section |
Description & Operation
Mach Hold Charscteristics.

If the mach hold mode is engaged while ac @ stabi
fight comrol sy, will
mach
Changes in engine
puration will initally
Covecpondio change in opeh mmber, followed by &
Stow return toward the reference mich number.

Pitch sutopiloc operstion must not be at.
cempred while the shats are exended or it
dhe Bight contl syt swich s 1 70, &

o o o will sl in improer p-
Crnon and ey o s o i
e sovopiior s dinguges,

The conrol ik will e o and th pitc fune
ions of the seick trim b be inoperative whea
Dith autopilo damper sucich is paced 16 AUTOP
Lor.

AUTOPILOT PRINCIPLES OF OPERATION.
(AFTER T.0. 1F-111(BA-593)

e autpilo sysem s  pilo sl sem whi
allows the aircraft to cacry out automacically certain
ol sdecied meds of operats

Mode Selection.

The awopilor modesar slced by posioning

e e ich PILOT/DAMP.
nel. The mode switches are ,.mm.mmu, id
be desctivated

R
o \lvr e and may
manually

Second deg

Autopilot Inputs.
Normaly, dhe awopilo rcives st and heading
sianasrom th bomb s g Howerr he coen

mbers S for axitude a0d heading

lght instrumeat referénce select switch

Ference. The
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consiens heading mode. A magnecic heading error sg

wings
el and s Sending chor sgnal will cave the e

‘0 maintin the heading esablished at the time
oF autopior sngagemene 1 ol sutopiior s empiped

change of sltitude or mich whi r HOLD
SIACH HOLD b she ACTOPILOT/DAMPER paret
s slected,

Prosngagement Synchronization.

hen sutopiloc s not engaged, the pitch and roll
auticude signals from the bomb nay system or the

plet is continuously syn-
chronized in the feel and trim assembly. This is done

. 2¢ the time of engrgement of pitch and/or
roll anitode subilization, the respective ynchronized
signal will be , for some ressan, this signal is
ot cto a1 the cme il sablzcion s e,

cude Timits

made
e ety e ok i

Autopilot Control.

“The autopilor system controls the sircraft in che pitch

1 and aisude bold. The rll av-
pilos mode consises of the roll acitde stbilization

ok, s0d om0’ subrmodes, comsans
heading oavigation

Auide wabiiztion for il oparaion s s
d by che swbilized placform unit in the INS
S the displacomen

Droperly erecsed ing 2 28-vol
Tt gond Sgnec0 e 100 i e e
182
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et s sl svih on he miclaneons
switch panel pasicioned 1 PR pitch and roll a
e npors obginate in the sabiaed ploiorm e
Ac this cime, the PRI ATT/RDG caution lap is
off, indicating thar the stabilized placform unic ar-
cid signal i ond, e of e sablzed plarform
el il s on b /HDG .
on lamp and e and sl mm,ae
gl o b o e bt

it hutopllen Contrl. The pich aitude sgni

the pitch ...mpum 1“

null prior t cogagement of
the i apio ‘mode say devistion in

i o he entated conte a1 o
etror sigaal. The ector signal gocs o the pitch com.

by .«c.mm Dy plcing dhe i e

trol disconaecs swisch &5

To ensee the pich, muopir, dhe followng s

conditions must be sa

1. Neither TER channel selector knab to T

* ook coulicns st pih snge vila
0 ihe pich aritude synlronier

Ve i sk

Autopilos release/pitch control stick steering Tever

i each control stick not depressed  second de.

PR — e i, he LG SATETY R
circuic breaker Wit

The Righe comrel sptem i

posiioned 1o NORM and the s recrci

At e alloing swich mu be in OFF

Picch ick seering (PCSS) muse not be
m« <.m,,um o ever o depreed to

irse de

When the i fous of the foregoing condicons see

et 4 10 che picch autopilot/damper
awitch, When ol of the foregoing condions sre met
wsitioned

spch, 0 he fel i sy, and hcogh
el and mbiy o the v mmpum s
she pich ‘topil angage sgaal 1o ¢ feeland

ed
PSS posion. When e avtpilr et e
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ool s woring e is depresed o G de
e he PSS chcunt ouipas 1 he yew computes s

acs a3 30 integeator,

P Submas. Two pich submodes are aibe:

ot change o funcion o
ach e hun L che wishous sime
ch greater than

o synchr ‘\MW & arvoe pael propore
the deviation from the reference

e e sk, s i e, s o
putr wlows ihe change i ol sl

o be summed with the washout pich tindesgnal
T ed excor signal is sent © th

ech damper
v 10 th. Tl nnd s asembly where 1t 5

ampi
rors. When the
steoriag lever on the conteol stick is depressed o the
fnw dcen (PCSS posicon). the

ocing diengrgs

nppm.\n“« et 8

deccrgined, nd he s i s wened ff When
R o e @ \Am(ml sick s
ing lever is relessed and o again correct,

h or alitude ! e rencivaind.

wapilor selsse/pich. comol sick
 the second detenc will breake the
"o che phch autopilo dampes switch.

o DA mach
Whecor switch will et to OFF, dissagaging the
pitch auopilor.

Altirude Hold Characteristics. 1f
ibmode ' engaped while he svcrat i
irade the fighs conurol ysem wil hold his scady
sate alttude to within the following bouads

ihe s hold
abilized

1. 230 feet up o 30,000 feet,
2. =01 percent from 30,000 w 55,000 fecc.
. ares ey fom <01 pecar 540 Gt
2 percene 1t 0,00 feet.
I dhe liude bold submod s ngaged il he
craft s in o climb or dive ac rotes

Towed by  retaen toward the altitude reference.

Mach Hold Characteristics. 1 the mach hold sub.

The macl
in che transonic region (mach 0.90 o

Roll Autopilot Control.

kol aciale i B I fo bt
S to the roll sutic synchror

e ot where the o sede
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ecror sigaa

s rgiored. The ol s snchonizes
il prior

followiag condicions:

. Prior o engugement of roll sutopilor.

b. Bank angles greater than 7.0 (=2) degrees,

. Usng roll comol s sein for bank. sgles
sreater than 7.0

4 Consean track engaged.

e, Heading navigation engaged.

10 he ol angle i e than 7. () degres when

chroaize s o he roll sompuiee whe the error
sl s it o o path One path supols an
e ettt et st i by e i
et sl chece redundnnt s fo sppI-
cation 10 the rofl dumper servo circit,

 constans hending s hebasic

sabilizacion

mode of coll autopilot and st be enguged prior
ion bamade. The ativds sabilssron snd constant
mode’ see engaged i autopilot/

damperswcch (1 figure 120 i posiioned 1o AUTO-
engage roll sucopilor, the fol-

Tomin condons . b el
Yow duperpwich G, Gre 129 in DAMPER.
Pitch acitude less than =30 degr
d

Rol ool vick acsrin (RCS) o enged
SAFE

b
4. Roll atitude synchronized within V% degree.
5 Y REL

h (19, figure 1.25) posi-

and the slacs retract

& Auopilr reese/pich cotrolsick erig lever
ik noc depressed t second detent.

. Do o

When the list thece of the foregoing conditions are

sased,pover ¢ applie o che ol sopron/dampes

swich, When il of he foregoing condi

22 the ol sucop o/ damper swiich s positioned 16

o, 1T @A

AUTOPLLOT, power s aplid o the swich oling
coil, rack/heading nax mode selctor

tral,

the sick i ou of neutel the veltage output f

ol i sl o ool o feom the
i

S circuits long a5 this condition exise, the ro
copilo 5 nor contrllng the aircat, The sl
Tutopllr eogage sigaal and he RCSS

signal are -
he yuw

plied t0 che ol autopilot logic circuits of
Lomper. The othe aputs to he ol atopilor toic
id e nelocks forawopilor camgement
Tnteclock conditions must be s

e e o
ettt oo arstats ke
cogaged.

1. Pitch accicude within 30 degrees
2. Roll auitude ercor les than one-half degres,
3. Yaw damper switch in DAMPER.
4 Roll attitude les than 60 degrees.

When ail inrocks s s, the ol il
and interlocks the constane rrack,

sends it back to the roll
e, where he mggraed gl s o wih b
iing o sigual i sed

ol g

Submodes. Two roll mbmodes s vl cone
ol swplo

If the heading navigation mode is selected, g
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et il fy  coure dpendent upon b insrument
50) mode secion: T il he odes

CRS (maowal”courw) che it
e compared cours 1o deariaiion, When sahi
e shewopilo will ol the sreatt coure withn
=1 dogres of che g cror resived from the

wtopilor/dumper switch o DAMPER.
Wi the contan: ackbesdin v mode slctr

tch on the autopilor/damper panel i positioned
o CONET TRAC X Cwich th ol suipilordaer
switch o AUTO

computer in the
scabiization signal. Ho
e seme 15 conc cept thas the gl from
coporiom] fo the exoc be:
k and the computed

auiude
fog navigation. Depressing the aucopilot nlul:/pmh
control sick stcering lever will interrupt

retuen to OFF, disengaging the autopilor.

When any sutopilor mode is engaged. including basic

pressing the autopilor zelesse/ pitch control scick sser-

fng lever <o the fiest derea. Roll control seick steer.

Section |
Description & Operation

ing s actvced o e sabilzaion od cor
beading, heading oavigation, and i
(hﬁnnkangh)g s han 70,011
ing a light force

change the constanc track reference wsing baok sngles
less than 7.0 (-2) degrees. che CIR butto

control cick musc be depressed and held vt the new
s s ssublhed, When che appropise comel
stick seeeriag_function is celeased che affected

il s will ol e cue, pm\)dn\‘ ihe

Fmits are noc exceeded, 1 tude limits
are 30 dogres i pich and G doecs i ol Acwual
ngage limits will wsoally be lower dhan the limits

utined ahove, Should the engost imits be exceoded
in either channel, wiicde wabiliaion wil n e
engug in th chamel il e e agle i v
g 1o b chan the Tt I, addicon, che
el cenns be e i ithe the pich mmm
or the ya damper

Note

Auto terrain following is noc & mode of auo-

‘o terrain fo
lowing mode.

AUTOPILOT PROCEDURES.

Engaging the Autopilor.

1. ADI—-Check for normal indicscions

2. Auain & sufe altivude and trim the icerafe (0 he
desired aeitude.

The roll suropilot suthoricy may be insufic
cient to hold the wings level with large ssym-
metric wing losding. Tn this condition the
sircraft may roll off the referenced heading,

alttade withous disengaging che sub-

Noto

® Do nor use che suwopilot in the mach or
alttude bold mode dering operation in the
cransonic fight region becween 0.90 and 110

mach, To do so may resulc in rapid pitch

ion cansor be engaged st
ig = 30 degeees in pitch and
60 degrees in roll
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3. Figh, roll, awpilosdnmper, and yaw.dampes
switcher]

PRt R ——

4 Flight instrument reference selece knob—As appli-
fe.

I ausicude sigaals from the bomb nav system are

e, s the :wu{h o PRI 1 the APRS s

iz fo ainude lace the switch

es—AUTO-

5. Roll ....1 p.un autopilot/damper

The concrol stick will be cencered and the pitch
funcions of th sick i busan will b inop:
when pich nwapilo/damper swich s
Phaced v AUTORI

 TO, uum«)mé
Check that the. ef gaged ca
famp st o e e Pl the com
crol st

7. Egage nstant wrack or heading nav

T i o 0 0! AT DIA S

Note

@ TO. IEI1I(BIAS93, if the AFRS
i hemg wilized for awicude sigaals, 2 head-

submode must be engaged o maincin
e seerle in 3 wings Jove atseude,

Selecting the Autopilot Control Modes.

At the aopio s inicialy cnguged in aind s
the pilor may seiect a single control m

o mboacon i g s means o

the made switches on the sutopilot/damper panel

e aecing e e chasnat s hld o sl

cude hold) may be selecced simultancously with & mode

ffeciog the 1ol channel {comsans rac o heading
“chanoel cnnor

R

Note.

The fight director system (FDC) provides no

smands 1o the sutopilor, thercfore

sutopilor seecriog commands ace nor available

. TACAN, MAN HDG or TKR RV
modes of 15C operation,

0. IFITIEA

L. Alttude hold/mach hold selector switch-—Select
mode.

. Reference engage bution—Depeess. (Prio 1o T.0.
TELIBAD)
is dosicd 1o changs he sefeence spe,
«m...d», o heading, it will be necessary t© dis.
o he rpecive mode whie he chun
‘made. Afeer T.0. 1E-LLLBIASO3, if it
Sred o change e roference sped of mnch
it noc necessary o disengage

ircrafe was in accept.

able eagagement limits,
Constant Track Mode. Prior 10 T.0. 1F-
LIL(BIA-393, select constant track s follows:
1. Constant ceack/heading nay mode selecior switch
—CONST TRACK,
2. Reference engage button—Depress.

ting Constont Track After TO. IF-
lct conscant track s follows:

1. Constant ceack/heading nav mode seleccor switch
—CONST TRACK,

Note

The ground wack reference can be cha

Selecting Heading Navigation Mode. Before T.0.
IE-AILB)A-S93, select heading navigation mode 35
follows:

upler mode selector switch

SEL NAY, BOMB/NAV, CRS LINE,
or MAN CKS position.

2. Reference

L. lostrument
—Selcce CR

cngage buttan—Depress,

Selecting Heuding Novig: de. After T.0.

™ » g each cons
mode afer atiude stabilization has been engaged.
Selecting Altitude Hold or Mach Hold Modes. Maa-
ly manerer th s ot dsrd i
cude, or headin

186

, select heading navigation mode a5

follows:

L. Tnstrument system coupler mode selector swicch—
Select CRS SEL NAV, BOMB/NAV, CRS LINE,
or MAN GRS pasicion.
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Note

© 1 ol control sick weing i wd  change
beading in che b

i anded
w nrered
unles the optor o she hesding sovige
mode is disengaed.
© 1f the CTR button s used to change beading
in the heading navigation mode, the aiccraf
will retuen 1 the

navigation submode i discnga

Disengaging the Autopilot.

To disengage ll autpile uncinsand plce e
pilor control, cithee depress the autopilot
opilos ralease/pitch_control stick

stcering lever 1o second detent aftes TO. [F111(BIA-
593) or place the pitch and roll sutopilot/damper
switches 1o DAMPER. In cither case, al the submode

jiches will move to OFF.

CENTRAL AIR DATA COMPUTER
SYSTEM (CADC).

The aiscrsfe is equipped with s cencral air dac
s sysem whieh provides srsdymamic formason
o various control systems. ‘The system consists of
0 sleswomechanial omputer wheh

da from the sngle of 'a

tion mp o
oo amp ol w1 e n a w...]m.mg fancr
shaed sk whick e b preoary i

o el apend sty on e e i
ag. it appese o0

o sedgion, mach sagle
presure alitde dua g

Tollowed in parentheses by he computer outputs which
£0 t the syseen:

1. Altituden ocity indicator (pressure alti-
i e vt e

Section 1
Description & Operation
2 Airspesd mach indiaor (mach number,indicied
sirspeod, wad teve wing angle of atcack)
3. Masioum s mach asembly (presure aliade,
ach aumber, and true s tempera

Plight conteol system (incremental i i
and incremental LOG staric pressure)

Engine fuel control unit (mach mumber)

o

Spike caucion lamp (mach number)
Bomb oy sy (prsr sisde, e sipesl
sttic pressore, troe sir_temperatuce, trve. body
nglect e and CADC 4

oy

8. True sirspeed indicator (ceue aiespeed)

9. Optical display sight (indicaced wirspeecl)

10. Termia fllowing radar, (v by angivof st
tack, true sinspecd, and angleofatck
monitor)

11, Angle-ofanack indexer (true wing angleofar
k)

12. Enviconmental control (indicated aiespecd and
crue air temperature)

15, Pgh diwre (scromanal patur e d
pressue alitude faiture mooi

14, Landing gese warniog et sitspeed a0
pressure altcude)

15, Marker beacon (pressure aleiude)

16, EF (pressure alcicude).

17, Srall warning system (true wing angle-of accack)

CADC POWER SWITCH,

The CADC power switch (11, figure 1-27), widh posi-
tions POWER and OFF, is located on the ground check

sl When dhe i s in OV, o il powes
is soplied 10 imum safe mach
kbl Abo, he CADS cauton lamp will lgh,

ind he OFE warning Gags in pecd indicator
st wil apper wm“ ,,lm.u in the POW

. power is suppl ADC and
e oo e e sl

CADC TEST SWITCH.

he CADC et awich (8, s 127), wit poiions
HIGH, OFF, and LOW, i located on the ground check
pacel The swih i aping oaded o the OFF positon.
Whea the switch s Pm.m.ﬂ. o eiher HIGH or
LOW & set of preselected tee input valucs, big

low rspeciel. of mldv 1lumd¢ and ngie ‘.:.m:k

inceional of accepuance fight
by maincenance for troubleshoot-
(GHt posion 5 o s 1 ground heck
the col temperacuce probe heater. CADC tests per-

187



Section |
Beseription & Operation
fosmed while the INS is in the aliga
S faule Tegend wpon gmng = §
made, Tests pesformed. in NAV will ca

o

CADC CAUTION LAMP.

The CADC caution lamp (fgure 136),
main caion Tamp pooch will light 1 fndicate e
funcions in the cenl i o compuser, The lamp
wil aso Tight when the CADX

OFF posi
lighe

on when po
. the festees CADS are visible.

MAXIMUM SAFE MACH ASSEMBLY.

The maximum safe mach assembly (MSMA) receives
aiach mumber, pressure altude, and true freestream
air temperature sigaals from the central air data com-
puter (CADC) and wing sweep position from the
ving secp e, Tho MSHA commandsthe s
mum safc mach (MSM) bar on the airspecd-mach in-
dicator (AMI) and the reduce speed waening lamp.

Jous safe

sweeps greater than 49 deg
presened in Section V muse be ob
MSMA s desigoed to compute 2
siicive than those prescated in Section V. A power
failute o the MSMA will cause the CADC caution
lamp <o ligh.

TGt

i sped for wing. sweeps between 16
depres 19 degrees e wpon funcions

is trve for temporary or permanent limica-

188
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AUXILIARY FLIGHT REFERENCE SYSTEM
(AFRS).

The suxilisry figh refecence system (AFRS) provides
i b

sundby o buckup avivude and direciom! nform
ion. The system consists of a directional and vertical

i the instrument sysiem cou
koob is in the TACAN or TKR R

designed for use at m..,amn
lcudes e ozl comp
‘feid becomes 100 wesk

‘ng information and dh
the DG mode, the remote compass tansmicie s dis-
consnscd from th e, and he diecion] 7>

operates 0 provide dircctional rof-
e vee gyt e of the Fvectnal sy wil moe

receiviag accicude

¢ informacion from the Al

fomentasy power intecruprions, such s elec
ical bus transiee, may cause che AFRS gyio
o rever to awomtic fa ercion, 11
cceum, o fas esion will be i

ceibed above for the dmnmn s
o miane bt srection ey
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The ADI OFF flag condition will also cause the AT-
ITUDE caucion lamp 1o light if the ADI is re-
ceiving aucitude. information from the AFRS,

Nete
“The ADI OFF flag may o
i he du bocomes o whie
AFRS mode because of m(umﬂ Cureent dain
in e aminsds moniar syee

FLIGHT INSTRUMENT REFERENCE SELECT SWITCH.
The A insrumons rferene e swich (1 e
173), located on the miscellancous switch panel, bes
s o rvmrked BRI and AUX. Plcing. the
mich to the PRI (primaty) postion supple pich.
o o it rmaion b e Soh
om0 the following subsystems

Autopiloe

Autiude Director Indiestor

Horizontal Sitwation Indicator

Flight Director Computer

Teeruin Following Radar
- Opuical Display Sight

:
z

Plcing she swich 1 the AUX. (auiliry) posion
sppifespith, ol ad eadi the
AfR: o above subsysiems.

Note

16 there s a diffesence between pr
avxifinry headings, serify DCC

. 1 che mage

rimary heading

sary sod
“magneric var

primary heading
g besng ad he i b s
he CDI, bank st nd

incorrect. The €1 stcering bar, a
ol sering coreconsar ualy
i with primary magneic heading ertor on
e ADI 19

AUXIUARY FLIGHT REFERENGE SYSTEM
POWER

The AFRS power switch (9, figure 1-27), located on

the ground check panel, has positions GYROS and
o 5 the swicch 0 GYROS supplies power

Sox
Description & Operation

0 e AFRS,the BOHI and dhe sandby e i
di ing the OFF de-energizes these
Cunulion

AFRS GYRO FAST ERECT BUTION.

The AFRS gyro fos et bucon (6, figure 1790
i on the misclancus swich el s aeled
AT During inicial cwrn-on

eyl 2w

quired due 1o the gyro meg o o e sosticl o
che pitch limits of the gyro- being exceeded, fos

rection may be sccomplished by depresing and hold

lng the fast ercct buson unil the aitude indicators
Note
To prevent erecting the gyea to a fulse ot

Bl onplissin liont bbbt
the aircraft s in 3 fevel awitude.

Dusng inl o or b e vt s

AU posiion,dhe OFY o on the
ADI will come fato view.

Note
The ADI OFF flag may not come into view
if the dats becomes unrelisble while in the
AERS mode because of internal current drain
in the artitude monitor ysiem,

During inicial erection of wheneser the fasc erect
button s depressed, the displacement gyroscope erects
at 4 rate approsimately 12 degrecs pee minute

COMPASS MODE SELECTOR KNO!

The compass mode slcr b 4 e 129), 1o
nlml onihe rom(u)( conteol pur

e mode o aperacios of the APKS comps, The knoh
has e posions marked SLAVED, COM

DG, When the SLVED mods i et o
lized magoeric heading from the remote. compss
et provided o the D meder s ervore

the ssem operses 9 3 free gy
ebicrary gyro. heading. In the COMP
¢ compuss heading s obuined directly feom
the remote compass teansmiteer o sabilion

 the directions gyro and is vene of
umdn mitancion o . ot i efrence
ayse

189
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Compass Control
Panel

it s

freiorriy

Figure 1.28.

Note
When moving the knob from the SLAVED
position o COMP, the compass cards on the
HS1 a0d BDHI and the acticude sphere of the
ADI will rocate of the heading and immedi-
ately reuen. This is normal. When moving

position, the compsss cards of the HSI and
BDHI and the ateiude sphere of the ADI will
cotate off the heading but will not recurn vn-
il he heading set knob is depressed and held
o ull the synchronization indicator.

LATITUDE CORRECTION KNOB.

The lacude corrcion knob (5, e 120, I
panel is macked wih lcirudes

drife when operacing in

DG mode andimproves Peading scourscy woen opeate
ing in SLAVED

190

HEADING SET KNOB.

“The heading set knob (5, figure 128), located on che
5 conteol rovides « means of rapidly
synchronizing the AFRS directional gyro wich the
mote_compass £ when operating in the
in desired heading on the

he DG mode. When the

VED mode, fase syn-
hed by depressing and hold

synchroniration indi-

ipass control pancl b ntered.

peraced in the de, sys

tem heading is changed by depressing and trniag; the

i ight o aceeae g heading and Iee 1o do.
The rate of heading change is de-

Contimaonsly racks ihe remae e compass wransmiteer
a0d it is not necessary to use the knob.

HEMISPHERE SELECTOR SWITCH.

The hemisphere selector switch (2, g locuced
on the compass control pancl, wnmw,mm ‘marked
(South). The switches must be posi-

tioned fo the eorrect hemisphers in which the airrafe
o provide the proper balance of the
carths rate corcection,

SYNCHRONIZATION INDICATOR.

The synchroniation indicator (1, figure 1.28), locared
o the compass control panel, indicates whether or not
chonized

ihe ATRS gyro and remore compas are s
the SLAVED made, the pointer will normally

Bt sy b A4 gt e & oy

with the gyro. Should the compass et ou of sy

Chronisation he poies will defct toward eiher e
plus o minussgn on he fac of
ing sec

ihe indiwor. The

he indicator is de-activaced when operating in the
DG ar COMP mote

AUXILIARY ATTITUDE (AUX ATT) CAUTION LAMP.

The AUX ATT cavion lnmp (iguce 130 locared
he main caion amp panel il lght for the

{allowing eondisor

* Inicial erection,

+ Loss of electrical ponwer to the AFRS.

* Decected acitude malfunceion

« Mancal fas erection.

Wben lighid, he lsrs AUX AT are sl I the

tam, i for = matateion (b shin ey

by aieuds indicaos vill be unrlisbl: Alo
b A1 il b el s s oo mebehed oo
he ATRS actitude source.



AUXILIARY FLIGHT REFERENCE SYSTEM
OPERATION.

pic

e ATRS pover ich 10 GYROS aplis
oves o the AFRS The AFRS oo il ect
¢ the fut receion e of 12 dejres per minuts
e first two minutes L.r operaion. Ahv
the inil srction eyl he
imioselan3 (2 des o
SRR
be w.,,p\,,w by d([)vﬂm\g
T ERECT

mam for dh

ceeafe bank angle
eceds 83 degrecs,

Note

When operaing on ATRS s the primery
rce of a

ot reduced during turns, the gyro
will erect o 3 false vereical and erroneous i
Craft rol acinude will be displayed.

Wheaees dhe DI is rciving e nfomsion
from the bor

resultng.
sulc in disigreement becrs

b nav syscem, AFRS roll acicude rrors

onin. of o bading inicors
peraciog, in the

pass mode, it m[mn, «\wnphxbed by e ening e

Jnch o th compues ool s Subeguent ey

Chronization tnay b recired i e pich Lt of the

s are creded Tn the SLAVED mode, the ystem

Section 1
n & Operation

will resynchronize sotomatically ac 1
rees per minure if manusl rapid synchronizacion is
ot accomplished

PITOT-STATIC SYSTEMS.

e st i auipped withtwo indpenden: i
static systems. The primary syscem provides pitor
s prsurs 10 the CADC cly from, 'hemmuuu:
b’

iguce
( 5. 1wl b nored thar & rearively arge diffeence
tween dhe pricary and

o piocataic ystem erors.

INSTRUMENTS.

e ineumcns consis o he ol smperre nd
cator (T, true airspeed (TAS), scaadby insiruments
and che integraed fght insirument sysiom (FIS)

TOTAL TEMPERATURE INDICATOR.
“The total emperature indicetor (9, figure 1), locared
omsh e main nrumens panel, provides ndcuions

umic heating. The indicator is an clecirical.

ro, (5] the temperacure
5ok oF @ the i semperseurs e of 316
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Allowable Diff B Primary
and Standby Instruments
Dace: 19 May 197

AIRSPEED DIFFERENCE TOLERANCES

Airpeei Atritnde — Teer
el Sex Level 0000 20000 50000 40000
6 w1 .7 8

10 2 - 1 10
10 11 [ 11
b - -2 " “u
16 16 16 Y
30 —16 15 16 17
2 ot £19
i i | 14 o Now 4
o2 I ) )
500 ot~ & Note £ D,
i o3 B
0 £ Note 4 k-l >
ALTITUDE DIFFERENCE TOLERANCES
Airprod— Ahinde — Fect
el Sex Level 10000 20,000 3000 10000
T v 155 + 205 ) + 570
1% Zi — 205 308 Zio ~ w0
F10 Y65 s B
Zio " 265 s g
170 305 T
Zim | Zies — 110
+ 70 s 47 5 ¥ 50
® | Zw 195 — 0 sied )
0 — 0 " 25 + 1
w | | a | e | R R
= 105 ~0 T 50
™ e Nowd | s 0| - 60

. Enter tables a¢ primsry fnstrument readings o obain upper and lower limits on differences.
. Subtrace primary reading from standby reading (o obtin difierence (may be negacive)

Do not interpole aczoss heavy lines.

Check not recommended at dhis condicion.

5. Difference limics include indicaror and CADC tolerances, and standby instroment posicion error.
6. Primary and standby altimeser set 10 29.92 for che checks.

Figure 1:29.
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deps s e, () When chs maimum tmpers:
iched or when the couater deives 0

duced speed warning g A s and
temperature cavrion lamp will go ot (1)
coutcr wil revérse and drive back t 300 sconds
asime e emperzue s below 153 degees. @)
reduce sped waring o when the
sed, it will g0 out. u‘» n e tou

s cauion Lmp was out when dhe coute re-

i nd e

when power s .
vhen dhe sl
e cmperarare probe
iznal by 10 to 12 degrees centigrade.

Total Temperature Caution Lamp.

The ol temperacute caution lamp, located on the
Il i oo punl (g 146 Funcions i con-
Junction with the ‘oral temperacure indica

loce speed wasning lamp 0 provids a0 indicaion tat

b
o TOTAL TN e visbie i she face of the

Reduce Spoed Warning Lamp.

The redoce specd warning lamp, located on the left
main instrument panl (figure 1-36), functions in con-

juncsion widh th o s idicaoe 10 i

eafc has fown for

in che critcal (cmpemmm e of from 155w 314
s cemigade ot e mavimun enperiure
inlex o 7l4wl\arx s been reached or cxceeded.
Re Yemperseure Indicator this secion for
N mm.m, o e m,..p fnctons i conjunton
the i

Assembly”, his section

TRUE AIRSPEED INDICATOR.

The true airspeed indicator (15, figure 1-30), located
on e ighe min sumens pancl orovides » el
readous of true airspeed. Th i

airspeed on 4 servo-deiven

range of 40-1750 knos

The indicacor is operated by
eleces DC

Al Sigonls from the CA

STANDBY INSTRUMENTS,

The sandby ins
e,

uments include the airspeed indicator,
1 velocity_indicator, magnetc. com-
s, attude indicator and bessing distance heading
Indiaror (BDHD. These insteumens provide backug.

ection 1
Description & Opererion

indications in the event
fight intrumens sysem. Posion eror mus
Dt i nd e veding o Ohcn
Tt rendnge et o “Appenii s P

of fue of e inegraed

Airspeed Indicator

The airspoed indicator (3, figure 1.30), locaed on the.
cight main inscrament pancl, is operated by pieot and
scuie pressures direet from the sccondary pitorsatic
system. The insccumen s graduated from 06 w0 §
imes 100 knots.

Altimeter.

fgure 1) loated, an th ight
& asomerric type which

operates on static pmm d,m. et somndty
e sec knob lo-

e imstrament provides
2 means of adjustiog the baromerric scale or

® Do ¢ koob when seting

(et ,mm, . J,.m cgement of the
seae train indicing poiners
End he oo scle ey i oo
i croneous alimeer rerdings.

@ Aircrews shoold not actempt <o calibrate the
sandby llimeter o coree for an oucol-
olerance conditior

Vertical Velocity Indicator.

T vl vlciy indicwor G, i 140, oewed
or the right min jusirument panel, provides 1
it end e intomion, 1 ewmen opee
ates on suatic pressare from dhe secondary pitocvatic
syseem

Magnetic Compass.
T magaeic compass osted on e i«
e e S T ot
information. A deviarion corection card for
s i e bow e ceme of the gce \‘»\elxl
cxtiog, s ead on e compas,shood be sccute
L5 degr

Atitude Indicator.

e sl indictor 6 e 130, cwed o ihe
cigh main instrument pan ides backup accitude.
information in the event of malfunc il
che atiade direcior idicacor (ADD. T
displays picch and ol information on =0
Sphers i rlaion 10,8 ministre aircraf. Psch and
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Right Main Instrument Panel (Typical)

Figure 1-30,
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roll signals are received from che AFRS. An atitude
rche steur 1 proviiel B oepace B oo o
ignal e the ADI with hose o the sy aeude
Astitude Monitor System.” this

o adjue tha anivude sphera 10 the propes phch a¢

e,

The auitude warning flag will not sppesr
b o gt ol poves sl o
s dher components within the sys.

bank presentations withou  visible g,

Bearing-Distance-

» @ we equipped with gedis.

tance and beading indicator (BDHI) (2, fgare 1.30)

hich is ocd on the ight min izt ancl.
N cad

eading Indicator.

BOHI
O when power i aor avalable to the campass s

INTEGRATED FLIGHT INSTRUMENT SYSTEM.

The inegraced g isrument psem akes oupus

from the olowing ysems s s e oo
bl ispngs on ch megrared Fighe oseurents

Descrip

Central aie data computer (CADC)
+ Ausiliaey fight refereace system (AFRS)
+lostrument Janding system (

Tacdcal ait nasigation system (TACAN)
+ Terain following radsr (TFR)
~ Radar homing and wacning sysiem (RHAWS)

 Optial disply sghs (ODS)
Duat bombing timer (DBT)

The primary components of the system are che inte-
raced flight iastruments, consiscing of the airspocd-
mach indicxcor (AMY); aldeude-vertical velociey indica:
3t AVVI oo dirsco ndicor DD oz
8 e i 8 gt S e

el Vot g
t«w .,uq..

sonl infomatin i
sircrafe
Swering.

inputs from s
chrough che Aighe director computer for disply or the

DL 08, 5L The e foeorpoas sl s
Feavures o check refiability and isofate m

Airspoed Mach Indicator (AM).

AMI (fgure 131) provides remote reading vee

e micsor The

o T
0 teadout window o display 8 conginuous digi
ipecd i Knows. Wh

command featus
o e ned e lne.
slewing switch does

Tor aperaion of the vacious scss are provided from
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Integrated Flight Instruments

AmI

Slering Suich
Vindon.

i et
v Racdou Window Gt

Figure 1-31.
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ihe comat i do compuer, mesimom n
1 a0 remote acclecomerer. Tn the event of

e in che sirspecd section of the AMI or

The circuit breaker lor the airspeed mach in-

Gicntor s Tocted on the lfs main a¢ bus, Presemations
he face of the indicacor sre from lef o ight.

Note
The airspecd indicated on the sirspeed mach
indicstor has heen calibraced for pitocsatic
system cerors by che CADC and, cherefore, s
acually KCAS (knots calibrated airspeed).
However, his airspecd is referred 10 a5 KIAS
tknots indicaed aiespeed) throughout this
maoal, since it is read direcly from che in-

Angle of Attack Indicoting System.

The angletatace indicating sy s composed o

conical probe transmitter located on the I i the

irtraf fascage; an angle-of sitadk correcton e

the conae i o computr (CADO, two ek
ack index

i decelerated below mach 0,15 without ext

ror and the angleofattack
imger read the true siraft angle.
nd stacs reteacred cuse, the

IAS o
it

T deteen o the o wni s emende
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e, the angle o sk indisorwil e i
i amleofatuk above mach 030, The et i
increase Tinearly from 0 ceror ac mach 030 10 17 de
e at mach 045 ,u,m nach 0.5, the sror
mins constant at 1.7 degrees. Since rhe angle-of-attack
e e ommanded  she e anel rom he
CADC st indctr, he on sped iy will e b
ed whert the tape reads 10 degrees even though he teue
nglentatack may ot be 10 do s Amiicing i

etk probe. The baing e
e o i e B g
(mHM m n.( pﬂm/pmkx heat switeh and. the squac

Note

Since the angle-of-atack indicasor and in.
descrs are commasded by the CADC,
inseruments will be inoperative if the G,
s not opersting.

these

Ansle o Anack ndiator. The snele of s i
cator, locared on the sicspeei-mach indicator, indica

T fogros tho angular potion of tha wing chond i
e o th it igh o and i primarily wied
for approac monitaring. The vertically mos-
ing e duplay; sogle of scack irom minus 10 degres

0 plus 25 degre ngie of avack. indicxior @
by e of ynche gt e fom e
contel aic data computer,

Angle of AtackIndexars. Two wgle o auck -
dexers (5, figure 1-6 and 17, figuse 1-30) are provided,
o Ioccedon. ciher side of the glare shicd. Each

dexer consists aranged verscally. Th

ly when the
o position. A dimming
i T o the m: of the indexer, conteols
e incensiy of che

Accelerometer. The accelerometer, locared adjacent 1o
he angle of swtack indicator, provides normal g"
(load factor) information. The “g’ forces being sus-
ained by the sircrafe are continuously shown by the
aceelera resd fixed indesx line. The
ape scale m mins 4 to plus 10 g’

electrical sigoals from the remote accelerometer.
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Note

During abrupt. pitching maneusers, the

per second

maximun specd of the sccelerometer tape. 1f

chis oceurs, the acceleromeres indicator £ead-

ings will be Less than actual siveraft sceeleca

buildup may exceed the 2 “g”

o levels.

Mach Indicato b scale in the cearer of the.

ey J(.,,:.w.« " the covamare mach readot wind

il s, Command mach ssng is controlled an.
muy o m commn mach lewig avich wner he
com: ow. When wleciog o
il o p Ao

: propestionl
i the amoun the sowing swich i AIupLut\\ mn
mal center posicion. The
e e by oty o mesimon
ble mch marker wich sormally e st e
the macl sen maximum allowsble
spesd s ;pmmrm m: rker i s o e
fxed index i allowable mach
oaeker il show on he sele depen
e wing svee posion,prs e, and eve
emperati The asimim, allowable mach. marker
is operated by an cl:nn:al ‘W: from the maximum
i mach bty (MM

Airsposd ndictor The sivspeed s on he righs

rleunul sl s €U f s £ i
« faiur

fhe CADC, the ias n\umlormk fog marked OFF will
appe

mand ainpeed slewing svich under the command
a cadout window. When sclecting o command
airspecd, slewing speed s prop @ che amounc

lewing switch i displsced up or down from the

1.0 IRIIEA

e posion, One he command irsped s et
indow,dhe m.,,mm

the command airspeed readout
ke remains ac the top or botcom
Gisplay column wndl the selected command sirs
ata view moving scale, at which time

e will synchronize aed move with the reading on the.
scale, Thie wil be the tame reading 3¢ showe in e
readont windo.

Nete
1 the slewing switch is moved t the decented
position on the sigh, the command airspecd
markee wil align with the fixed index and
concinuous digital presencation of the aie
speed will chen be displayed in che readont
windos

Altitude-Vertical Velocity Indicator (AVVI).

The AVYI (hgure 1-31) provides remore reading
oo of s et ) vl g

o o1 e ienr. peens gl it o v
mesic prese and comma
pressure et knob o
T arc i ocaed an te bertom o
gl for operwion of e mov
and readouts are
Toaded OFF warning,
of the coatse alciude scale i ent
? o e 1o b IndivonThe
« nch

macked BARO,

et orne of he s and

sy q,‘pl.,m in he baromeric. presze
window abov

grosre reding s e
Tocated on the low
readout

A mchunio fae widin the slivde
vertical velocity indicstor may
bty dieg i g i)
readiag is uorclible. 11 @ failure s suspected,
ey on the sandby alimerer using the posi.
vion erzoe shown in Appendix 1, Parc L The
cadar alcimerer also may be used since it pro-
vides an absolue indicacion of distance above
the terrain au altades below 5000 feet,

Presentations on the face of the indicator ace from lefe
o right as follows:

Vortical Velocity . The veri ey o
o s o o e e o he aidlvenial
velocity indicstor. The instrument indicates climb or
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dive velociies from 0 to 1500 feet per minucs by m
of a moving index poiaer 1 the right of & v

fixed scale. The scale i grados
hundred fect from 0 o 1.5 thowsands. When the verd-
cul velocity exceeds this scale, the pointer index
move o the twp or bottom of dhe inscrumec 10 3
out window where a moving scal, gradusted in thoo-
sands of feer from 2 10 40 thousand feet per minute,

indow.
wlecing a command. akitude, mmg e of e
Command masker and readout i
prons o th amoune e ewing switch s displaced

m cns. The Command aiuds marer remains 3
e bor Y
e mm.mx 1!mml: comes.

tude s

with

o Abimare. The g s, oo

ated in conjunction wich the command alitode marker
on the vernier altimeter.
Atitude Director indicator (ADI).

“The ADI (fgure 131) s o semote idicasing insn

nd 0 pich i b, The arivde phee diplrs
picch, bank, aad heading in relatio
Sireatc. The ok sefrence of the ased phees 10
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Description & Operation
he miniacuse aiscrafe may be adjusted wih the pitch
crim knob. The tacn and sip indicator, located in the .
ot of e ADI, ckivestrn s divcly from
a remocly locted e ot d

o bk cering

procesed by the i
splee and routed thravgh dhe fight
e pichand bk s

Refe

cering bazs

e
el ey o ither e bomy

el wteronce snit (RU) o the susiiory Sighc
) depending on the pu..mm %

b e rteronct iee o, Nt
hich provides the instrament s
n off w >

hen daca lied from

When data is pplicd

aening. o of

Dl or that the dats is unrelisble. The

ide monor sy vill sl light the s

b i e AFRS

Nate
The ADI OFF fiag
i the daca becomes unreliable while in the
AFRS mode becuuse of interaat curreat deain

s not come into view

i the accicude monicor system

e Pl t b fores widia he ADI, ATRS
or IRU thas can result in or compls o
o utode mfeve withoot the presce of 4w

g of caution lamp_indicston. Other indich
ioks sach 15 vareisic oe rapid changes in winds
roued specds, o Pm.m. xcesive radar cursor drife
i unusual radar video oniformicy, sudden attitude
changes il on awapl or freent fyups wiie

i
basic fight insirumens, Do oot
cator i reliable

1f the above decermined a mufunctio
IRU, the ADI source should be switched to th
A continuing acitude discrepancy indicstes 0

pan
malfuncion; hereore the semdby miode Tndicsor
should be used. An aicicude monitor system is pro-
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Instrument Warning Flag Analysis
T T

INSTR WARNING | PLAG |
MENT FLAG | CONDITION| DISPLAY VALIDITY | RECOMMENDED ACTION|
Adrspeed TPower warne | fn View | All displays not relisble, | Use standby airspesd
Mach ing flag indicacor.
Todicaor | (Mach tape) -
Arspeed Airspecd display nox relisble. | Use standby aiespeed
wasning indicator.

3
fag (A
speed rape)

In View | Only scccleration display standby sirspeed
(CADS relshie. indicutor.
i
Out of View | Only siesped and normal ac. | Use airspeed and alticude for|
(CADS) cau- | ccleration displays reliable, | mach number determination.
tion lamp on
Alieude Atticude InView | Alldisplays noc refiable. Use standby altimeter and
Verdeal Warning standby vertical velocity
Veloe Flg indicator.
Indicator
Aitode Auitude In View | Only wra and sip reisble. | Use standby atitude.
Director oFF) indicator.
Indicaor | Wacning Flag
Course. Tn View Bank steering bar not relia- | Use HSI course deviation
Warning bl indicator.
Glide Slope | In View | Glide slope indicator ot eli- | Use odher landing mode or
Cacning | abie. 16 TF submode engaged, | system.

pitch scering bar not reliable.

Horizontal | Power (OFF) | Ta View Al displags nosselsbie. Also, | Use ADI bhexding and BDHI
Sination | Warning ADI bk scering bar not | TACAN bearing and
Tndicaeor | Flag reluble if selected 1SC mode | distance.

Teqies manasly scing ST
heading or course,

In View Range indicator not reiable. | Use bearingdistance.
i hening i

Course In View e indicator | Use ADI i
Warning Flag o eliable,

Beiog Power (OFF) | Tn View Al displays not reliabie. Use HSL

Distan Warning Flag

Hexding.

Indicutor | L

ange InView | Range indicutor not relisble. | Use HSI.

e | Warning Flsg

Standby Power (OFF) | Ta View | Displays not refishle, Use ADI

Auitude Warning Plag

Tndicator

Figure 132
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vided 1o compare pitch
ith thos . she standby
10 “Awiude Monitor System,”

Frequent cross checks becween the ADI, the
scandby atitude indicator and other basic
Aighe nscruments should be made to derect
possible malfunctions. Feilure o decect & mal
function and take corrective action could
result i @ fight awitade from which che ir-
craft canmot be recovered.

ol ignas 0 dhe ADE
ndicnos, Raf

The ADI operaces on 115 volt ac power from the
escential ac bus.

Horizontal Situation Indicator (HS).

The HSI (gore 131) is & remote indicaring inseru
menc which displays course, heading, distaace, and

an upper and lower lubber line. The aircrafc symbol
i fixed and is oriented 1o che aose of che siscraft, A
hending set knob s provided co ser a heading mrker

atrow will sotee with the compass card. The shaft of

Section 1
Description & Oporation

Indtrument System Couplr 1) Pich St
Modo Swi
The ISC pitch scering mode switch (12, figore 1-6),
located on the insteument system coupler_control
panel, is a_chree.pos ed ALT REF
(altide reference), OFF, and TF (errsin followiag).
The swich s soenoid held i eider the ALT REF
o T pasition, when sed with & compaibe position
o the T e s kb, When the suich
placed in the ALT REF posi
ands, referen
the switch is cagaged, wil be displayesd on che pitch
i barson tho itide dinctor indcuve (ADD)

ring

sition switch m

pasicion, the switch will recurn 10 OFF when « weapon
delivery pullup signal is generared,

Note

Aleicude reference submode Timits are 500

ige by the amount chat the
altitude limits are exceeded.

P indications.
“The reciprocal course sy he read off the cail of the
arrow. An unreliable con

beasing poiaer and range indi
the TACAN sigaal or an uncelisble sigaal will cause 8
raoge warning fag t appenr in the range indicator
window. Loss of power to the HSI will cuse an OFF

oin f 0 sppes on chesigheside of e ncs-

strument. System Coupler

ector is section, for HSI indications dur-
08 various medes o opersion

Knob.

The 1SC mode slector ok (12, igwe 161 1o
o 1SC concl pane i lven posiions.
b

ST indications refer 10 gy

figure 1.35. The knob positions provide the following
functions:

1101



Section 1 T.0. AI@A
Description & Oporation

ISC Mode Selecior Knob Positions vs ADI Indications

1SC MODE SFLECTOR KNOB POSITIONS

T rs Toomm| co | A | A | |
o | s | ana | racax| s Nav "R | e | G | moe | w0
Our | Swer | Com Steer to | Com steer fe | Com  |Com |Com |Hdg fr | Targer
O o e | SRR SR e s 0 e ana| e
o | B | oo | el iy
ol o i
I | |
P [ome | T view o i et
g |o | ed wmen i Outof view unln TE o ALY REF fsckeced | s ¢
B Vi | b =
e
ewtiog
g | g b from B/ or g . from ATRS fpi bl conion i g, ox ol sl
Reteence | {8 RN or TR R
e | P and ol fom 57 sywcen whe selecid: o rom the AFRS when PRI ATTITUDE cution
o e or AUX 5 wlecrs
Gide |ow |G/ste | Devis
Sone o | GR" | ras oot View—
|t [View ||
Gune o [ouar | on o foue oue of [ oueor
Wring | e i il it
Ll T [ B o e P Y
PR Thea] WA
| N s fose
ey, P
[View | Vi | hen )
zi | e —Outof View—

aviowe | Mo mdton—on ot v
Viinig. | Abasemat e L vewsSargaed ADY s e by o i o ssiade sl ODS o i
Fog B st e

SC |Tor| AR | ot
Fin |Mx | 8% (ot ) Uit
e 15 or ALT RO

N 1 ALT RIE vl v o o /5 e G/ & v he ALT K 5 i

maticaly disengaged by the FDC in ILS or B/N in AILA m

1102
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ISC Mode Selector Knob Positions vs HSI Indications

ISC MODE SELECTOR KNOB POSITIONS

[ G oo G T | e
o | ns | ana [racan | seixav | "Nav | fiNe e | n
Couse [ Not | Usd sty |Usd o [Uodwoee | Ner [Ner | 0t
S Uit | s [t s | Dt [ | .
Knob. rs set window TACAN des crs. Nec:Lised
iending Und 10 | N
set Nt Used— v
Kaob deined
g i
Como® | Hcadin, fc B/ sys when s, o mag s fr he AFRS when pr i coion g s i o
: U a1, et TACAN o TR RY e which s ARRS s bt o . e
Couse  Mag | Lig approsch | TACAN [Dusired s | Car Jcur [ Fixar | Ground ek
Select gnd | cmmnscby [comn |mnset | g g | e s o
Window & | ck | he s so kg |t o 150
i

Course |

Arow B |

o e Jhaeae | Tacan

viacon [ | e Not Used—
|

Laceral dev fe B/N

ot Cenrer
Teading g s e
Marker an J
Indicues compued cours from B/,
S
L - oetec |
Course Ouror
on o i view ot of view Out o view by
Ouc o vie b Outof view by BN s
TACAN | |
Fowes | Normel Conion O o

Absormal Condicion--When T view, disegard HSI and ADI in MAN/HDG mode and use
Warning BDHI or ODs.
Fisg.

Indicates distance o TACAN staion.

ot | e eain 0 TACAN s
u 'ACAN)

Toton | omaos EzE]

i | gt nak| ERpR———

Note 1; Primary mag heading display wil be true heading plus o minus mag variation. |

Figure 134,
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In the OFF posi stcring bars and OFF fags
e S oot i on e ADT and ODS leaving
suiuds s heading diploys for e durog GCA and
ther similas type ope

ILS (iostrument landing system) posiion pro-
Vs e capeiey o Aing 115 sprsches t -
ways equipped with w,m. and giid
cers. Localizer stering co

left deviation indicator on the

Note

© Once che gide slope is intereepied, n glide

devintion scale
s the pitch scring bar on the ADI
wd 0% 1o drve ou of view and remin
ol i il St B oo
e on the e so
© Aleoa e lpe et che sk g
emal (25
e appros st (15 degee
Refer <o figure 135

With the rudar altimeter operatiog and set for & min-

altcade. 1f & pullup is
b command il be erminied
1 g0 out when the aircrafc is

The pitch

eada alcimece,

e commands il b regained once the gide

siope indictor is rceered o by placing he pich

scring mode switch (© ALT REF when level

tude s reached. In the event an ILS a
ahsalute alti

bt

the abave sction

by aking

To. 1A

The AILA Gaicborne instcument low approach)

wll! Tarai simalaed localiser and glide
o provide he s indicuions on the ADI,
i 1LS position

05, a0d HSI ¢ when using 1

Note
Dusing AILA spprochs whes o

system s furnishing simulaced !rxuluar,
od « pch seing boe wil be b

by il

The TACAN (sactical sir navigation) position pro-
& instrument approaches

e magnec bearing

the staton.

Note

“The fighe director computer is limited (© &
0 degee bank angle

The GRS SEL NAY (e st aesgion) pot
o provides the capabiley of apprachs selected
detinatio lected courss ohés han the mos
Ginct rout, This provides che cupabiliey of avoiog
weather, obstacles, and enemy areas. To commence the
course selece navigation peocedure, depress the destina-
o sl seguence poin ,mmuwm selece CRS,
system couple

HS1, a ight or left

stcering signal i generated for the ADI a0d ODS bank.

ving b T ugoal depsds on (1) s ot
in relation 1o sclected course,

round ack i relaion o the oo rck requied

o make good on approach fight pach. The HSI course

deviation. bas will be displaced two dots ntil within
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HSI and ADI Steering Limits

s s ["cxs [
SEL | pons| crs s | wan | 7xK| Rre
oo Nermn | Appe) TACAN| NAV| NAV |LINE | RS | 1DG | RV | Sub Mode
Dispt Nav o | sioc | tioe
o tist GRs | 25 | 250 | 25 [25°| 87e0 | 200 | 0% [ on | gor | Neo | Net] Mot
v 107 Bomb. e
50"
Dor Dispt
S ADLGS | 0% |07 | 07 | 070
DV IND
DI Bunk v
Sucrin o |1 | s |15 | aor | 300 | 20 .
Pointer Roll, = . o " o 307 Bomby L
Limit i
o1 picn
P(,‘mpmh || e | Not Used w | we

Specified limis are established by the fight dictor computer and the applicable sub-system supplying the signals

and are not affected by the ODS.

Figure 1.35.

10 degres o the sl cos. To e he s
iecred course

8 predermined posion i s aecesary
0 maincain the bank scring b When the
e sl o e heading marker

airerafc s on 4 -
and course arcowhead will be aligacd == drife correc

“The BOMB/NAY, (bombing nsvigation) posiion

Mm current mogoeic ground tack from che bomy

The CRS LINE (course line steering) position pro-
et che aircraft along the

o et commends s reon o cour by he
shortest route.

The M ) poition provides

“The desire
1 o 1S

d with acusl co

oure evinon it on

The MAN DG (ol headiog) poscon pr-

et vpabty of yingany desned eadi
e o e
T

e o conr the bk ssing bus on the ADI
and ODS, beading will
e on e bk socsng
the bomb nav system
e et Lnob houkd e wed 1

in the course selector
e ik peovde  igialseont of e mnding
and align the course arrow with the heading marker

reduce the possibilty of heading confusion.
1105
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The TKR RV (ianker rendezvous) position pro-
vides the stcering capability 10 4 sankes for air refu

i endesvous o s mode he 1) o rkee
s driven by a bearing sigoal from the

which sl sopplie 8 igml 10 dicar ..ww,
Steering commands on the bink stecring bars on the
ADI 40d ODS 10 seer the siccraf to the tapker.

he r the frc.
ney e exceeon v constone

The pitch steering birs on the ADI and ODS will be
sctvred and i dhe neceay” pich weeing

on it wgle of atack pls e
g w et il e

Instrument Test Button.
The nsrumens s buion €, fgue 12, loted
round chuck pone 8 proiied o tround

i ubietbonms of e megeoc fghe

will proside 2 set

i sl b e 166 e stecor ot
e i e o e somplely dependent
of the CADC.

ATTITUDE MONITOR SYSTEM.

An aticude monitoe system is provi
e omins o ot e bt m:m nm
nserument pancl and an aitude cauti

v and the atc

icude cavtion lamp will

ro. @A

Note

When operacing on emergency generator pow-

ight, however, the ADI arcitude waroi
g and e e amp, i ghid, o
be considered vali

WARNING, CAUTION, AND INDICATOR
LAMPS,

I order 1o keep insteument surveillance (© & mini-
mum, warning, eawion, and indicacor limps ace o
cated throughoe the cockpit. All of these lamps except
che maser caution Jamp ure described under thei 1o
spective systems. For location of the lamps throughout
the cockpit, sce figure 1.36

MASTER CAUTION LAMP.

The master caution lamp (23, figure 1), located o
ch e main insrmant pane, will light sier X 3
mcond ey, o s the rew i 2 malfnci
when vl coution lamps on
m caution. :;m,. p.,,.; ligh o indic
By lighied 15 Jong 250 mdrvmul!
g il et L
s postl b depresing e w
s cn b monicore,shuld 1
hdonal mfonceon o e lamp
e e i b toneton o iy
Jamp diming witch. The lamp, checked by
depressing the malfuncion and.indicaer lmp. ot
button,

Malfunction and Indicator Lomp Dimming Switch.

The malfancion nd indicor ump dimming swich
02, gure 1:37), locares
it a theee-posicion

cion. The switch mnm)b e light
bight or dim of al he

e cokic xept e T
e cnuon arap, the T sply and st lamps, o
the NWS A/R indicator lam

Note
Al umps which are controled by this switch,
e el e 2 bight uder ot
lowing condii

*The incernal
INST) is ofl.

ighting conirol knob (FLT

« Aircraft power s torned of.
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Malfunction and Indicator Lamp Test Button.

he malfunccion and indicaor lamp test butcon (3,
fguee 137 It on she ighiog coneol panel, s
it o chck e ndog g wining horn 3

4 waraio, cation e i in the cockpic
except the follo

* TER Channel Failure Caution Lumps
*IFE Reply and Tesc Lamps
* IRRS Ready/Test Indicator Lamp
+ Engine Fire Pushbuccon Warning La
Allamps o the sesck eada sope, nevgacion, ECM
" TUAW pancs

The malfunction and indicator Tump test button is
110 used 10 ground check the sl waening system,

Note

During ground heks it ch figh con
crol system switch in T-0. & LAND o with
5, depressing che ‘nammcnuv\
mp test button
ihe udder 1o acllec doe 10 an AYC
In ad when the test button is zelemed.
VAN CHTANNTE cotton o s
main lighsd. This lam o be resr wieh
the dumper res bur

LIGHTING SYSTEM.
EXTERIOR LIGHTING.

The i g e oson g, fxmaion
el

lgho aovcolion/ g g 'l e
lights, (anding lights and & (axi light, The positon
s consist of srea lighis in e righe glove

i,
2 e i Tight,
g when o wing Sveep ogle s baween 16 nd
30 degrees, When the wing 30 degrees
he wing 1 Tght will g0 out and the glove light il
The reserse will occr a5 the
The formation lighs cor

o she ai refucling ecepraci door provides power

Section
Description & Operation

1o the recepacle lgle control knob when the door is
open. Two lunding lights and a i light ace located
on he nose landing gear. A switch on the nose gear
down lock wil tura she lights of if chey are on when
the gear is receacted

Pos

on Light Switches.

o posiciontighe st G 137, e o

of d . Placing
it LASH csesr s v st o

Podition Lights/Stores Refue Batrery Power

Switch,

The position lights/stores refuct baery power switch

(3 fire 127 loard o e groundchck panel ot
ons macked PO NOKM and

Placing the wnd\ the POS

LIGHTS poion wil spply bary power o he po-

ded sty duing ground handling,

round check pancl door
is closed. For a deseription of the STORES REFUEL
Piion o th swich fe 0. e Fcl upply Sysem,
this scccion

Formation Lights Switch.
The formacion lights switch (5, figure 137), locuted
o the lighting control pancl, provides slection of the

desiced incensicy of the Tights. The switch is marked
BRT (brighy, OFF and DIM.

Anti-Collision

s Switch,
“The anci-collsion tights switch (7, figure 157), i lo-
ighting control pancl,

< s, Placing che wich 10 OFF
causes the lights o retract, o ous and swop rocating.

The fuselage tights switch (6, figure 1-37)
o e lighing conol pone. Th swich s beled

SELAGE and has & position marked OFF and an un-
ke ON st Do o e o
« white ligh in the top and bottom of the fusclage.

s Tocaced
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n & Operation

Warning, Caution and Indicator Lamps (Typ)
o e |

i

INDEXERS

Figure 1.36. (Sheet 1)
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n & Operation

Lighting Control Panel (Typical)

s 5 o
it 3 bt Lom o pthy

Figure 1.37.

Air Refueling Receptacle Lights Control Knob.

Onairera e aie refueling receptacle lights

control knob is located

clockwise
Kb uem e lghs of. A h ko s curned o
sarics from off t full

posicion of the

ey of the lights

Landing and Taxi Lights Switch.

The landing and taxi fights swicch

cither the LANDING or TAXI positions, a sw
o s it okl s o e eha

ianding gear is

1110

INTERNAL LIGHTING.

“The internal lights include insteument pael and con-

aca the afe bulkhesd. The food lights consst of e
center and right red flood lights and high intensicy
white flood I he cock.
e The e flood lighs provie cockps lghing in

s ac various locations around

ehe intensity o all che white flood lights, Both the red
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Internal Lighting
Fuse Panels
(Typical)

RIGHT PANEL
Figure 138
and white flood lights receive 115 volt ac power from

the ac essencial bus. Two wilty lights (50, figare 1-2
and 19, figure 1-30), one for each side of the cockpit,
e provided o individval work ighs, They e or-
mally stowed on e f sde o e af console and o

righe insrument anel o an

be urncd clockwise 0 wrn the light

Sex
Description & Opora

Kb e crned cocvis, detan posiions s spaced
intervals vary the intensity of the lights from o
brightnes. Five of the knobs control he insiru:
and console lighting. Knobs are libeled
ind control the respeceie circuits s follows

FLT INST—Lefe main instrument panl.

R FWD—Right main instrument pancl,
lood lights are controlled by individual knobs
00D, C FLOOD snd L IL or the.

T g iy
i Turning the oo put HIGH TN
sl m  whic ood lights 1o masimum inensity
i o on sddionl whie oo lighs
hyHinplglog v iy may be de.
b mmmth All of
e whice food ghs Wil be rsaed off when the
Ko i rosaed o she OFF position

CANOPY.

“The canopy consists of left and right clam shell hatches
hingd 1 2 centr. beam asembly: The hrces ope

. Each hatch §
il s of lowered with the id o an ae/o1 coun
hold the

countecpoie willalso hacch in

A fush mounted phunger, located
adjacent 0 the external handle, can be pushed in o
unlock the iaternal handle from the outside.

INTERNAL CANOPY LATCH HANDLES.

Two canopy lch handls are loated on dhe nside
‘member

e e e i

Internal Lighting Control Knobs.
e imernal lighig cotrl kaks 1 g 137,
e o Lokt op el somel. e
ious internal lightiag circuits. The full cor

Vi posidon o exch ks e th ligh o, s b

ot chgages o cosatespos 10 aid o

opening. Whe:
1



ion 1
Duscription & Operation

«desived Ich posion s aaind, e bl e
el he deses possien o lock
e and oldshe hach, Exch
TRt & o cmraal canopy e bandie ol
e of tach hseh. Tafiacion of the

fated

Iomer e depreses o langer o the cnop

y sill 10
i and turn off the canopy unlock waen-
ing larmp.

CANOFY EXTERNAL LATCH HANDLES.

o s mactd canopy xtrnal e handles e
ot on th lower hoizonal frame member of cach

ol Tandie Presiog i on h fo
e will exend the rae portion
o th bl ottt oy ‘unlatch and
e the hatch,
Closed posiion  fiush
focxl ancene t he xtrnal
B imont e et amopy hande o e
oursde.

CANOPY UNLOCK WARNING LAMI

A red canopy ualock waraing lamp, loc ihe et
g oo aeio o panel (gare 130h
Jight when ither hateh is ot locked. When T,

the word CANOPY.

AIR_CONDITIONING AND
PRESSURIZATION SYSTEMS.

The s condioning and pressiztion sysems (g
controlled,

S e e
AIR CONDITIONING SYSTEM.

The s conditioning system provides temperature con-

for efficient operacion. See figuze 139. High
pressre hot it i bied from b sixtenth saage com-
blced air is directed

and
iy s el g o B
102

To. @A

ol he st 108 emperstre b for oolin he
cold air

iioaing sys-
tem_ malfunctions,

i cond
rgency sam aie operation s
bl fo veniarion sod cooling.

Note

@ During opesion a igh pover eing,

vt heat eechunger vent che
lower side of the fuselage between the weap:
ons bay doors and the maia Janding gear

d should

© During operaions nder humid condiions:

rapid_increa: nay induce flash
Sreering in the wacer sq,.mw cuusing 1 los
of coolin abin and lecronic
‘q\..pme.“ Rty trecrig 5 of shore
5 e and e vt
s oo iagrosed by of
ing loss of cabin ais lowed by lighting
of the forward cquipment hot caution I
from 30 o 120 seconds later. The duration of

Refer to "Caurion Lamp Analysis,” Section
.

Duting operasion st low or idle power
ey, s i coudiioniap eiem mmml

cabin aicflow, cabin pressure may ary
feet.

cal

Rir Distribution Control Lever.
A b i discbuion oo e (5 Gre 12
located on the afe bulkhead, cont cribution of
i i e e o oo bl CABIN
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AIR DISTR and b

s s oo parked YD

ovrmeat oo e TR DEFOG AP
Noto

During opernion . igh powsr scings nd
when it s high, moisture

crew members face, Moving o

ward th af position will decreas s post

ey

Air Source Selactor Knob.
The ais source seector knob (2, figuze 1-40), located on
the air u)ndv\mr\mk contol parel, bas six posicions
morked OFF, L FNG, BOTH, R ENG, RAM, a0d
EMER e knc aomiols blecd i souice or ilows

“which operate s follows in the dif.
e T peions

*In the OFF px

o, che Jef: and sigh biced it check.

and shotoff safves are closed. The cold air modulac
g alve is open (6o flow). The cabin bot sir modu
Iating and shatoff valse is modulating (o flow). The

pressure segulating and shutoff
*Inthe L ENG posio, th el cngin s the souce
of bleed aie, and dhe right

acure conteo “The pressure regulating
e i e sl

OTIT posicion, te s nd cghs e ai
Check and shurol valves ace open. The cold air mod:

ulaing alve aad tbe cabin o sir modulating and
shutolf valve will be modulating in response < the
posiion of the tempersture control knob. The pr

o and i e will be el
NG position, e righe engine i the
et 2 it i il s chck 4nd
e i closed. The cold s diog vave and he
Sir modulating

tlng e e oo of e empen
atuee control knob. The pressure regulating and shuc
off valve will be segulating.

Section |
Doscription & Operation

*In he RAM

position, the engine bleed air check a6d

el the wing

b, e clectronic

gz

*In the EMER poscion, the o

e i e and
sed and < ai scoop is
m,. m mm p(muun dumm mm pressure snd
bin. Tempers-
e s o e

§ caurion H
o OFF oc EMER, sic pressaee s not svail-
SRAM misile o canopy seals.

Air Conditior

19 System Mode Selector Switch.

The mde selector switcl

6. figure 1140), Tocwed on

MAN. The swit
o swlch which s b pule uc
o change posicions. In the AUTO position, the cock-
pic emperaue s auomusicl

temperature selecied by the

o the contolls w.m
MAN poiion, he cockpi temper
sid and control of the modulat-

ing temperacure contral salves s dirccrly from the
empestore convl kol To the O posion, sl
oved from the syste be

power aad the v
The systen, whish control cabi temperanur, will de-
clutch and g0 to the fol cool posicion

Temperature Control Knob.

o smperure conol kb (1, e

0}, located

condiianing control panel, is provi
i ke ipsanie, T et 3 o
through o rce e and has ¥

cach end. The estreme countérclockwise end

COOL and the clockwise ead is marked WARM. With
[RIEY
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Air Conditioning
Control Panel -
&

Figure 1-40.

the mode selector switch in AUTO, rotating the knob.
i either dicection sends a signal o the cockpic tem-
perature controller which constancly positions the
modulating temperature control valves o mainain
the selected cemperature. When the temperature con-
ol knob i osiionsd s the midpot barween COOL

WARM, the cockpit temperasure i maintained
W approsimasely 6 degres ¥

Note.
Operation with the temperature control ko
ac full COOL in warm weather or full WAL
in cool weather with the mode selector k
AUTO may result in an objectionable noise
withth high fow n the cockpi
of aiclow can be reduced by backing the
knob off the full COOL or WARM position

o ket i MARTAL, Sl
oal goes directly t the modulating temperature
o o, opecing o cloing then 5 dlered by
116

To. IIIEA

sigaal generated from the temperature control knob.

cold to maximum warm is approximately 45 seconds.

Exchange (Bxch) £

Air Cantrol 5

he

The exchange exic air control switch (3, figure 140),
located on the it conditioning control panl, i a two.
RMAL and OVERRIDE
The switch provides a means of controlling the amount
of ram airfow through the air-to-air heat exchanger by

dars computer and open the door <o it full cavel.

Cabin Pressure
Schedule

canin messuge

Figure 1-41,
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Note.

@ The air conditioning system water supply is
reqy

@ When any external stores ace insall
change sxis s comeol wich e be
placed in the OVERRIDE position to preve
Subsonic water boiling and. posibie shusdown
of the air conditio

Air Flow Selector Switch.

The air flow seleccor switch (4, figure 140) is & two.
position switch marked NORMAL wnd MAX. The
svisch proides o meansof cncolig ch smount of
e NORMAL position provides
i sieon o sowml e L MAR Do

se
Description & Oper

imay be ued for low leel, bigh sped operaon on «
posiion may lso be used during
e o, s s o Aol

'SRAM Cooling Control Switch.

The SRAM,cooling comrl switch 0, fgure 142,
located an the ight sidewl s 3 o poston switch
marked COOLING. and OFF. The swheh provides &
Renat it ol e e, et

pressure 1o the missile, The COOLING position pro-
Vides suromarically conolled coling aic and pres
sure regulated 1 23 (1) psi o the missile. The OFF

onition taras the SKAM wooling

To prevent uanecessary condeasation within
misile MU or ingestion of sand and dust
doriog low levl apersions aperie ihe
SRAM cooling switch throughout the fi

accordance wichth lmsaions csblished
in TO. F-LLL(B)A-30-1

ligh! Sidewall (Typical)

Avack R Tracko
Contr Har

5
5 Shatt Coong Comicl
Swicn

“SeeTO.IFATNBATS
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Description & Operation

Bloed tion Lamps.
(hfer o AT 151)

“Toro bleed i duce fuil cution lamps (fgure 1:36),

1 and the high

of the close progimity of a fuel co
temperatuze of the exiting bleed air

Forward Equipment Hat Cavtion Lamp.

The s forward cqsipnens cauion lampy marked
FWD EQUIP HOT, is located on the mai

Jighe pael (igure 150 The lamp.will ight i the
cooling aic fow is insuffcicns. The following equip.
mea i I “The list

o e oxds of b generin
should be nsed as 3 guide for cquipment shutdown,

i on gk ,,.w.mm Shutdown may b
requiced  degradedperformance and/or
eonipmen: damage from overheann;

ECM NS
Rk Rad + Astro Compase
« HF Radio (Transmi) TACAN
* Converter Sec (s * One Computr (WDC
eration when cither  or GI
WDC or GNC in <mm,;=. Radar
operation) Radae Altimecer
s  HE Radio (Raive
*RHA

TTHR Radio Crramsmie - UHE Radio (Receive)

Conditioning System Alternate Operation.

Manual Mod

Inthe ven of s mlfuncionof e cibi emperaure

conoler, abin mperre may be manua

rolled a¢ follow

L. Air source selector knob—BOTH.

2. Mode selector switch—MAN.

3. Tomprmos ool kbt s deld i
e mmmam control knoby muse be held o
eider ll COOL or 1ol WATM posicion o
i for deined wmper

Rem Air Mode,

Ta the event the it conditi s, am air
be

Section V. During ram it mode upenxmn cockpic
temperacure can be controlled as follows

L. Air source seleccor knob—RAM.

2. Mode selector switch—AUTO or MAN.

11
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3. Temperature conteol knob—Set for desired temper
T e e secor it s osioned s MAN,
aruze control € be held
e o GO0 ok AR, posion e s

for desired temperacure.

Note
iho ram modey i liited

Bt e v s

eve, cabin bting In the e s 40 be

maiarained as the cxbin hot 3 supply is sill

avalable to mix with the incoming ram air-

ow.

PRESSURIZATION SYSTEM.

Pressucization of the cockpit, canopy seals, throtdle
& radr, wack

by the pres.
e ckpit is contralled
e e reguhﬂng el locared 0 1 she trom of
low 8000 fe

ihe owlin o Sntoming venthaion wr. A cbin B
sure safecy valve locaced a¢ the zeae of th

releve pressure any time the cockpi pressure cxcoeds
imits. An emery

event of loss of cooling and pressurization air from
e coohng s,

Note
A pririy vave iy incorporaed ino the
sysem 10 ensure thit clectronic equipme

iy ks ‘promdecee ovs e codipe

Undes condions o bigh cockpc prems dilll

b infetve il engoe power s ncrvd, o
o thisvalve may cae orward equipment hot oo
Tanp t liht, o of cabin cooing siflow, unsable
cabin pressurization and tempersture contzol

Pressurization Selector Switch.

The presurization selector switch (5, figure 140),
Tocted o e s coioning coneol punc i e
posicion e h

BT, 200 DUMP. I the NORMAL posiion che enck
pit pressare i selected to & schedule that will maintia
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i 8000 foot cabin altitude from 8000 fece up to the
operscional colin of the airca. In the BT (com-

ba) position, the cockpit maintains i
litude from 8000 fect up to 22,500 foot altitude and
hen maiacains 2 constane 5 psi differential ab

bient pressure. In the DUMP pasition, the cabin pres
sure regulator abin presues iy sl e

n ki is red. See
el syl bl esgaplacd i
combat conditions.

Cabin Al
cabin aldiude indicator (1, figure 1.15), located on

the ausiliary gage panel 8 provided to moniir cabin
alicude.

de Indicator.

Prossurization Car

o Lamp.
i amberprsuizion ction lamp,marked CABIN
FRESS, s ot o the main cuin ight punel (G
ure 1:36, The arp will ight when the cabin ariude
is thove 100 fet. When n,,mn.,g e exbin pres
surizacion system in COMBA' n pressria.
o caoion il b el when siete
cude is sbove 26000 fes

Pressurization Warning Lamp.

red pressurizaion warning lamp (8, figure 1:6),
ke CABIN PRESS, fs ocaed on he efe it
instumen panel. Th imp will igh when he cuin

pressurs s thove 38000 1

jipment Low Pressure Caution Lamp.

bet low cquipment pressure caucion lamp
marked LW EQUIE PRESS i locaed on the main
Toucion light panel (igure 136, The amp will Tight

e supply pressure to the pressurized electronic.
limits.

on dhe pitocsatic, coul temperacure and ang ;s«,s.
stk and sidesip ul‘»m/hen) ‘probes for ant
i concld by o p,.m/

ers in the sagleof-atack and sideslip angle probes.
Pitot/Probe Heater Switch.

Thspiopob ke et . e 143, o
on'the windshield wash/antkiing

osions marked HEAT and OFF/SEC ( (;emnd-
. e s peforms the following funcio

Description & Operation

Windshield Wash/
Anti-Icing Control
Panel

1. Engina/oe Anicing Switch
I e e i
5 Windibald Slactor

£ Widiied Wk o Roove! Selacr
S

Figure 1.43.

On e grovnd
+ The OFF/SEC posicion tuens off power obe
b, ek s At s s o

TiEAE position furnishes power <o primary.
alpha/bera heaters, and o the pitotstatic probe.

iC.position provides power 1o the sec-
i
The toral temperaure heater is of
1 the HEAT posicion, powes is provided to the pri-
mary alpha/beta heaters, pitorstatc heater and the
ol temperature hearer.

On takeof a safety switch on the lnding goar ace
water circuits in the angle

of ssck and gl o sdesipprobes. Durin figh £

s i cicher the angle of attack

ik gt Sty i e
probe heac caution lamp will light and che secondary
bese inthe il pobe will b snomasilly enr
cch o i

b il e seich
remains in thac position, thereby verifying that the

1119
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Description & Ope

oty bearss e (uncioning proprly.
temperacure probe heater does not receive powee while
e Tch stmain o the OFF/SEC postion

the ot

The HEAT position may be s 10 ground check the
hestes in the pitotstatic probe aad the primary heaters
"o auack an

checked by placing the switch 0 HEAT and depressing
be fight control mascer test switch and holding ch
CADC test switch o HIGH, Operation of the totsl
semperatue heater can be confiemed by obscrving 2

incrcasing temperature on the total emperacure indi-

Note

If the total temperature exceeds 50 degrees

ion lamp may light
il total temperacue drops below 50 degrees

The swich consols pover 10 he hein, demecs
in the pitotstatic probe and coul emperature probe,
when fhe umnf\ i iorne, and v the primay oc
cecondary in the angle-ofatack
e st il s skt (e e

Alpha/Beta Probe Heat Cavtion Lamp.
The sighrbers

prot
ndiaions ha the gl
angle probe hesters are not funcioning properly a5
follows:

robe hest cauion lamp,
ur

O he o
e piou/probe heaes swich i in the

the pitoc/probe heatee switch in
o e . ey emar lemntly
i ‘o borh probes s malfncriomng o s over:
heated and has been decnergized by the chermostars.
Inflgh.

* With the pitoe/probe heater switch in the HE
posicion, indicates the primaey heater element(s) in

iher o b prbes ot fnconiog

@ pie/probe beatr swich in he OFF/SEC
Do, Eadeate. e secondary i clomen i
Ciher o bt probes s mor Foncioning.

Note

The sipha/beta probe hext caution lamp i
disabled at speeds above mach 110,

1320
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Engine AntiIcing Systems.

The engine ancicing sysem prevens ormacion of
“puide vanes, a engine.

Tarod compresso bleedaiF The on
o prevenes formaion of fcs o he spke ¢
edte of the inlet cowl and. insie the min
engin s duc of the s covl The cogine il
a stem uses air from the aie condicioning
sy o e manifold in the mainlnding. ot
wheel wel

Nete
e rpm will not provide sufficienc hot air

for antiicing

e spike sing probe aicng. sy prvens
oo of e onl e i Toca mach probe and

the pasicion of the engine/inlet anci-icing switd

Engine/Inlot Anti-ci The engine/iolec
sotkicing i, e 169, Toue n the wind-

e inlet anti-icn

“lowing the circularion of hot if
hrough the anti-iced componens. Approximately 60
seconds ate th iing coniion e he o wi
e will o, the spik i

& the engine
systems, and
ors; however,
th cing chution Tamp will sl e operaional.
wtion Lamp. T
ot o she
5, il lghs when e o
an icing conditi e the ondi
o euion o will et ghiedrerdi of

e cngnecingcion




To. @A

position of the cngine/inlet andiicing switch. The
Tamp wil go out G0 sconds s s o condiion
cases. A malfunction wihin the clectronic ice de-
sector iy e the g caion im0 Tigh, s
accivacing the engioe/iolee aati-icing system if the
Eagine/lalet Antiicing switch is in AUTO. If a mal-
function o the detector i koown or suspected, opere.
she sytem eanualy by placio the caging i, o
i switch to OFF iF engine/inet antiicing i
required o 0 MAN when opersion s requireds
under the followiag conditions.

Ground operation:
i+ In visible molsnre—Temperre beswesn 35°F

In clean sie—Relacive hemidity above 70 percent
and dew point temperature 25°F to 35°F,

fo-Flighe Operstion,
1 In visible moisture—Totl emperarure of +5°

or below.

2. I clear air—No limitations related o icing

Inlet Hot Caution Lamp. The inlet hot caution lamy

Jacated on the main caution lump panel (gure 136,

2 an ndiion . he e of o
ceed

icing air © Ty shu

e e Ty il o o
Windshield Defog System.
i for windhied defogging and abin sic G

the samecontrol lever. ription,
.«ﬂ e A Diiion Contret Loer 8

WINDSHIELD WASH AND RAIN REMOVAL SYSTEM.

The windshield wash sand esin removal system is pro-
0 ke he w«ndxhremx ear of impinging
pres

1 elon s oaed o0 th i sid of sh s el

Windshield Wash/Rain Removal Selector Switch.

The windsied, vash/in, remonal, slecor owich
G fy Tocated on the windshield wish/anti-
g el s o ‘marked RAIN
RIMOVE, WASH, and OFT.

"The switch is spriog-

loadd from dhe WASH 10 he OFE posion a s

Tock of the RAIN REMOVE. positi
5 st e e s
switch 10

A the e and windshield wash st

Windshield Selector Switch.

The indshild wecor swisch O figure 143, b
cated on the windshicld wash /anciicing control panel,
s thres postons marked L (ef0, R (1 igho. and
'BOTH. Sclcccion of any of he posisions will detcrmine
e windshield(9) o be washed o Feceive ain removal

cion will decrease nieflow on each wirdshield.

Windshield Hot Ca

i tamp.

The windshield hor caution Jamp, located oo the

salte, will close when the sis racureexcee

imits, When the overheat switch closes, @ circuit it
compl lose the rain remove shutoff velves and
lghe, he wiodsield hor cavion lamp .
switch ihe casion mp will sraly go ot

ihia 15 scands
WHEEL WELL OVERHEAT DETECTION
SYSTEM.

heel well overheat detection system provides
visual indication of sn overheat condition in the main
wheel well area. The funceion of the system i similar

Sensing clements,
focated in the main wheel well d plumbing erossover

shut off valves t0 sbue off the soutce of the hot bleed
air and open che ram air door.

(R



Section 1|
Description & Operation
Note
@ The engine biced sir check and shutoff valves
are slectrically controlled and poeumatically
opesated. Each valve is controlled by 28-vot
dc poer from the essential bus and is pro
tected by a ciecu breakes located in the right
forward eqigment bay. Los of el
powe valve with 16th stage bleed ai
e will cave the valve o apen.

© Afier T.0. 11196, sensing clements ate

car the
s e mcorporated s the wheel well
overheat detection circuit,

WHEEL WELL HOT CAUTION LAMP.

A wheel well hot ceution lamp (fgure 136), I
on the main caution lump pavel, provides 30
S e s G, gl 1
am, lambing crosovr seas s of the hnding
alkheads Tho words WHEEL WELL HOT st sible
when the famp is lighted. After T.0, LE-111946, this
lamp o provides. indications of overheat in_ the
d ac power panel asea.

eapons bay routing tunnel an

AGENT DISCHARGE/FIRE DETECT TEST SWITCH.
The ager dishuge/fee o st s (3 s
1.6), located on main instrumen pa

it bt byl o o
detection system. The AGENT DISCH posicion serves

tion will Tight the wheel well hot caution lamp, if che

wheel well decection system is operationsl.

FUSELAGE OVERHEAT TEST SWITCH.

The fuselsge overhea test switch (6, igare 12

o
caced on the ground check pans, is marked LOOP 1,

sigaal {shor to geound) on loop 2
wheel well hot caction lamp to
2is checked

Lamp o light, a short on  single loop will not pre-
vent detection of an overheat condition.
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OXYGEN SYSTEM.

The oxygen system consists of @ normal (liquid) sys-
e o, in he forvard Tussiage and ki
an emergency (gascons) system located behind the
Sockpit 2t bulkhead.

NORMAL OXYGEN SYSTEM.

e ol erygen sy comiss of ¢ 15 i

e

Use care when connecting the oxygen regu

I ot e s and 375t o
iy ot o e, concctinthe ko
1 the regutaior. T ore screer

ihe egutor may bo m,‘y maged by Gare.
e or improper

A guick disconnce s provided between e segluor
ind oxygen mask hose 1o expedite abandoning the aie-
b figh, he rguitor

wedge-shaped brackee (7, figos
146 Tocued o th ight s ofwch e i dre.
the oxygen supply refer 1o figore
T e B 153 o oxypen e semicin

Oxygen Control Knob.
The oxygen control knob (1, figure 145), located on
the oxygen regulator on the right side of the upper
corso harness, has three posicions marked NORM, 100
percent, and EMER (emergency). Wheo the knob is
posioned & NOR, omyeen pmnurnom\lly diluted
Supplicd o the mask s¢ cabin alcitudes
Trom .10 1750 e, A cai skivude shoe 17300
fece, 100 percont oxygen is supplied ar
breathing will commence 3¢ .ppm...m.uy 35000
fow. Wi the knob i the 160 perc
100 pesesn caygen b5 supplind (0 the sk, Slcting
che EMER posiion provides 100 pecent oxygen wodes
pressure to the mask,

Oxygen Control Levers.
oo cxygen comcol lewes (1, figure 146) are pro-
vided to sonieal low of exygen trom the supply o

10 he oxygen regulae: When in the ON o
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Oxygen Duration

With regulator at 100 percent or EMER position.

oo
| o SN
| e 2y DuRRTON ok
o
oo |_oe PENENED
oo | BT 3303183 160
T ) ol ] 163] 143
12 a1
163 159 132 116
o 135 18] 103
133 120, 106] 03
1] 10s] 97 85
] too| 5] 7
2] oa] a7t
5] na] 75 65
w6l 77 69| 6o
5] o] 62| 54
sl il 44| 38
| o |15 |4 BRE s« s 2 o
| e o | 326 oo vc v [ [oia i [506

With regulucor in NORM position.

o
o o
| Jnr——
)
oo | s dea] el s ] iz i 5] IR
30,000 13.2 | 347| 324 30.] 27.8] 25.5| 232 139 23]
E 1o | 28| 06 5] 263 210 ] 219 5 =
12| 7ol sie| aa] o] o] ats Tida 5
[ m
e i
) 5]
; g 30
o o] 2o ] 360 35600 10 v
p— s w2 fw [0 o [ [7 16 5 |4 |5 |2 |s
O T 50 4 7 i g [ i s 550 e

#2 crew membees (double duration for 1 crew member).
When available oxygen is Jess than 1 lter descend to below 10,000 fece MSL.
Figure 1.44.
1123



i
Descripton & Oporation

Diluter Demand
Oxygen Regulator

Figure 1-45.

ion, oxygen s supplied from the converter 1o the
regulacor; when in OFF. oxygen flow is shue off at
I coner valv in e awygomsui sontol pane

{ caumion |
To preseac damage o the regultor do aox
scuac he Jver ON or OFF with the duse
coversinsalled.

Oxygen Quantity Indicator.

An axygen quantiy indicuor is located on the right

20 lters in increments of one lier. In

a power failure, the indicstor pointer will frecze

0il/Oxygen Quantity Indicator Test Switch.

e ilfonygen sy indir s swich (6 6
15), locaed on the auxilay gage pane, is pro-
Vided to check oxygen quantiy ndicuor, The switch

1128
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QIY and is spriog-
OFF posicion. Whea
OXY QTY

s marked OXY, QIY,
Fmpaiabii i
he switch is held depressed o th

cates a quantity of 2
et s o, for, the o0 quandiy indicutor wet
functions of the s

Oxygen Caution Lamp.

i lamp on the main G

cause of low quanciy or low pressure. Whes
is \n,h»u!. it GXY il b vile o the ce
on' lamp panel, and the master coution lamp will
lighe

EMERGENCY OXYGEN SYSTEM.

e crew molule i cquippe wich an emergency ox
o sy consiing of o ovygen boue, 3 prc
e, manual handie.

37,000 feer,
Nete
EMER or 10077 muse be

slccted on_the
oxygen comral knh (1, hgurs 1165 o
ceive pure oxygen o the oxygen mask.

B e e o
supplies & proportionally diluted ait/oxygea,

Emergency Oxygen Handle.
3 g cmergeney oxysen buadle (5 s 149

A e o b o et v

. Daring ection, this handle is wsed (o manualy
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ion & Operation

Oxygen Control Panel

Ouvgen ool Lave, B

& Emergensy Onygen s
i 7 G i S
= -
Figure 146,
seivue he cmrgency oxygen sysem in the cvo CREW. MODULE ESCAPE SYSTEM.
automatic acivation fails. Also, in event of failue of
o mocml omyges) it Gl i mmeiot i o il g 00 integral
fgh, this handle is used (© provide an CMETEOCY  poreion of the forward foclage and encompases he
oxygen supply. Raising the handle will open the emer-  pressurized cabin and forward porsion of the wing
oy oxvgen presure reducer llowing oxygen t© love. The gem prorects the oceupans from e
flow 1o cach oxygen control valve. Sironm ds'on either land or water and pro.

Vide ndermes exupe cupabilie

Emergency Oxygen Pressure Gage.

o cmegency oxgenprsus a6 e 140,
located o rew member's oxygen control

ot e i e B e e ez

o, The gage s marked REFILL in the ed region .
FULL in the black region with index marks at The removal or addition of componeats in the
190 i 2900 o, crews module will change che conter o graviey
of the module and adversely affece its s

biliy oa cjection.
OXYGEN SYSTEM ALTERNATE OPERATION.

1 e normaloxygen sy, o i deplesd, pll - Tor addidoaliformad, et " Oxygen Sy,
emergeacy oxygen handle chis seceon
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Description & Operation

Crew Module General Arrangement
(Typical) il

i
by
i
5
e
2
& o
5 &
o
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CREW MODULE SEATS.
The crew module sears (fgute 148) are eleceically
adjuscible ercically and maoually adjusiable forward
and afe. The seat b

iaps sap oo e single pn
. Thesigie. pote € be roruted 90 de-

podsin. The. reks s spring londed 10 the cemer
ke posicin when't 20 n he

an_ explosive carcridge in 3 pe o
which, during ejection, will retract che shoulder staps
and lock the reel. The right seat mus sicone

£ gain nceess o the survival cquipment compartmen
Insracions for repsidaning the st ae ocwed on
the biack of the seat under the hack cushior

EJECTION EQUIPMENT.

“The ejection equipment cansisis of the necessary inic
ators, severance. components and the rocket moror,
Actuicion of cichee jection handle initiator provides
explosive impulse sequenced to lock the shoulder

W recovery parachutes
. The severance componencs

consise of the flexible lineat shaped charges (FLSC) and

plosive guillotine cutiers. The is located
around the crew module so that deconation will cus
the splice plate joipiag the crew m the air

1 FLSC is also vicd 1o remove the covers over che
parachues and floration, self righting, and impact
aemcion bngs, Th expasive guiloie cuvers e
provided to sever antenns leads, secondary control ca.

section |

bles, and an oxygen line. Quick disconnects Tocated in
the e ol Toor rc v for sepration of e
noemal aie conditioning s pressurisation. ‘ystem

2 provides the hra to
pel she cre module up and away from ¢

Rocket Motor.
he sockey motor s bt 3 o i e o
sle. The lower nosile prov ol o
27000 pounds S TS

cesive fforces o che crew mermbers,
i+ provided with two conceniic upges norsls. The
suxilisry nonle In he coner of the uppes noede
res simultancously with the lower noerle 0 provide
sbout 500 pounds o ths o coumtersc sl sped
crew module pichup tendencics. Maximum upper
norsle m.m sl sl s shre oo
0 o m

e 5000 pounds t the
pounds ac the upper noszle)
The rocket motor i 1o

< bukbaad and s presure bl

e Afeer ground cold sonk ¢

o Belows i 4 necsry 1o dive whem

Si Tato the rockes moter comparument, betmecn 50

0 120°F for 30 minten. prior to tekeol

Dual-Mode “Q*-Actuated Selector.

qaccuated selector continuously

senses aicraft speed and selects the appropriste
delay. The symbol "q" denores
[s—

s activation of SMDC to the rockes motar upper
s

0 0 i
propagaion  th Lsecond e delay

#G-Sansor Initiator.

e iniciator consists of two operating

& of

inlet ports reracts »

sive forcs imivally hakd ehe orors ago s o

the forces drop off, the spring loaded ror

il they s dul g pis. T8 e SMIDC
‘continues the deton

L6 seconds after rocket motor ignition. After the
:..yw,..d componens of sclension decreaes 10 2
niciator fires and acivaces the

g
Lresac o iniito.
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Description & Operation

Crew Module Seats (Typical)

Figure 148.
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Barostat Lock Initiator.

The barostat

Tock initicor consiss of two operating

DC
n explosive
Charge vt vecrnces the s " hich normally lock che
bellows. The ancroid prevents the fring of
the cxpioni s bove 15,0 e Below iis s
e, timosheic pressue compeses e llows sul
e e i pins o e mm«.
e the detonation sequence

y parachue i blade anenns “leversbie
v parachute catapule. The

s ok e s e oo Sepeaats e
ponent support bracker ia. the focker motor compatt.

RECOVERY AND LANDING EQUIPMENT.

The recorery and lnnding cquipment consists of sta-
e, landing
aiinion tompon-

e during descent
n 4 coniner locared berween the

bulkhead and
the aft pressure bulkhead. This containce rests on the
pacachote catspulc pan. The catapule forcibly deploy:

mamic pressure "q"
or, monitors aircrait speed 1o sclect one of theee

sible time delays. One time delay czain includes an
acceleration " s actuates when

caespult 1o deploy the recovery pirachute. The par
e s initially deployed in a recfed configuracion.

Sec
Doscription & Oporation

The parschure is diseeefed by chree cutters which sever
the reefing line shorely after

The landing and floation components consst of
inflcable landing impace accenu:
bags and selfrighting bags. Th

ag,
iy duing scne
ding i Regulcd pno
fasion of the bag s conaid
module

Bency oxygen supply.

Do ot apply prosre 10 the foue cancpy

e b Hanlsuni e rlese butons
:.m e uly depresd. To o o may bind
the Jocking pies e prevent sysem activa

SURVIVAL EQUIPMENT.

The survival equipment consists of Tocatiog aids, a
combinacion Ynlg:/ﬂm Mios bag mllulmvv ump. sand:
ard survival cquipme: a

e The I

radio beacon set (AN/U

of's i

o light The chall dispenser, when aemed,
v o dipee chal sutomaially doring
chesoction swquenc. A coteol e i he cokyic 3

radio beacon set will entit an intermittent, modulaied

1129
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Doscription & Operation

e 1o 3id i e gperaions. The se is locaied ton s 0 contol e modale i angle o tack and
hebing che Iefe sest. The set is comeced o the

K crew module wsally roll afes fecion, with che
discress beacon ligh, aso located in the survival equip.  foll rte dependent upon sitspecd and th severity of
ment sinags comprment roduces

ing lighe t0 aid in aight rescue operations
binarion bilgs, otation bag ination pump s
by fore snd afc motion of the concrol s

s Simlineoos pumping of ware overboard. and

ecsnd s maunced on the resr bulkhead above the
right beadrest

CREW MODULE EJECTION. SEQUENCE.

m s thew are from the 3" actaaeed slete
ot fock iniciatar s acm
il 5,000
presses ih b
he

Inder cerain conditions of crew modul

iy, which is operable at the crew member's discretion
by mesns of e parachuce deployhundie, s provided s
Wi e dhan 30 K1  backup to the sutomatic harostat s st

The st s i e by apoing and

Poling ekber eleion handie locted on she semer

o, L, i Bl i

Emergeocy oygen stiem tic, how-

LRSI AT, e e pase ey e s e
e b e Barosta fck i, T s ot b i

aed shove 13000 fers exherwis, it of
the recoery parachute may result.

on. il throst is suscained for approximaely 10 @ Duting ejecion, he sandby alimecer is ren-

stcond. Crn members may expec. ke icion

ons a6 low speeds becuming mre sevare ¢
very w, peeds. During the fest s inchs of &

eparation, pich fapé and sbiliton Vthm) sble,and should not b used for lditade indi
Taps roe down 1o deployed poscon. Their cations after efection.
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e il o huce inflacion and the asso-
penin clm:k Touds are controlled

o et ok e P et opening o hout
e Gt st diechog o o

o 33 s s mspesion e . Where
s sl rom i e 10 1500 fes
ocurs n 8 econds, he renaining decent sime sier
oy pavachuse deploymen i shoue 7.5 minuies

Chall caployment 8t ad 1o dar racking vad suto.
macic HF cadio transovission occurs 30
onds e icion handies ars st i che chal
cress module repusitions
o oo i e and e sveneney
CHE antenna srecs 7.0 soconds afte recovry p
chute deployment. A mild explosiv
heard and 3 sudden

secion 1
n & Op:

Deeript

full forward. Since this lev vide headrest
adjusment, forwaed and it ndyuﬂmcm o he s il
fesult in a cilting of the seat

Seat Adjustment Switches.

Versicl sdjusment o cach sas i provided by

i x lower she
et The st has 5. koo vericl savel of 5
inches.

e i s oo J—
s ‘ Ky . gc.unoui
ity ml'\md %225 seconds after recovery pi i)

Plcemens s o
e Dot gt et [T e R
e 1w it T i o1 o ol e i el o s o,

e ace ey o ey

dic
ery parachue

DITCHING ESCAPE SEQUENCE.

(€ che aircrafe is

ditched, crew module severance and
focaion ng, depormen

sy be initiaced manvally
by puling e svcunce and Sorwion e, When
e e is patied he folowin sauence of cvents

Decars An iniistor is e 10 (1) e th FLSC
arate the

the severable covers

selfrighting bags, (3 fre the explosi

sorage i

left sel-righting bag and
e i e gt i
5

Puling he sverancs s foasion andle and

ihe sl < ot disable
T e ikl e citer
et ».mk i puma nd-

ude.

for during the

diching sequence, w» Cicton randie Sery
st be insal

Seat Fore and Aft Adjustmont Lever.
Tha o foe and it ot e 0, g

49, loaed in frons Senc pan becween the
miers leg s ]»mvxdwi w ..mk the seat from
a0d

atlow a maxiaum of 5 inches cravel from fall af€ o

e formacd of the right

Hoadrest Adjustment Lover.

cadrest adjuscment lever (7,
cither side of each seat head:

figure 1.48),located on
provided for fore

¢ movement of the headrest
will cause the seat back 1o tl,

Crems il no plce bjecs bbind the snt
back s this may cause damage to the scat
Bk et whjment e

Inertia Reel Control Handle.

The inertia zeel control handle (3, figure 1.48), lo-
e ot e sid of o sat e, s provided
o lock or unlock the inertia reel. Whe the handle is
el ocked. Foling
Jocks th ineri secy nd he
reseraint harness can be pulled out,

Fiection Handles.

Two ejection handles (2, figure 147), one Jocaced o

initiator 1 sare the ejecion sequence,
a3
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n & Opero
Recovery Parachute Deploy Handle. i and puling the baole down wil fre e FLSC

‘nd guillorines, separating the crew module from the
The siog e, o g dgly Dandle sl o il e e o Houson bags and the
¢ o

ocsied on Ganupy cEnte: bEAM ASEM: el cighring hags. Paling the bandle wil also ccvate
by, s ,1 oo emery s e
the reconery parachce =

Proming 2 reiewe butcon s palling she handle will  aod wal il ot 5 cier cecton handle s pulld.
firean inianor o deploy the parachure

Use caution 0 avoid_ inadsestent aceuation

@ Do noc acruate the severance and flotation

Nigh prior o efection, The parscbute would handic when personnel are within 50 feet of
depoy immelisly wich cxsrophic resuls the crew module because of cxplosive sever.
Since there is 0 conery parachuce ok v ekl

Serion with the module arached o the
eafe @ Do noc actuate the severance and fowtion
handle prior o impact. To do so may result

Recovery Parachute Release Hondl in severe posclanding gyrations and rupture

The Tabaped secowry puschuse v baodle (26 ofthe heg,
e 167, oaad on the canopy cener beam
o i e By s lge/ Flotation Bag Inflation Pump.

D o o e, g, Peait s
e bt on eidher side of e handls and Sulling

e fres the parachus fetractors ac the
e wsching oo ,um..\g e bidie from the
erew module. parachute release handle
Cunmnor be pulled unil he sverance and foation has.
e s ek puled

m ot e e

iy Flotation Hondlo.

The bilge-fotation bag inflacion pomp (fgure 149)

Do not engage the bilge pump uncil after

he Tbaped avvlry oion e 06, fue © clocsion. Ta 4y vo will prevant dor enbin bt

7 locared o she anopy center beam asrmbly, i : e w

provided 1o il the auniiary fotuton b on the uch sagulace (comiteliesizg cablz pemtare

Front of the crew module. Pressing a release bucton on and the canopy hatches may be blown of

it sie of the e and “poliing the andle out when they arc opened during normal opers-
so infitor which in twra removes the severable

e
coves over the muliney foation beg and fires an ex-
Bioive vaie 1n an aif worage bt o nfte he bak

Severance and Flotation Handle. § caumion 3

The severance and Soaion badle 35, e 147,
et st iy il Failure o push in the pluoger may resol in
\hded for cxnpe in che. evene e ircraf is ditched demage 1o the pump and render it inop-
Pressing a relesse button on the Jower side of the han. ecacive.
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Bilge/Flotation Bag
Inflation Pump

LE1 controL
S

BLGE Puwp _ Lock PN
SHOWN N STOWED
Fosion

Ve acE sl — ock
nN o

loss the mechanical ioterrupt, thercby disarming the
Gipenstr, When the kver 5 0 the ON! porion she
o bescon s il b avomatilly scivaed s the
crew module

Section 1
Description & Operation

COMMUNICATION EQUIPMENT.

For o lising and fancion of communicaions e
men see fgure 1

UHF COMMAND RADIO (AN/ARC-109).

¢ UHE command radios provid

e sirceafe and are desi.

ch pem consss of 0 e

er cer (RT) unit, a control panel, an ancenna

selecor,and blade ype upper and o s snenoas. S
fgure 6 for amenen locions. Th o

cated in the .‘gm ]

i eadn sy b e, sl

or lower antenna and repeat the cransmission
0 gain contact.

The UHE.Lhares e come anens withihe TACAN
s UHE2 shves wit he IFF Number oper.
s 115 vac from the evekia 2 s and 30 nle
rom the essential dc bus. Number 2 UHF operates on
115 a fom dhe e i a b 28 v Feom e
main de b

UM Radio Function Selector Knob.

{The UHP cadin fancion wlecior kno (1, fgure 151,
loced onthe UHE o comvol pne, s o psi
tions marked OFF, MAIN, BOTH, and ADF. R
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Doscription & Operation

C P and Avi Eaui
Type Designarion Function Operstor | Range
URE ANVARGI09 | Airtosir snd sirtoground | Borh Line-of Sight
ADIG Voice communication
HF RADIO AN/ARC123 | Airtosic snd sirtoground | Right 5000 miles
g range voice communi-
RADIO AN/URT-27 o | Provides 3 tone signal for | Both Line-of Sight
BEACON SET AN/URT33 " | riue siwrat v home on
INTERPHONE AN/AIC2S Incrphone berween crew | o
embers . ring of
2l communicadions faciics
IDENTIFICA- AN/APX.66 | Provides coded IFF replies | Kighe Line-of Sight
TION RADAR ‘o an imserogaciag. ground
AFESIF) rada
TACAN AN/ARNSSY | Provides beariog and dis- | Borh Line-of Sight
| tance informaton to TACAN. up 0 300 NM
s ANVARNSSA | Brovds viow indicions | Lot Lotz
| ¢ 1L appeoact NM
| om Siope
AN/AP Provides precise aldtude | Borh | 0500 e
ALTIMETER meacurements fro
5000 f
TERRAIN, AN/APQUH | Provides all weater, low | Lefc Line-of Sight
FOLLOWING. tude serrain_following, up 1015 miles
RADAR Shate votpnce and ek
lexdown capability
BOMBIN MARK 11 B Provid megrued bombing | Right
NAVIGATION sion caabilis
YSTE! I cmon i e
Systems i she arerate
TTACK AN/APQILA | All weather navigation, x| Righe Line-otSight up
RADAR taking, bombing, and tanker to spproximase. |
sendervous Iy 200 mites
RADAR AN/APXT8 | Provides aivoir and air- | Right Line-of Sight up
TRANSPONDER coground range snd hear. © approximate-
ing decerminacion Iy 200 miles
OPTICAL AN/ASG25 Provides wnker rendervous | Lefe Line-of Sighe
DISPLAY and ir-co- a
SIGHT capability and duplicate in-
formation a5 displayed
ADI for instroment fying

Figure 1-50.
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ating the knob to the MAIN posicion activates the RT
i fox sormal ransmision snd ecpion on he
channel selcteds the guard receiver is inoperative
cing the kol 0 the BOTH position at actvares
e R i d in addition activare

w monioring guird .
"ADF posicion i aoperaive 4ad should

UHF Radio Mode Selector Switch.
T thrc posicion UHE rdio mode slctor swich O
figure 1151), locaed on the UHF radio control panl,
i markad PRESET, MANUAL, wnd” GUARD! The
RESET position is used when selecting one of
20 presec frequencies. MANUAL is used for frequen-
cies that are selected by the manual frequency selector
Knobs. GUARD tunes the main RT unit 1o the guard
frequency of 2030 megahercs.

UHF Radio Preset Channel Selactor Knob.

e presec channel selector knob (8, figue 151), lo-
et vom UEE e cvseal niel, pocii mise
twenty preset frequencies. With the

movement of the

tion of one of
mode selector switch 1 PRESET,

here are 21

numbered 1 chrough 20, char may be i
cted. The number of the channel selected s displayed

in a window above the knob. Frequencies f

channel are writien on @ chanel frequency log located

ander he pilocs glare shield. Frequencies of the presct
chanels can be changed during flight.

U R

Manval Frequency Selector Knobs.

Four chumb acwuated UHF radio. manual frequency
selctor knobs (6, figure 151, located on the UHF

ind fifh requncy digis respcively.
ncy i displayed in & window on the face of the
ko i o

UHF Radio Volume Control Knob.
“The volume control knob (1, figure 151, located on
the UH o ool panl inrse she, e
the receiver when rurned clockwise a

when turaed counterclockwise.

Description & Operation

UHF Radio Control
Panel Typ:calmw‘-

15 Presst Chanmel Idesor Window

Figure 151,

Squelch Switch.
The squelch switch (3, figure 151, located on the

termittent, switching o DISABLE may restore re
cepion

Tone Button.

e onebuon g 31, e o n the UKE
s S operation,
depresing the buton will interrupe reception and
eransmit a continuous wave (CW) 1000-Hz tone sigasl
on the selected frequer
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Deseripion & Oporation
Channel Set Pushbutton.
el st pushbuttan (7, figure 1-51), locased on

che UHF radio control panel, is used 1o set o change
“The buttan is only effective

The but
i guard 0 prevent inadertens acuarion.

Transmitter Selector Knobs.

i selector ko 5 fgure 150, neled
T, vluv THED and HHF, e locaed on the It
and Commonictons comol pinls 6 wlec
ither e CHF or HF adio of oierphons o5 desred
for teansmission,

icrophone Switches.
A thece-position spring-loaded, pivot type microphone
switeh marked TRANS and INPH wich an unmarked
o Gener) psision. s loaed on ach right hrole

1:5). 16 i springloaded 1o the center OFF

Antenna Selector Switches.

Two thsee-position UHE radio ancenn  selector
sk G and 3 s 150, oo the e
st panear el UHE.Lund UHE, The i
e evked UPPER, AUTO, ad LOWER and o
ol e slection of pper and e s Pscng
the switch t0 AUTO causes the antenna selctor o con-
ol ihe anenna swiching rela o sl che corvct
antenna, Placing the switch in the LOWER o U
i oIt e i T Sy 8
allow manual selection of eicher the upper or lower

UHF Radio Froqueney Indicator Window.

he frequency indicaror window (5, figure LS1), lo
e on s UHE st Somee pones it the
ey saected. The window hus e digi, which
ave ser by frequency selector knobs.

HF RADIO (AN/ARC-123).

F radio provides loog rage high freqoency
s.m: side band communications. The radio operates

modes, SSM, dngle ide band: AME am-
plitods. moduagion equivi o
shi beyng. The FSK position i i
cime. There are 260,000 channcls avai
incremenss i th froquéncy range of 2000 through
209999 kitohertz. Components o the system include
1136

¢ () i, amplifer poversup

pomee Sy and o
e in the sigh for
1nas coupler 3

ihe s which

cither crew member can v the equipment,

HF Radio Mode Slector Knob.

The HE o mod e foch 1, fgare 132,
located on the HF radio control panel has four posi:
SSB, AME and FSK T the orF

psiion,th st i g, Roang e
ide tand paiiy of opr
positin provides the

et expabiliy of opers
ion. The FSK position i inoperative

HF Radio Frequency Selector Knobs.

Six froquency selector knobs (1, figure 1:52), lo-
cared n e I radio comsl panc, provid

1000 KHiz knob, a 1 or 2 must be present in che 10,
Kz wind

HE Radio Frequency Indicator Window.

e B sl ey Sl o 4
1:52), located on the io conteol panel, has six
B s s e ol
has an indicator line drawa to its corresponding fre-
quency selector knob.

RF Gain Control Knob.

e i reguemey el cool kv (6 e 132
located on the HE radio control pancl is labeled RE
GAIN. The kuok is st i he i runy

i of the receiver as desired during normal opers-
Hons to prvide bees signa 10 nae o

The RE GAIN conteol knob should not be
wsed for adjusting the audio volume.
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-

o Blanking Control Knob.

e aois blnking concol knob G, fgue 152
e n he B o conel pane s bl NUM
BLANK. ‘The knob i

impule i, ither ol o i, ot

Note
Adjusiment of the noise_blanking control
Kol is not critical If high impulse noise is
encountered, rotation of the knob will blank
the noise without affecting voice signals.

Volume Control Knob.

The volume conteol knob (4, igare 1-52), locuted on
the HF radio control pancl, i labeled VOLUME.
When the knob & rocatcq lockwis, he audio outpu
is increased.

Note

® For_ mosc applicacions, the volume control
ould

dio volume

corections should be made with
the inteephone volume controls

® Care should be exercised in the use of this
conteol as audio can be disabled if this con:

trol s sec two far counterclockwise.

Squelch Control Knob.

{The sqelch contol knob (2 e 152), locaed on
col pancl, s Inbeled SQUELCH and

shold of squelch opesion

B or AME mode. Adjuscme “quelch
controls have been st
ully clockwise. Then

b control

aks in and out of squelch. This
s the proper squelch adjustment for che prevailing
aoise_conditions. If the noise conditions change, the
elch mus_be redfused ired signals a

ind out of squelch, adjust t© 2
igher clockwie positon or operate without squech

Note
« be exercised in the use of this con-
ol 4 the recivr audio ¢ b dabled
the squelch i et too far counterclockwise

Section 1
Description & Operation

HF Radio o
Control )
g

Trch,

& Gan Convel Ko
Mode Seiscor Xnoh

Figure 1.52.

RADIO BEACON SET.

i bescon s (e 159, locard beind the

lefc seat (15, figuee 1-47), is provided for

v L850 T o s, L,mm.,
ootained battery

m

Comneced 104 créw modle mounied ntena which s
omatcly crecied when the rew module dcs
1 onof swich face of the radio is provided

o rm the e, A ey g u..mud, cent o the

onvolf s mase o o place the set in op-

eracion. Wi and the
safet asmit an inter.

the crew
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Radio Beacon Set

seLect
swirc

SAPETY PLUG

TELESCOPING (70 0
ANTERNa. rodron \vn\
0%

BNERGENCY v
ANTENRA LEAD
RECEPTACLE

tvsrv SEAT

»,,

wIxG sTUD
@

1 S T@
55!

To. IFITIEAT

/mg v pLUG
AN/URT=35 RADIO BEACOY SET

IS

Figure 1:53.
INTERPHONE (AN/AIC25). T inphone
Command R
The phons provts e (v s U] UM Commind A o 6
commenion o i = UHE Con
crew members and gm-md rew; mmn\nrmg and vol- e el
row menmbersand grownd crews monioring and vob 3¢ 1 s Localeror
i v o fe and TFR aural command

A il o L o i k
il cpsbiiy. Two Hendcn o TACAN —TACAN lendiicaion
i i o e B o R B s R i i i s
ool Totagboms v fo groud cvm opem.  LISTEN. — Hos e Recwpio
::"r“;:l’,“:;'f“’"(;:;;jy:;,w:;;{;V;"[-c;;;';‘_“;j;"; Oher sgnas e 10 th communictions panelar the

el and in he ground po POV ing s warniog ton sad e sl waring S
is applied o che interphone whenever power i 01 1y “The monitor knobs are pulled out 1o turn on und
Scar pushed in to turn off. Each knob (except T MIC

Communications Monitor Knobs.
B gl sommenionto: monkne Jacka
figure 1:54), located or ommuicsions poel
e Bt S meomreres

1138

TALK) may be rocaied for volume control

Master Volume Control Knob.

A mase volume conol ko (4, s 1:5), locsed
ach communications pancl, concrols the volume
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of all nputs to che panel. If a change to an individusl
input volume is desird, ic can be accomplished by
routing the appropriate monitor knob.

Hot Microphone Talk Buttons.

A putepul (HOT MIC) hor microphone sk buon

e 134, o oncxch commicions Pt
Proniies + coutiasally Speetig, micrpbioms when
ieis puled When this rwich s poled o o e
b can i without wsiag he micophone swic
Bowever, che rew member at cach sarign st bave
his hoe i listen mositor buteons pulled 0 rceive
the transmission.

Nate
The use of HOT MIC TALK when there is
der these condicions, use of the INPH push-
wo-alk mode rather than HOT MIC TALK
is recommended,

Interphone Call Button.

The incrphone il buon (2 fgue 130, locsesd
the I

ember 10 cal he crbac or the ground

crew. Depressing eicher call button boosts the inter-

phone volume of the other sations and reduces 1

operators side tone levcl, allowing the call sigaal

override the other station's The call signal
b

ition of the
Knob o transmiter seector kaobs a¢ elher stion

Transmitter Solector Knob.

T seven posicon it sl knobs O i
cach coms

i the throtle to the INPH posicion.

Microphone Switch.

aboss miok ek

ed TRANS ‘unma
oa, is Iocied on cach sighe hroe (5 Sguee 3

Communications
Panel

1. Honer Gt
b
Nt cropbore Su

Figure 1-54.

The swich is sring oded 0 the conr OFF o
tion. When the ransicer seecor swich s i the

position, moving the swiich 1o cither posicon
sl Gatephone v

Transmit Foot Switch.

A foot switch, located by he right crew member's lefe
foot, is marked TRANSMIT. The switch is spring.
loaded n and, when depressed, allows

Interphone Foot Switch

A foot st locaied by e sight crew menbers
righ foot, is marked PHONE. The switch is
Pl s b
allows interphone use

Exterior Interphone Stations.

Exterior interphone sations in the nose wheel well,
e min lnding gear wiel el and e ground
power receptacle have & volume control knob, a call

1139
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Description & Operation

Radar
Transponder
Control

Panel N

1. Encade Mo Seecor Kb,
2 over Seucr Roch,
3. Govad ads Selcor Kok,

Figure 1.55.

pushbuon and o secpacs for ground cord gl i
call pushbuccon and volume control kaob funct

e sume e thove controls on the ineephons control

paacl,

I-BAND RADAR TRANSPONDER
(AN/APX-78).

The Tiuad radar camspondr enables ground, and
airborne 1band radar sys

e e rage o betong of thesirale, Th
mea consises of 4 )
radac transponder, a heat exch

of the witch. The c
the I-band transponder ceply will be a single pulse or
double pulse with several selections of ead.

8 on the secting of the ENCODE mode switch.
1140
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ENCODE MODE SELECTOR KNOB.

The six.position encade mode selector knob (1, figuce
155), located on the radar transponder control panel,

i marked 1 through . In posicion 1, the cransponder

will reply with 8

6, the transponder wi

selected spacing when properly interrogated. The pulse

spacing of the pulse pairs i 25 follows

Encode Switch Position Pulke Spacing

2 sy
3 6 NM
4 5 NM
s 10 NM
6 12 NM

thee selector knob (2, figure 1-
555 ot on th tadas ransponder contiol pancl, i

marked OFF, STBY and OPR. When the knob is

OFFposion he sy s deeergined

© the STBY posion,pomer

replies

system s operational and will respond o a proper
Trcrogien The Lound wansponser will b oper
aconal within ane minwe aite being changed from
the OFF to OPR.position and will mee all pecform-
ance requirements withia e miute

DECODE MODE SELECTOR KNOB.

The eleven-position decode mode selector kaob (3,
figure 1.55), located on the radar transponder control
panel, is marked 1 through 11. When the knob
fotated to the number 1 pos
espond o pule combinations sinle or mulile
Ta the proper radio, frequéncy band. In-positon 2
sheough 1, the oo il oot o s e

of the selected s

TACTICAL AIR NAVIGATION SYSTEM
(AN/ARN-84V),

e s s v sy (TACAR) erebie
e et io diply consiouous idicions of s
distance an. o sy seced TACAN 5

oc aight diance. There are 126

channels available for selection. The equipment con-

s ofthe TACAN reciverrasmise and s contl
top of che fuselage a

xhemher\\ene)m e fuseige (gure 1-69, funcion

0 keep the TACAN receiver locked on to the antent
ceivin  ssble sgnal The TACAN casipmens .hu
bas an. e
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aitcrafc having TACAN with air-to-sie capabiliy for
ange infomation only. The TACAN works in con-
juncion with the aseumen sysem couple,the bear-

& distance heading indicur, the.opticel diley
sight, the horisontl station adicatn the S
dinector ndison, and heough he inrphone e
panel for sudio output AN control panci
¥ locae on the et comole.

TACAN FUNCTION SELECTOR KNOB.

the TACAN c

OFF, REC, TR, 3

el s b nd udio dencySgnls oty
sply

v fncion sl knch . g 13 o on
1 pa

but range informacion will ed because.
ihe TACAN, ramsmite s ot on. Pyt pom
bod iver and the ceansmitter are op-
un will receive and display both

o
ioge and bearing of the station being interrogared,
md muhc h!cnm» il e fed o he el

provide information for up 103 sreaf 0 home on
& single aircruf,

TACAN CHANNEL SELECTOR KNOBS.

Two channel selector knobs (4, figure 1.56), locared

TEST ¢

Note
Interference between che IFF and TACAN
chanacls 1 thru 9, 63 theu 72, and 126 can
presns TACAN lokon. Avid wing thse
channels in the aie-to-air mode

TACAN CHANNEL MODE SWITCH,

‘The channel mode switch (1, figure 1.56), locuted on
the TACAN control panel, slects cicher the X or Y
maxde of pulse coding. The Y position is inoperscie.

TACAN SELF TEST SWITCH.
When the self cesc switch (5, figure 156), located
o8 the TACAN concel paoe, s oprse, s
o 180 (25 degres baring and 000 G205 mies

Vil e Giopleyes o he Ho ad BDRSL G e

Section 1
Description & Operation

Tacan Control Panel
(Typical)

Chamrel sueors
SEiTe S

ure 1.56.

TACAN VOLUME CONTROL KNOB.
s coel kaoh @ Ggurs 156, o on che
TACAN control panc, provides a meaas rol.
T th voture of e st iy sote
TACAN ANTENNA SELECTOR SWITCH.

hiee-position TACAN anteana seleccor switch (3

low manual selection of either the upper or lower

TACAN OPERATION.
unceion selector knob o desired mode.

Posicion antenna selecor switch to AUTO.

Rotate channel selector knobs to desired channel

Set channel mode switch 10 X.

Pull out TACAN communications monitor kaob

and adjust volume as desired.

114
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6. Adjuse volume control ss desired
Set ISC mode selector kaob to TACAN,

Sex the desized TACAN course in HSI course se-
lector windo.

Mnitor ADI, ODS, 551 and BDHI for prges

To iniine o ysem sl e, move sh funcion
selector knob ot of the OFF position, momen-
iy deprs he i st mich and obere
180° (+3°) bearing and 0.0 (-05) miles range

o o T and BT 1 e,

Note
e e ponible it impropely adjosd ot
maliuncioning o o b T

e i o o vk s e

s el b ©
degrees or multiples of 40 degrees. This is
inherent ertor in the TACAN system, con-
sequendy, bearing information should be
cross-checked aginst orher navigation aids
whenever possible. When false lockon oc
curs, it is possible (o corect che malfunction
by switching o another channel and back
 the desited channel or wening the set off
and back on again. This deficiency does not
affcce the range display.

INSTRUMENT LANDING SYSTEM (ILS)
(AN/ARN-58A).

The ILS provides the capability of making insteu:
men approaches o runways equipped with localizer,
slide slope wnd mker becon esipment. The sy
iem cons f hes secivers,one achfor localier,
ide Slope and. mrker besco, fou ansees, e
for localiser and one each f

- Bower b appled 10 dh marker bnmn
henever power is on the aircraft. Refer

‘Inscument Flighe Procedures,” Section VII, for in-
secument landing system operating procedutes.

1182
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ILS
Control
Panel

p.,.:v i
Veteme ool Kach,

ILS FREQUENCY SELECTOR KNOB.

The frequency selector knob (2, figure 1.57), located
o the ILS control panel, allows individual sleccion of
20115 chanels aning in ol reences rom
108.1 10 1119 megahercz in 0. ectz incremens.
e e o f e s b i e,
Each localizer frequency sclected is paired

glide sloe Tequency between 1293 and 3350 mege-
hertz. The frequency of each channel selected is
vt s T indo v e et of

1LS POWER SWITCH.
The power swich 3 gue 157 octd on he 1S
(nmw\ Banch i 8 two-position switch marked POW.

"OFE. When the switch is paced to POWER,
powe is applied 1o the localzer and gide slope re.

ILS VOLUME CONTROL KNOB.

“The volume control knob (4, figure 1:57), located
RIS oot panl ot wolume of e ol
{aee sation dendicaion igna
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MARKER BEACON LAMP.
The marker beacon lamp (15, figure 1.6), located on
the lf main instrument panel, provides a visual coded
o sgnl when e st s ve 3 marker et

hied, the words MARKER BEA-
e e

CON e di
Note

The marker beacon lamp may blink during
HF radio transmission on some frequencies
due to electro magoeic incerference. This is
not & malfunction of either the marker bet-
con or HE radio and should be no cause for
slarm,

IFF SYSTEM (AN/APX-64). (AIMS)

e s o ground IEF sy provids for Nk X
IFF with aelecive ideatieaton feature (SIF), sutor
macc acicuds reporing, and Mark X1 (mode &
ceypred IFF.

fon s possible in sy one of five modes, with the
el S IUF, (eesewion o postion e

emergency identification. The modes of operation have
e folowing signiheance: Mode |-y Tdentis
Mode - beronal ity

Mode 3/A—Talc dea
opeed Yientiy and Mode C—Ali.
e cauipmn: comive of 0 TFE

4 transmiccer.receiver, 2 mode 4 com.

puter, n ancenna lobing switch, and two radiator-type.
interroga-

Two blade type 20tennas, an by

e provided, S fgure 16 for ancenns o

ing sitc rpidly ransors contce of

enoa o the other.

s blank spots i e
rerafc stucure. M

Mode 1 and 3/
All modescn b curned an o of a the conteol pane
d C interrogations, s

i wlrd «mem.,n, el v some o e

ound saion auipment. The

the CADC to che ground in 100 foot increments
Note
Mode C should not be us aki
et A s o i oo
resule in the carnsmission of erroneous alc-

tude_informacion.

Section |
Description & Operation

IFF Control Panel

I 188
J ot 8 Cote Gkl Ko7 s st

3 Tost Lar e Seletor Wheels
£ et 5l ¥ Coma o,
P, o
§ o' S5,

Figure 1.55.

An optional low seasitivity sewing provision resri
teniiiy 10 h seplics e made nly 0 ol
tercogacior

IFE MASTER CONTROL KNOB.

‘The five-posicion IFF master conceol knob (1, figure
1:58) is located on the IFF control pancl, The knob
.10V,

be pulled outward t position it o EMER. When the
Ko s piond 0 EMER. 1 emergocy indiiog
s group s nmmised ach s o

e 3/ Tntscogation s secogalaed

IDENTIFICATION-OF-POSITION SWITCH.
oo demdxiomobpmiion (/D) swich € e -
58), located on the IFF c nel, is used 10 cor
ol oo of 1 puloe Loope. The swich v
1143
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Antenna Select Panel

4 1. UHE1 Rodio Antenno Selctor Swikh
3 U R s Sir S
3 A ey Seagr S
L IR Arvenna Saedr Soteh

Figure 1-59.

three positions marked MIC, OUT, and IDENT. When
the switch is momentarily held in the spring-loaded
IDENT position, the 1/P cimer is cnergized for 1530

on, the 1/P pulse group will be transmitted in reply
' mode 1 or 3/A interrogation as long 4 4 micro-
Fhane swicch s hed 1o the TRANS posi
1530 sconds s the micophons sich s xlened
The teansmicce selector kaob, at the. be.
o e s e Bt CHIF
iion of I/P groups wid
When the miczophone switch is open, transmistion of
the 1/P pulsc groups will be withheld. Placing the
switch o the OUT posicion prevents transmission of
P

IFF ANTENNA SELECTOR SWITCH,

“The two-position antenna selector switch (4, figure 1
2 Jocwed on dhe amenna slce pael s marked
AUTO nd LOWER, When e swich w©
\UTO, ch anona obing wich rpidy fpd

e of the receiver-transmitter between the upper and

1148
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Lower antenns o provide thorough antenn pattern

coerage. Wien dhe antenm slctor, swich isploced
to LOWER, the lower sntenna will be

evive and réply 1o lavrrogacion Hgaals,

MODE SELECT/TEST SWITCHES.

Fous made s/t awiches 7, G 13, oced
b I comel o nd

el ace marked TEST, ON a

switch is held in TEST, the relaced mode is func-
tioning properly
Note

When any of the four mode select/test
switches is placed t ON and

150 validates

operation of the mode selected

RAD TEST/MONITOR SWITCH.

The three-posicion rad test/monicor switch (5, figure

the es

self st interrogations are received and answered.

The RAD TEST position is used by

personnel for 1 more thorough self e

tem. When the switch is placed to OUT
 circuits ase inoperative.

CODE SELECTOR WHEELS.

T s o dhunb s code et wheds @,
figure 1.58), ocated on the IFF control panl, ace pro-
VHied 10 et mode 1 and mode 3/A coden. The s of
wheels labeled mode 1 consists of two wheels which




o, AT

sl slectonof 32 difleenscods Th st o whecs
sl mode 4/ comissof o whecls whih pro

e cupebilicy of scng 4096 cote. Code digie on
o wheelar e i ot rcesed i the e of
the panel

MODE 4 CONTROL SWITCH,

“The mode £ control switch (9, Ggure 1.58), locuted on
the IFF conceol punel, has two positions maked ON
Mode 4 operation i

switch (o ON. Placing the
mode £ operation. The switch toggle must be polled
out in order 10 move the switch between the ON and
OFF posiions.

MODE 4 CODE CONTROL KNO!

The e <ode comoo kno (L igure 139, locwed
on the IEE control pancl, has four positions marked
TERO. A, B, and HOLDY ny.um,n st be prled oot

chanical latching of the code secings.

MODE 4 MONITOR CONTROL SWITCH,

The mode 4 monitor control switch (10, figure 1:58),
focuced on the IFF control panel, has dhree positions
mcled AUDIO, OUT, sd LIGHT. I toe AUDIO g

on, monitoring of terrogations and replies
i ,m,««x 7 e AR o e o

b on cach communications pancl. Placing the
vt o LIGHT swiches ot th udio woe and ro-
idesonitoring oal by e rply amp. In the OUT
s, boch the i tone and e rely o e
inopers

REPLY LAMP.

The reply lamp (2, figure
control panel, lights

T is

awitch is in AU

1:58), located on the IFF
0 indicate mode £ replics. This
aperuiv. only when the mode § menitor
IDIO or LIGHT

Section 1
Description & Operation

IFF CAUTION LAMP.

F cantion Tamp is locsced on the main causion

hm\)) e sur 136 e ump it it o
abily is deced pr-

Sidad ma“u.m,,m sl in 1 sivinls

and the mascet conirol knob is not in the OFF posi.

o Specine duuqunun “moniored by the TFF .

i lamy

s o

+ Failure of the system to reply to proper inteerogacion

+ Automatie self-tes function of the mode { compurer

reveals a fauley computer

The fexers LEF e visible on the lamp when lighied.
TEST Lame.
she mode sl swith i held i TEST,
58), locaced on the IFF con
el panch il gt s e he seved mode
operahle,

BOMBING NAVIGATION SYSTEM.

e pomking avgeion Gomb ow) e s 2
sidecinerial digi nm.m che inectial
g s (159, e somoat and play s 198
S Gt comporer compho ¢ oo
opetaces in conjunction with othes weapon system av
onics cquipment <0 provite th following fanctions
Refer 10 fgure 160

* Plactorm Alignment—A capabilicy is provided for

alignment of the inertal platform cither on the
round, or while in fight wsing refesence data from
men, In addicion, » eapability

ey calibrating the inertis)

—The capabilicy is pro-
Vided for autonamous jnertial navigation usiog oo)
DS o ncrial mavigion whers

s From the 195 0 prewide

e tiing ceference inpuss
rom the atrocompas, th dopplr radar and/or the
CADG, e s provies the capabily or e
dillrc s o

of fai

EH

gresses © the next navigacion mode auromacically
in acconlancs wih o mode bicrrehy wlecion. (e
figure 161
+ Austiay Novigsion—in the ve
NS, dhe s e sfcence npus from the
doppls rdar o the CADC provid de echontog
navigacional functions.
* Supporing Naigaion Funcions—The asem i
continious knowledge of che following navi-

il o he

1145



WALSIS.
1041400

MO

Lnvaound

FUULONHE i WS

135
vavy
¥314d00

T ETTEA00 ¥ T

To. @A

Description & Operation

Section |

- 15
wainanoo
ey Biaw
Y

1085
A1dsi0
WolLAD

WLINLTY
AT

nausis

LSk
ETET

I

(jeandA 1) suj-a1] waysAsqng-Aey quiog

Figure 1-60.



0. IRIIEAT Section 1

Description & Operation

Hierarchy

m

1 The peiat o which the harchy s enired
sterned S b e S Ty e
pukbutons & e NDU. For cvmple 31 mode
Bl R’ and | o e

2 D185 o & s s o vl bl
e o modh il puinbat

5 M pabtuten e e, o e ol
s deprosad TS 2

)
fﬁgj"

4 vl e ompt s e o

g o clrman, o e
e o e
e s bk e o

Figure 1.61.

gacionrelated paramescrs for display and/or ceans:

oetic variasion, drit angle, wiad speed,
ection, altcude above sea Jevel, suar sltitude error
el dierene, and e o st dse

* Mission Date Storage — A capabiliey s provided for
stoage of the e, Iongeade, 304 Sovation of
149 duta points. These cata points are assigaed to two.
sequence tables; one table consists of 25 ixpoint, the
other 75 desiinacion/targers. Fach destinacion o tar-
et may have ovo offet aimpaints associated wich it
In addition, the capabilit is provided for the storage
of the Tntitude

asgets of opport
during @ mission through che wse of system sensors
@ store the ballstic
consiaats of 15 differenc weapon types. Saar data

A capabiliy s also provided

for 57 stars are sored for wse in astro mdes,

* Data Foury—A capabilicy s provided for cither a
muic o manual eney of mision elied

the ymple; automatic daca entry s ac.
Complihel drough v of + gt e toskon

s oo

quencing—Auomaric sequeace of desin
including offser simpoincs) and fv

y
il b excounered drin o mision: s soqence
poines ace then aucomacially (\(uu \
e e during the fight for swering, fomking
A furiher capabitiy s provided
 derrupe the automaric sequence ac any time or
o divorce the system encizely from the satomatic
sequence.

Navigation Steering—Th ovides cering
ercor signss <o the autopilor and 51 s ok
sering communds 0 the ADI awl OD3.

landing on runways
with ground-based letdown systems.

LA) mod
nor equipped
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King—A capabitiy is provided (o effect presen
e onratoes thoough. e e o siual Hght
fng techaigucs or widh dxea provided by the ataad
vt

ondinaies of ground Tosed raar eminers.

+ Weapon D o sy pesonms e com
s et o ot

ond weagon delivers. agains designaced arges
i compuitions inlud avomri bl s
ing it o wespen by dorsopen o,
o weapon el
ke synchtonaus 42 (46 viual I addiion,spcisl
provisions are incleded to supply navigation daca

Sym St e/ Builin Tese—Comprehensive sl

test and builtin-tese feacures are provided by
spstem. T pre i A
st and builtin a cockpic_inicied
eess) cap

o permit
et o evalate dh efiec of the fxilurs on

the
mission performance.

INERTIAL NAVIGATION SET.
T nerial avgaion st () 0 fuly sucomarc

st conined erial awigaor which conains the
Tolloning major compones

Navigation Computer Usic (NCU)—The NCU, lo-
e in the Iefehand, forwsrd ciprscot b, s
A self-contained digice] navigation computer pro-
viding basic navigation Sup-

plied inputs of vloiyaod henig.
provides e contol and el Roncions for the

nerdal refer

. et Referene Unie GRU)—The XU 5 kel
forward cqipment by It conas o four

i st Snertal platform and
it tecnic The IRU proides bsc pbed

‘elocity, heading, and aircrafc atis

Battery Unit (BU)—The BU, located in che lefe-
s sipment b o des poer for
iods up w0 five scconds, to che NCU aad IRU
Suving averatc cecrin] sysem ansits. The BU
nsing circuitry for

also contains overtemperacure se
the NCU, IRU, and itself.
CONTROL AND DISPLAY SET (CDS).

The CDS consists of ewo ut
unic (NDU)

i, the navigaiion display
locuted on the right main fustrument

1188
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panel, and the computer control uais (CCU) locaced

o the right comsole. The CDS provides the following

Fanctions:

+ Control of primary electrical power o the avionics of
the bomb nav syseem, doppler radar and astrocom-
ps.

« Entering, changing, and recaling of digital compuser
daa,

jon, weapon delisery, and opers

+Selection and control of funcrionl and operations!

~Selection, displag, and rese of built-fa-est functions,

+ Display of continuously monitored self-test resulis.

sble of tra & or receiving ds

g 4.g.m compuerof m:
e CDS al

DIGITAL COMPUTER COMPLEX. (DCC)

The DCC is locuted in the forward electronics bay
of the gene aviguion compuis
very computer (WDC), and

(GNC), the weapan. et
o o (€51 The NG progtammed 19
handle all navigaion functions, snd has a weapon
defivery backup capability. The WDC performs weap-
on delivery control, provides system sell-tes, and
backup fo navigaion modss. The C st 5 bl
ins m.‘.« o, gl o besween the

elotmgfnet:

CONTROLS AND INDICATORS.
Function Select Knob.

sevaposiion funcion s koo
and

ND Al
funcrions are s follow

L. OFF—Inhibics power. lpphmmm o the astrocom-
e dppls, b s

2. GND ALIGN—Enshies any of the four ground
e ik g e st o e
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Descrption & Operation

Bomb Nav Control Panels (Typical)

NAVIGATION DISPLAY UNIT PANEL
oS mlw. Pihations 6

o bentan i o oDl

& S Al Enar Al Timaof Fll iy
2 G iy

OMB NAV DISTANCE
N NolcATOR

COMPUTER CONTROL UNIT PANEL
uns ®
25 At Sl P

35" Alitds Colaton ety Lo
28 DatStore i

38 Rt oo .1

Figure 1.62.
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Section
Bescipton & Operation

e, incladiog the INS, provided the ground
iy oo et o S OFF
Foibio o o e amphed v he oo
o e dopple s prvide e ASTRD snd
DOPP pushcions are depressed
5. NAV_ ables ol auigaton modes a0d inighe
dignment mode
(. BOMI RADAR—Enables wespon delivery modes
in which.the atrack Fadac i welised 10 deect 3
arget ar is offec simpoints. In this mode sceering.
i provided to direct the airceaft (o the weapan
rese poia,
5. BOMB VISUAL—Enables weapan delivery modes
in i i sghin s ar cnpiorsd
0 deect a 1
6 SHAM_Sumess NAV position excepe chacall dop-
m the DCC if the INS

7. MANUAL-Tnterrupts sutomatic sequencing and
o5 manusl selection for navigacion 40d homb.

Fix Mode Selector Knob.
The aine-posicion fx mode selector knob (17, fg

1) i s 1 s the desied xing e for

s posiion soeetion o sarge of the e

oints. The Knoh markiags a0d fene.

<

AUTO—This posicion is inoperacie.
his mode, the auack radar is

=
i35
Z
3
L

of present position

mode is idenical 1o the
rador Expoinc mode excepe that destinacion co.
ot are bl rathe than poia e

1150
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7. HOMER SET—The HOMER SET posicion on the
ix mode selector knob causes « circular cursor o
appear on the RHAW scope. The tracking conteal
handie is

8 HOMER TRACK 11

her cacing convol
bearing line will reine the locations of th
in range. Positioniog the ix mod

OFF will store the coordinates of the cursor posi-

r e

STRO—Enubles the asccocompase, two-sta pres

out to tuen o o from the ASTRO posicion.

INS Ground Align Knob.
The ground align knob is used to select the desiced
TN St crcuaios ol snd s pply roner
0 the INS. The knob is inactive unless the fu

and by sensin
T 3 e e ol pltorm mml“‘ s caged
t zero roll and y 30 sconds

At the complecion of the Gage phase, the platiorm
avers a partial alignment phase. The y.m tamp il
come. seeods (peioe o .0, E-111-1180

HL1-1180) afer powe
been applicd o the INS, When conrse level
i achieved, the L advisory Jamp wil come on and, ftcs

F-U11-1180, will lash at 2 once per sccond raie,
and the primary autitude caution lamp will g0 out. At
his ime the mnigaton fncion € be e

degradel accusey. When i s deernined e the
pldorm v prescribed imiss, the partial
s s complered and  primary e o

wnce of al will

S The iss thic
o prmser et o umg o oot
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primacy reference s sclected, and will cause the in-

ol pevigton () e’ nicuas amp o come

st s vt pproviaely he
and magnetic vaciation hs not been chan
i pr pabiiy for .,\.,mm bo
ot sy et e g
isnment mode. This aligomens consina of

cause che align lamp <o cease fashing and wil slw the

4 second. gerocompass aligamen i iniciated. This

i lamp comes on
and siaets ashing. Tn-fight slignment is sccomplished
by rotacing the INS gronnd slign knob from OFF o
any position excepe TRIM or CAL when the function
select nob is in sy position except OFF or GND
ALIGN.

Note
i the INS s beea ground aligned and is
operating in-flight und it i desized 10 fniiate
an inflight stignment, the INS geound align
knob must he positioned. 0 OFF snd back
on s noted above.

Doscription & Operation

When an in-flight ligament i iniialized by the DCC,

. Comeguendy,dh opple and st sy
e Should b encrgae a5 Jeset and e deived
aevigtion mode kbutions ot be see

{gom 8 posisle  position I shou 1u.<mmpmm4

3 navigation mode pushbution s ot selc

A g et b et 1 s e
dal mavigacion mode pushbucton only i clected, .
merous position fixes will be required 1o sccomplish
sbe lgnmens. The kinob markings and funcions sre
as follow:

L. INS OFF—Removes pawee from the INS.

2. MAG HDG—In: e sored magneic v
cion rapid pltform alignment mox

Noto.
For an accucate stored magnesic variasion
aligament, che INS must have undergone s
accurate gyrocompass align:

if moved, musc be returned to within 25

men, the nircrafe,

degrees of the original heading, and magnecic
variasion muse have remsined essentially un-

changed.

. STRD HDG—lnitistes the stored heading, rapid
Pt s ot

Note
For an accurate stored heading aligament the.
INS muse have undergone an accurate gyro-
compass aligoment and the aircrafc muse noc
have been moved since the system was torned
off.

4 G/t the o, grosnd gyracompas
alignment mod

. TR Sttt 5 fue-snls clm cobibraon
mode. In his mode, the

pensaied plaior it

4. The

ot afes any of she grownd
first ph this mode causes tri

o lamp commences flsshiog;
1 ax the end of 20 seconds a navigate mod is ook
15
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Description & Operation

e, the patorn is iomasicsly soed 90
degrees and the st uncumpens

e e aign T iy 00
Dhse: Tooeaeis tim complete s Sgnifed by d
Bebing o o g ey o comgietion o the
second. phas

Note

Erroneous primary heading information will

i e Tuncion sl kno s poed i
¥ vbie s plado is bl

2 new headin

€ CAL—This i  mainienance funcion ool sod re
thac s special exlibration progr
into the computes comples .

Address Selector Knobs.

c.pusition address selector knobs (28,

ton i for display only.
ind the daca owivch 1 positoned 10
ending i isleyed i th dac orags Dipiny e

he =+ (cransfer)
macic ma.mmg s trans-

i sdd
EF ylmuon, " addres
neced. The OFF posion is wied

e operative a5 fol
rked 11 o'clock.position is used
operation
the unmarked 12 o'clock posiion is
<0 rero doppler cosrection terms (boresight and scale
focto) inpo o the DCC. The aperator s she caps.
biliry o manually enter all parameiees excepe MAG

HDG using the addzess selector knobs.

Tost Selector Knob.

e five-posiion test selecior knals (35, figure 1-62)
induden n e ,.om(m of the sy el
s used 1o sel it funcdions. The ki

riings and.foncions ar 45 (ol

1152

1. NORM—Continuousty monitored self-cest modes.
2. ASTRO-Initiates the astrocompass bileia. self-
et mode.
3. DOPPLER—Selecs the dppler
‘mode.

ac buitin self.

4. DISP 1—Applies power 1 all slpha and oumerical
cests and display lamp segmeats 1o verify their op-

el — dply b g
all pactecns 1o verify lamps and lo

Note

The tes switch amust be in the TEST posicion
0 initiate ASTRO, DOPPLER, DISF 1 and
DISP 2 teses.

Indicotor Lighting Control Knob.

The indicaor lighing conol ko (36 igure 162)
i beed BT Turnig the ol lockwie incrcs
ighencs o b NDU o

Lc.uunui
U cly e s of e i
e s g o g
0 oy S e o emens
1o reqles rptues o soire NDU and
& penete

Nav Mode Select Pushbuttons.

he mode selece pushbutcons (13, f
52 i NAY NODE: o ol oced
by cach buwton lighs 1o provide n indcaion o the
mvigacion mode currendy i The butons are
ek and funcrion 2 followss

L el h il mode f vvigion s s b
used for nflight lig

A Selccss the sstrocompass moxle of navigation.

cisme the A indicor lamp wil b lighisd
hen e Taowing cond

+ The astrocompass syscem is locked onto &

« Astro and inertial data, if selected, are in ressonable
agreement.
ects the doppler radar mode of navigation,

When dhe pusbucon s s, e doppls

is placed i e apeate rdincing) mods. The oppl
r pushbution (0,

et S

1:62) muse be accivated
doppler mode.

e
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Note
Wt he dopple operte amp i, he
followiog conditions are indicated.
*D-doppe pubbation s b vl

speed is greater than 100 KIAS, drift
B lets an 23 dogros sad. th. spuecn
it reliable,

+ Doppler and inerdal, if selected, are in rea-
sonsble sgreements

S-S dhe CADC augmenced uomacic s
gation, or air daca d ming navigation modes.
The indicatr Tamp will ight i the DCC. determines
tha the CADC s operacing and s in use.

Data Entry Pushbuttons.
The pubutans (5, figue e momentacy-
1 swicches which are used

sl famp o fghe
ngraving. Pushbutions 0t 9 are
for diic opus Pshbutons 3 and 7 are o o
or — siges or latitude, longiude coordinate.
Syt (N, E, W, 9. The bocton e CLR e
blanks he daca scorage councer. Th

s iformsion b nsoned frs S s
storsge couner 10 the compucers. The following data
can be automatically entered by wse of a fight fine
tape reader:

St data table
« Wind profile table

+ Weapon location and 1D table.

* Blase adii table

* Fixpoint sequence table

* Destination/turges sequence able.

* Weapon range, eail, and cime of fall
Dol ballic viod
* Magneric variation

Munual of the following mission parameters
b ceompiihed when deseed

 Diferenial it wind

* Weapon location and idenification
+ Weapon range

+ Weapon tesit
+ Weapon time of fal

+ Sar aumber

The dus ey pusbucons may be v 10 noiy
the that the DG mode of AFRS operscion
i in wse, nd to zero doppler correction terms (bore-
gt andsale oo

irude Calibration Pushbutton.

e s albaion pbbutton 3, gure 162),
ked AL u vt whit

e green lamp il h;:ln
Theo the ALT CAL ,m,:.\.u.m s presed

acive e when'the poi o
presed o an Toactive

Rstro Compass Pushbution.
oo e putbucton 30, Ggure 162, marked AS-
R0, is i 5

powes o e
oonicd adjacot 1o he
the 5170 pushbation 1 a 0 scive mode,
complete description, refer o T.0. IF-11(

Doppler Radar Pushbutton.

e e publbutcn 0, Sgre 142, marked
DPLR, i pusheofl switch which is uied

lr pushbut
an sctive me more compieis description,
e 0 0. LA LS

Manuel Ballisics Pushbutton.
“The manual ballstcs pushbutton (35, figere 162) is
 push-on, pusheoff switch marked MAN DAL
sctivated, the computer will e the hand entered
ues of trail/range and time-of.fall for weapons de-
livery. An indicator Jamp will ight when the MAN
BAL button i in an active mode.

Star Advance Pushbutton.

The sae advance pushbucton (15, figure 162), mark-
4 STAR ADVANCE. 1 & momentaryon sitch De.
pressing the pushhuton provides 4 signsl 1o the DCC

0 desigasce the poin selected by the radr cursors,
when performing a wind vector or heading correction

Note
The selection of the sat to be tracked by the
astcoseacke is accomplished by manually en-
tering the desized sar pumber via the CCU.
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Section 1
Description & Operation
A lump labeled STAR LOST located by the pushbucton
ill light o provide an indication tha the st seleczed
for sefzence is not being tracked.
Soquence Number Select Pushbutton.

« seqencs number et ptbsion (1, e

2, moked S NO. SELFE ety
e e o i eeneing

HManual Sequence and

lay Pushbutton.
The sl sequence ond display pushbucon (12 s
Q &

ure 1462). macked MAT DISP, is # pushon,
pushal tpe. A lam 4,.«,“ iothe ,,\.;m.n.m il
Tight when the buton s dep Depressing the

¥ o s oo oo
e scquence. mumber et
tomatic sequencing.

button easbles the displa
coondintes, selected by
wheels, sod inserrupis a

Pushbsutton.

The enter visual fix pushbutcon (1, figure 1.5), locaed

o e e o G e o s melnd V. T
pusburon, when depesed, i el for vl -
g and sisvl fcpoins ID.

Selocted Sequenco Point (S5P) Pushbuttons.

P pushburions (3, figure 1:62) are located

are swored in .[.\,mm 1D table in the compuer.
e coordinaes of ac can be sub
scquenty rcaled by depreming the papoint 1D push-
o, slecing the appoprne poin D seence
b, s depresiog b e
”w,mm o one anon o e depreped
Sequenco Number Set Whoels.
equence number set wheels (10, igure 1.62),

focutedon che NDC, e abeed SFQUENCE NO. The
158
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cwheels are macked O thra 9. Together they generace
= fourbic code 1o esablish the awromaic rouie poine
e, i e e e ot o e
play, a0d advance o et ace.

INS Reset Button.

e INS rse buton (42 igue 162, o an e
©CU, i acled RESET, Wien depres, e buon
eavinisa gl v he lNS.mmnmmlm):vlmu‘vlam
peestat positon coordinaes with

wsed t0 clear the NCU error teap whea the address
selector knob No. 1 i in the OFF position.

Data Switch.

thrce.position data switch L6n
nbeled DATA. The SEQ poiion o iotd fon ey
of dan prsining o mision s The DISP
positon is selected for recall and display of informa-
Ton for specite memary xm.,..m The ENTRY posic

o ved t0 entr ated or not associaced

General Navigation Computer Power Switch.

T vorpostion swich 3, e 16 is mrked

NC switch is lever locked in the GNC
Posion and sappics el power 4 e penoal
mavigation computer

Weapon Delivery Computer Power Switch.

This twoposition switch (34, figure 1-62) is marked
WDC and OFF. It is lever locked in the WDC posi-
cion and supplies elecurical power 1o the weapon de-
livery computer.

Note

L che event of  failure of one computer and
the operacor desires to sttempt <o regain the
computer_ operation, i is necessary o
manually swicch both computers off and back
e computers must be torned on with-
in € wonds o ech s i i procdr
IF only one computer snd e
e o sitcmeosty e comporee il
hale.

Test Switch.

e sworposion st swich 02 g 162 is mark:
TET a0d NORM: The TEST postion cndbles o
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particulac buitui
NORM position enables continuous monitoring and
reporting sell-test courines,

e function 10 be performed. The

Avionic Caution Lamp (ACL).

e Ack @3 Jocated on_the NDU

o 162,

occurrence of the same. fauk, Re
will be reported only ater s reca
formed. Kocall s accomplish
depresses the ACL when

e e ot ol ke 1 o ol s
seported ac this rim
e e AL and Fae Togond Wi gt o

AcL
fauld s acknowledged.

Tost tndicator Lamps.

The 12 e indicawor famps (1, figure 162) are
labeled TEST. The display s wsed 10 indicace the
esuls of opersio-niised bl o 1, and ‘,, con.

cinuously monitored selfests As mang 18 thiee
wiocned wit the e messge ey ighe vl
4 tes s in progress, .."‘ vl g0 ow if the v s

ssed. 11 the cesc is failed, the ACL will light and
e TST dispian(o) Wil emain ighted o st
et which failed. The tese failure indications may
be s The TEST die

s are marked s follows:

COMP—Compucer comples,
INS ncril navigation st

,\c DP—Astrocompass/doppler radar.

CHANSeil digtal communications chanal il

HEATINS or DOC overtmperaure,
DISP—Control and display set.
RADAR Doppler or attack

Section 1
n & Operation

Fve diftesns operions o s of condiions
bich can’ cause 10 AC/DP CHAN. test
Tegend and ACT. are
I The sitctc s besding changs
oling oo s
whille the astrocom; e )umn
mode (i wing iag est ri

The airceaft makes accirude changes ez

coeding 24 degrees up, 16 degrees down
cgrecs in roll while the

astrocompass s in slew mosle.

3. Star tracking is attempred with marginal
ky condicions.

i, The auticude reference is switchad from
the IRU o the AFKS.

5 e s updid il o s
compass is not racking &

Excepe fo iom . he AG/DP CHAN st

legnd canbecred by manallyadvanciog

he sysm o another sar b, then e

pressing Pushburion. Tiem § equires

g differcace displays
il bank uni che Falc 5 clered

INS Align Indicator Lamp.
e INS i indicor bap (41, g 161 mace

el ALIGN will sigaal is received
from co I ,...n.mmg m, he platorm i g
I sligned

and will fish when the piators
dum., fround aligamens, o o o during, mfighe

INS Heat Indicator Lamp.

INS b indictor lump (5, gure 1) kel
HEAT will light when a signal is received from the
1Ny, ndiuing e e TR0 compantn o o
sesched operating tempesture.

Bomb Reloase Lamps.

Two bomb relesse lamps, one on the upper warning
wtion panel (fgure 1-36) sad the other

e bomb release lamp on e upper warning aad cau-
wion pane wil ight when 3 bom rle slral s e
ceived from the SMS. The bomb release famp o the
NDU will ight for 3.0 seconds when 4 bomb ¢lease
signal is received from the CS.
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Description & Operation

Stores .

Control N
Panel Q\\
(Typical) !

Delvary Mode Selecor
Waosoh 30 e st ctr.

Figure 1-63.
1156
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To prevent inadvercens release with sny ab-
ol saion sl indicton, o when
& bomb relesse Jamp remains lighted, carc
must be caken when ,me,.& Lombing
stem controls. Broceed o fallow

s the e ol ich 0
Nlﬂml and che bay doo

seauene wespon rlese
y door conel swich,
o nable
i EXABLE immeiely pro o e
lease.

TRAINING (with sores lowdd) — Piion
the release ensb

form he_appropriate
Section 1V,

in the "Abort Procedures” check s,
Primary Attitude Caution Lamp.

The primacy awitude caution lsmp (fgure 136) will
lighe when'the attitude good signal from the INS

is invalid or suxiliary s selected, When
cither of these siwations occurs, the primary heading.
lamp will light and the source of atitude and hesde
ing sigaals will be switched to the AFF e

ers PRI ATTITUDE are visible on the lump when
lighe.

Primary Heading Caution Lamp.
The primary atitude caution lamp (fgure 1:36) will
tight when:

O she. primey sl sgoa from the INS i o
ected, or

Wi WV

(3) the primary heading is invalid.

When siwations (1) and (2 occur, the sousce of the

primary acicude and heading signals will be switched
o the AFRS. Inscation (3, primary it oy
provided 1o the fight fnstruments. The lecce

will be visible on the amp when Iighied.
Present Position Displays.
present position displays (1, figure 162) are
e PRESENT POSTION. The. Sipiars e
marked and provide the following indications,
L. LATITUDE—Display consists o one alpha numer-
i lamp followed by six numeric lamps. T displays
it in degrees sad minutes, to the nearese 0.0
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2. LONGITUDE_Disglay cosiss of one aphua
meric tamp followed by seven umeric lamps. It
dipleys loogiade o ‘ytg,m and minues, < the

CUDE—Display consises of four numeric
e e o B
sea level pressure alifude

tevel, the lft counter displays a minus (—)

All Jaticude and longicude readouts can be.
i error by 0.01 of a minute of acc for exam:

e N3O degrees 00.00 minutes may appear as
N29 degees 59.99 minutes

Selectad Sequence Point Displays.

The e slced sqnce pinc (SSP) dislas 2
figure 162) are lubeled SELECTED SEQUENG
POINT. The diplys ae marked and provide -
following indicat

1. LATITUDEDisplay consists of ane alpha-nu-
meic lump fllowed, by six numeric Tamps. I
diplays e of the sequence pora in e 15
detesmined by the SSP pushbutions and the 10
comatic route poinc sequence. The display reads

in degeees and minutes, to the nearese 001 of &

NGB Dl it o o e
s doply lanp folload by e i

lamps. e Mt
in e 35 determined by the SSP puxh\mlwm
nd the susomasic route poin sequence, The di
play reads in degrees and mi s
001 of 4 mis

3. ELEVATION—Display consists of four numeric
famps, with  2¢70 (0) engraved afcer the lase lam
e dispays mesn sen leve sevaion of the seq
e 35 selected by the SSP ,.\.\r.hm.ms
b susomane o poios seqvoce. It dis
s 1 s 1 e 10 o
Eo s o s ey e ety
plays & minus (~) sign,

Ground Track

lay.
The ground erack display (22, figure

SROUND TRACK and displays sircraf true g
ack, in degrees to the nearest 0.1 degree.

16 is maked

True Hoading Display.
e e besdin diply (2L, G 162 i i

HDG, and displays it e in
degrees, t© the nearest 0.1 deg

Soction |
Description & Operation

SRAM Control Panel
(Typical)

o x4 Nellncin i L

2 porer

3. Cla s

& SvlnRange Indcaer Lamp,

5 e Suis,

& Troin S

7 Aot tomuorc i Su
& MW R e S

B et Cane Ko

Figure 1.64.
Ground Spoed Display.
The groundspeed display (20, figure 1.62) is marked
GROUND SPEED and displays sircrafc groundspeed,
in knots to the nearest knot,

Airspoad Display.

e shped disly O e 162 s muked AIR
SPEED, 1nd displays s o icped in ko
0 the nearest

Milesto-Destination/ Time-to-Go Display.

The miles-o-destination/time-to-go display (6, igure
62) s marked M1 TO DEST/TIME TO GO. A limp
is mounied et (o exch funcion and when

ighted, indicates that parameter isplayed. In

e NAV

modes, it dis to ey
seconds. In VISUAL BOMB, che display will b blaok:
ed unil cicher weapon release has been depressed,
at which dme it will display the time remaining
wntil actual weapon relesse.
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Description & Operation

Nuclear Weapons

Figure 1-65.

Wind Displays.

The two wind displays (19, figure 162) are labeled
FROM/KNOTS

WIND

ng dis-
mode, the display displays scar
“The slphacnumeric
A (Away) or T (coward)
X or VISUAL BOME mades, i dislays
the actual time of fll in seconds,

Hoading Difference/Trail Display.

ading difiecence/tail display (7, figure 162)
s marked HDG DIFF a0d TRATL. An inditor lamp
mounted adjacenc o each function, and when
lighted indicates that parameter is being.
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he NAY mode, e displays the heading difference,
in arcminutes. The first alphanumeric lamp reads
cither @ plus (+) or minus (—). In the RADAR o
VISUAL BOMB mode, it displays trail to the nearest

10 feet,

Time-to-Destination Display.

time-to-destination_display (9, figure 162) is
marked TIME TO DESTINATION. It consitts of
three aumeric lamps and displays time t de

o houes and minues when in he vigaon mmk'
il 10 g, 1 rest mile, when
bomb m

Selocted Soquence Number Display.

The slected squece number dipley
ke 971 S No. e

Iamps and displays che seq

detcemined by the

s, figure 1.62)
ence. point in use 15

byl et

Data Storage Display.

he daca scorage display

kY 26, figuee 1:62) is macked
DATA STORAG!

E. 1t consists of one alphs-numeric
o display daca being

appear on the other lamps from right to lefe, char
acter-by-chaeacee.

Data Number Display.

The ey oumber dispey (27, e 162 is maked
NO. It coasist of 3 numeric lamps t© display

e s it i s B e e e

seed ino o reuld fom he DCC or the I

single daca number for each sec of coordinates (1t

long, clev) is entered from (he Keyboard switche

peio 1o encing ibe da. The lamps re banked
ien sddress selector No. 1 knob is rotated ot

when of
e AT, TONG, or FLEV postoons orien (e e
switch i in the DISP position.
Star Lost Lamp.
Toe sac o lamp (14, e 160 s 0 geen nd
cator lamp which, w 4, indicaces thac the
pus i not wracking a sar. I additon, the
STAR LOST lamp Wil bink of nd o to ndice
that a heading fx is i progress

Doppler Cutoff Lamp.

The doppler curoff lamp (16, figare 1:62) is o
indicator la

green
ich, when lighted, indicates that the
doppler is nor seacking & good doppler recurn sigaal.
BOMB NAV SYSTEM OPERATION.

For bomb nav system operating procedures, refer to
Section IV,
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ARMAMENT SYSTEM.

The armament capability of the aircraft includes che
dlivery of convenonaland nules wetpons i vri
m.m,,r,\.,m,‘m T sores e curied I e e

ons ba bt wing pylons. Four of he wing

LHB)A25-1 ot muciear delivery, TFTH®ASELL
IE-11(B)A-30-1

for missile delivery. Refer to Section V for a list of

authorized stores.

EXTERNAL STORES GROUND JETTISON SWITCH.

The external stores ground jeteson switch (8, figure

L16) s two positons murked A

is guarded in the OFF posi

ion, the main landing pear s

are bypased 1o allow emergeney jecison of external
OFF posi-

o scores cannor be jettisoned while the
ot o st o e e g o
BOMBING TIMER.

4 bom cimer (e 169 provids  backap, ox
 relene fanion
e

for 30 e sed 95
seconds in increments of 0.1 seconds

r Seloctor Knob. The power selector knob,
1:66), labeled POWER, has three

positions
OFF, ON and RELEASE. When rotated t©
gosion, power i ol on 1o the timce

circuit, When the
0 zet0, the time out hm,,
LEASE posicion is deac

will come on

Minute Command Counter. The minute command
counter (2, figure 166), labeled MIN, is driven by
e minue command knob (5, figure 1-66), and has

fange of 0 1o 30 minutes in 1 minute increments,
e counter is et t0 the .
countdown,

value in minutes for

Seconds Commend Counter. The sconds command
couater (i, figure 1-66), labeled SEC, is driven by the
scconds cammand koob €, figure 166), and has 1
cange o1 0 10 309 seconds in 0.1 second incremens
The counte i st 1o th value in seconds oc desived

counrdom
Start/Roset Pushbutton. When depressed, the siarc/
resee_pushbuton (5, figuze 1.66), labeled START
RESET, causes the time-o-g0 clock to drive to.the

Description

Bombing |

Timer 145y
/3 &
S
5O S el
[
ug s
oy 15 A
Do
p
:
H
7
i o g

Figure 1.66.

sctings on che minute and seconds command counters
Depresiog, e pushbution 3 second time s th
ming cyel.

Lome: The ime o lamp 0, g 160,
hnhdul TN GUT in when
o

g By ok R e 17

Lamp. “The cime oue indicator
sk e Rt erto-g0
clock has driven 1o zero. When lighted, the lewers
TIME OUT are visibic

Timerto- Clock. The time g0 clok (6 e I
69, abld TIMETOGO s 3 graded e with
2 range of 0 0 60 increments. The large
pointer will display minutes and the small hand will
display seconds. The clock is sec and strted by the
sard/reset pushbucton,

WEAPONS BAY DOORS.
e mespons by doors s e wespons by srs
locted besween the nos and main Lndiog ger. The
doors ace comsteucted n it and right clum shel balves
which 1okl outward a5 they ae Gpened. Nowmal and
alernace systems aee provided o operae the doors
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The normal systen
udlty hydravic syem

o wrilizes bydraslic power from the
© drive & hydrautic motor.

theough & series of drive
Ringes on the inside of the weapons bay, (0 open and
I  open or close is 213
ystem cakes approximately
seconds 0 open or close he doors. The weapons by
pons bay door control

iz

it whic
losing or suromatic operati
b s system.

fo oprating th dors s providd b e weapons by

door usiliary control switch. Whea the alerate sys.

e i iz susomatic operasion of hé doors oukd

ot be used.

{eamion 1
o prevenc damage o the door_ scunor
i ape e i b el
e s wcand el beeween opniog
lodig b doos 9 20 move. a3 o
e toor opeing wd cloing ks v
2T e perod

Weapons Bay Door Auxiliary Switch.
The weapoos bay door ausiliary switch (3, figure 1
6%, abeled BAY DOOR, has tws posicions marked

X and NORM. Wit s i L e NOI
position, the we y door i hydraulic
pressucefrom n.( .mm, ydaatic sotem. Phcing
dhe switch 0 AUX. provides electrical power (0 op.
T i

Weapons Bay Door Contral Switch.

ne weapons by doo conel swich @ fgurs
63) has three posicions marked OPEN 0 and
ik Ths OPEN 204 COSE posklotof s
doo i by cicher
or aanilingy sec s oves
n the position of the weapons
iy contel swich. The AUTO pommn hm(-
s bay door

will aucomasicaly ope
auxiliary switch in the AUX pos
the doors take 30 seconds 1o opecs

on, an avtomatic weapon reiease cannot be abrnined.

1160
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1 the posiion of the bay doar conteol swicl
i not in ageeement wich the psicion of the
weapons bay dooes, the doors may actuare to
the commanded position when hydrauic and,

or electrical power is applied to the aircratt.

Weapons Bay Door Positi
The weapons bay door position indicacor, located on
the stores contr

which displays a cross hatched indicacion for interme:
diate weapoos bay door positions or clectrical power
iovreupions, o OHEN or CLOS or hos posiions

panel, is a fip-flop cype indicator,

WEAPONS BAY DOOR SAFETY PANEL.

A o by dooe ey pnc s ot just e of
sy d

wical power are not available. Mechanical operstion
of the w
is independent o the posiioning of the door inerlock
switch,

g}

Al TO. IE110, b ground sty s s
been redesigned 1o prevenc foss of the access door
duri

sullation o

posiioned 10 NORMAL to permit cither the moslificd
or unmoified door o be closed.
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Attack Radar Subsystem Tie-Ins

BOLLGO0D 340 SYC PULSE TERRAIN

165 00 AN VIDE0 SIGRAL FOLLOWING
RADAR

AR ot

AUKLARY MAGKETC HERDING

ook puus Tt

WAGNETIC TARGET GEARIG INSTRUMENT
AUUARY ATTITUDE GO0D, SYSTEM,

ANGE AND RANGE AT

PGk AN oL
oSS 1L A 30 00

SYSTEM

TR BEARG
I

Figure 1.67,

P s ol uis snd aoenns conel, oced in he
{ caumon { rxdom, nd 3 modslt ceransmiceer (MRT

e, Tocard i e farwar onic

Al T.O. IE11194,te round ey lck . The redar e and the coro, Soclodig e

pin shall be removed prior to engine start tracking control handle, are focated at the +ight crew

o prevent ingestion during engine sare. station. A recording camers s provided to fake radsr

ors photogiph, Toe enan, wiene e i

ccs in_soll and 30 degees in pitch,
e omaiey sond i o by sl
from che bomb nav system. ln the cvent of 3 homb
oav system failuce, the ansenna is
only by signals from the ausiliary fight reference
system (AFRS). The antenna can be caged in the

ATTACK RADAR (AN/APQ-114).

The s s proids il weher perion for id
> nsvigaton, baabing and at To vous
Capabiliy. See figuse 167 for swacke radar sysem
ieins with ocher weapon system avionic cquipmeat,
The set pesforms the following fuacsions

* Groud mapping.

* Navigacion fxtakioy

* Aito-air search and tracking.
rendervous

+ Airtoair

The sysem my be opersedfn e ground modes
an i mode and a beacon mode. ‘mode can
e Sieced e he e o roand i Pt nd AFC) hong with il fequensy conol
components of the e Coni of sn aneads, an  (MFC). In the AFC position, the reciver operates

116
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Photo Data
Recording

Code Lamp Key

12 5715 e Sange

cope Laws-

Figure

65

sutomatic frequency conteol mode and ch

transmitter sweeps through the frequency band with

random reversl. Thisprovides  messrsof iy
iog

@A

peonded 1 sl wpe penm 1 pif Sy 1
each sure each

from the lefe main ac bus
the main de bus,

and 28 vol de power from

ATTACK RADAR GROUND MODES.

bree ground modes of operaion ae providd.
gm.....x mapping, ﬁxnkmg and w

manual (GND MAN),
Hround o (OF T0) and ground velociy
(GND VEL. In sl ground modes,the aniean scan

am 45 deg;
Gimdial sz, In she ground oo
2 ground.crack stabilized, or north

et PPI display. The homb nav sysem

2 malfunction of
position s used. Tn this posic
mid-ban

lows the camer 1o t
oF th back of th radar seope. The imge on dh sope

is reversed by opis o i he m«. sposue will e

resent the scope presentation. by dhe persr.

i im cwm,m iy aken ntomaricaly i weap
sigaal from the bomb nav system or man.

rebiely kbl el o
1162

craft. The azimuth cursor is posicioned within
e retive beaing Signls
nav system. The range cursor

correct the computed crosstrack target position; these.
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Antenna Locations

Section 1
Doscription & Oporation

Figure 1-69.

signals represent easeowese corrections fornorchori-
cmed displey. The preent posiion corstion swich

s wsed in conj e o s i

s savigs
and moving

i mode by placing the switch to IN
b wackiog e 3 Wie tbe oo of e
radae crosshairs coincides with the targer. If the
hen operating in the navi-

U,
ndle to the airerafearget relation-
ship and o correction to present posicion is made,

rerat
puted vale o presens o

mode, e and simch cusrs willspen (s
the conter of the display. The 1ge and relative

position. In the ground velocicy

bearing <o the targec destination or offet arc supplicd
by the bomb nav system and are used co drive the
play s0 that the target or destinacion poja will re

centered under the crosshaics in the

cons f o seope

display is &
o P iy
bt oh e pot
tem. T <he ground manual h the anteana
caged, the scope display is not ground-teack scabilized
In chis sication, zero degtees on the r

resenss the.

cursors are manually positioned by use of the tracking
bandle, The range of the cursor can be read

rada scope panel range counter

ATTACK RADAR AIR MODE.

“The air mode is provided for long range contace, iden-
ificacion, and ceacking of aircrafe for rendezvous and
aie refueling, In the air mode, a pencil beam overlap.
ping ewo-bar box scan is provided. In wide scan, the
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Attack Radar
Control Panel

v S
ivon Corachan Swih

Figure 1.70.

st sans an ren 45 degressbous ch Iongce
o s of ezt and i b posioned

s in clevation. In narrow scan, the antenna scans an.
Wurgr«'\'l\m\”hcnnmnmmr v

i ides

tomatic range search

¢ sir mode, the

IF gin s o fasd valoe nles the atwck radr is In
 beacon mode.

BEACON MODE.

Since the transmitter and receiver are tuned ©
o Ersenco Torgen it e, sl amponder

1160
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el e et e oo, Qe o e
ponder reply is noted on the he operator can
Flentity the cargee by seading the reply code. Ay 3
irmponier o cos rng, e rsponder gy
may be used for and switchin
& o o spereion i) gl e g
trock procedures.

CONTROLS AND INDICATORS.

Radar Function Knob.

The adar funcion kool (4 gure 170) s mrked
. ON,

I
in operation. The TEST posicion allows self cesc of
the o for mubuncion oukishaoing tnd
und maincena:
Note

e e e fncion kb i umed rom

TBY o iher ON, XOIT, o TEST, dhe
e selecor koob Should be pl s b

in the GND AUTO or G i
e

indicaced b
isplay such as distorted disp
o i

AMtack Radar Mods Selector Knob.
The atack radar mode wlector knob (1, figure 1

(geouad manual), GND
n the GND.

ors e posioned withths acing co
(ml ‘handie and antonna Gl s posicioned it the

excepe the scope display is » ground velocity suabilize
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nified picture, and the incersection of the cursors

acquisiion of an air target & arger has been
acquired by the rndsr. mm.w s avtormad in range,
arimuth, wnd elevatio

Note
When rotsing the avtack radar mode selector
Kroh, slow one Second forexch mode. Ropta
cycling of the mode selector knob through
wo o more modes may produce conditions
reqiring a0 additionsl. mascer reses action,

AMack Radar hequln(y Control Knob.

€ 170) it mark-

The frequency conseol knob (2, figure
ed AKC 1 Guutor
e

e, gl e leaeney b with o

ency aod capid seunniog

Fate in this position pmwdﬂ immaniy o mar
abi

and & oclock posicion. In this posicion the tr
mitcer w;v.,nm‘) i mid-band fied {requeney, and the

nally cunable by adjusting the knob
vt the MEC raoge.

Atiack Radar Fast Time Constant/Beacon Switch.

i switch (4, figure 1.70)

The fast cime constant heaco
iy marked FTC

(beacon. The F
discriminas

The FI
fumining inany mod of peraion

Note

ould be wsed in the aie mode of oper.

SRsvegi Jemning ignas e pre
.t 0a the autack sadar dis reduce

i el of round cvece dosng tarfe de

Description & Operation

The BCN position places the ystem in beacon mode of
apertion £ cun b sseced i bonh e e grownd

This mode <ables e atack rado o v
o a0 e s o o oo
Once dhe beacon mode is seleceed, all targers except
ihe ranspande replics Wil it rom he wope
displ

Attack Radar Side Lobe Cancellation Switch.

) switch (5, e |

The side lobe cancellusion s
‘osiion éancels
the radar

70 i marked SEC and OF

e ooy seceied o i 5 Tl o
beam i sduce ground ehuer. The S Lumvm)nmiy
be slected in any mode of operation; howener, it is
moseefective whn aperating in he s e s¢ low
alttudes,

Antenna Polari

Switch.

he antenns polacizacion switch (7, figure 70) is
marked CIR (circular) and NORM.

autenna polarization is
dhe ground made and e
air mode. The CIR position
ion to circular

hvays horizonal for bescon mode of operation.

Prosent Position Correction Switch.

The peen posion coction sich 5 e 170)
arked IN a b is wsed in the

ground summ gmm selcity modes of opraion

when correcting system present posi.

proghmpeibetiandiont vk

Attock Radar Tracking Control Handlo.

The tracking conseol bandie (fgure 171) is mosared
an 8 pivc pedeal. The enable
presied and held 1© activate the handle, When oper-
Fig I e i o ot

depressd) o i the ground manual mods, fore or

cion potat morth o outh Moving the bo
s fore o wft poaion 1 e s o

clovation down and up respectively.
i the air or ground munual mode, lefc or right dis.
plicement of the handle will sl the ssimuth
I hen opecaig in the

¥ o
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Attack Radar
Tracking Control

i Handle
N,

Figure 1.71.
the cursor interseccion poins west or st for norh-
orientd dpay opersion. Sleving sped i propor
ol 0 the amount of handle defecion
Attack Radar Range Search (R.) Button.

b ced sange search bucon (2, fgue 171 s el

lock (f esablohed and permits he onge e o
be siewed rapidly to any desired position on
swetp (1o + focticam ange of 124 santica s
by moving the tracking handle fore and aft. When the
busion i relesed, rane schig will rsume fom
che point ac which the range cursor was positioned by
slewing,

1166
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Attack Rader Sector Switch.
‘The sector switch (1, figure 17, labeled SECTOR,

addi
s postion s e niion of etommtic
Conon i kg i s s

Photo Mode Selector Switch.

72) is

The phote mode wlectr swich (7 fgue
arked AUTO, MAN (manual) and OFF.
o A

8
i;—
sk

Regardless of
xposure i taken auromatically

switch position,  flm e
.pon release on sigaal from the bomb nay system.

Note

auack radae syseem
which cause attack radar scope pre-
sentation abnormalities, should be recorded
through wse of the MAN

photo mode selector switch.

Malfunctions of ¢
(AR

position of the

Intormediate Frequency Gain Knob.

The incermediate frequency gain kaob (21, figure 1

ceiver gain w
conol

ko opercive n ai mode if BCN is seleced

Antenna Tilt Control Knob.
e escon e ool ko (0 g 172) b

NT TILT, proy means of manus sting
amennn G pos e
modes mcknob s the only means

d st an:
a il s sutomacically
Fociionsd by sigmls from the bomb aav sy and
e Knob i wed 1 efine chis poiion. The knch has
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Attack Radar Scope Panel
(Typical)

3} S atuncoon o
2 Ground Adustment Accss Do

3 it o Fanc
7 P o actor S

8. Photo attunction Inacato Lomo
9 Transmiter Toning Cortro Knih
o T Coteo Knch

oo

North rintanen Selctr S
ot Gt Kot

Figuro 172,
s corespondin t0 st e s pision for - To st th CCT sty properly, apeate he rads
hen the radar is operating in ground man-  wich the funcion selector in the ON posicion with the
IF GAIN and VIDEO controls fully COW. Advance
the knob clockwise (increasing brightoess) 0 & poiac

where the sweep is visible

Bezel/Range Marks Intensity Control Knobs.

Two coaxial knobs (13, figure 1.72) provide an ad
juscment of berel and range marks inensity. The
kol keob is marked

Turning eicher knob clockwise increases intensicy from
2ro o full beightness. The range mark intensity
hould sormally be adjused ac a gy diferent
level from the range cursor intensity to prevent con-

avtack radar scope pancl. The indicato sy

i 5-degree increments from ero to
Knob s no concrol ovr amienna e when oper. -
tange and Azimuth Cursor Intensity

vob.

ating in the sir mode. Conet o
Attack Radar Scope Intensity Control Knob. Two cursor intensity control knobs (17, 19, figure 1-
k radar scope intensicy control knob (15, fig.  72) provide an adjustment of range and asimuch cur-

The are
ure 172), labeled CRT INT, provides an adjustment ot intensicy. The knobs are labeled individually ss

and AZIMUTH INT. Turning either

of scope baseline intensity from sero to full brightness.  RANGE IN'
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Knob clockwise increases intensity of the respective

ar fom 20 ol bighoct, Adfscnet of
and szimuth cursor inceasicy <o the lowest
uwhlr oe witl :lkm more precise placement of the

over the carg

North Orientation Selector Switch.

The nosth orientation seector switch (15, figure 1.72)
it marked NORTH and NORM. In che NORTH posi-

i v sbilied ey s enpleyed
geound auto and groun veockty odu of opersion
The NORM portion peemi mormal ot el

Attack Radar Test Switch.
The test switch (12, figure 170), labeled TEST, is
macked LAMP, CKT snd OFF and is spriog-loaded

The LAMP posiion is wed to check al th i
dicator famps on the scope panel. The CKT posicion
is used o make maintenance ground confidence checks
o the systen,

Attack Radar Sweep Control Switch.
p control switch (23, figure 1.72), marked

odes of

jon centation in th

I positon. 1 the ATR mode the swhch i i
o ot e iy ks

Attack Radar Beta Switch.

he bets switch (24, figare 172), marked MAN (man-
NORM, funciions in the ground auto and

MAN position, sightin
ancennn it knob.
ground manual and air modes

of operation.

'y Time Cantrol Knobs.

o cominl roary iy e conrol ($TC)
mb‘ 06, e 172 provide 3 means of cqaliving

b
The fnnce kaob,
is used t0 balance the iy iy
sweep. Fhe STC siope fu

mode. The STC Tunceion is inhibied I

1168
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mode. With STC on, an altitude compensation sigal

all senscviny. This ¢

beum was on
ahead of the aiccaft chan for 8 <ondinion with the
100 80 miles ahead.

Video Adjustment Knob.

e sideo djsmmens conol koob 22,
labeled VIDFO, is used t
o

figare 1721,
fncresse che amplicude of
t the artack radar scope
cocksle. Tho idn el de
mines the brightness of target rewens 45 o
the CRT incer

brightaess of et o control prop-
. sdone e Locrion knch (0 XMIT 1 o
el o e curns on the scope. A
juseche vie g recs s

I B gsioe e e ekt and e
overall opeimum contrase to the piccure, Video gsin
e decreased slighly t prevent blooming
e oo o s e g derens 28
e e rom s

Teansmitter Tuning Control Knob.

The transmitcer wning control knob (9, figure
slows costactos i of e sl s
sacire frequency range. The beled X

ey b scd hen b ity oo Ko
is in the AFC 2 position.

Attack Radar Range Seloctor Knob.
e range seecto ko (14, figure 172) s marked

deccemines the diamecer of the
displayed sbous the cursors.

Sopeleags boc

Attack Radar Scope.

The radas scope (3, figure 1-72) provides a sector scan
plan posiion indicator (PP display with a fixed one

position on the scope s s the bortom in vertica aliga-
ment with the center of the scope. I north orientaied
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suabilization, the top of the seope display will be o ysem s o bl e fncio secor ko

ward e n e i dsmater,  howd it 20 ST o s o

The sector dis S0-degree arca abead of the

e e ot when 1 ntoow s, AMeck Rodor Rang Lock nlcetr Lam.

oy 172, around the 0p of the A grcen range Jack indicuor lamp (25, fgure L

s ved in one-degeee ncrements with each  pcled LOCK, will ight when a e lock s ac
0 degrees macked (@ show arimuth displacements Up e on < simer o onning e i one
o 50" degeces ciher s of the s s = FERE

‘s rucing in the sir mode or

Shen b antenns & caged i geound i) ke, Photo Malkuncion Indicator Lemp.

Sepidepaion the £t s m e photo mlfoncion indisor mp 3, G
iomuh pensice for drife, and zero degrees 72), labeled PHO' el

ifucions The lamp

it s A et

scope for fixunking and
cursors arc pus.w.ta with the

v..‘k...gmmim e Fixed rage makees are pro- Note

Vided Tor various ranges of operatons, For 5, 10 30

o 30 rangen o reng e repests 1 o cxse of fim stoppage, the malfunction

2,5, 20, wnd 40 mle range sncrements egpactvely, can unally be cleared by removing the film

excepe there e 1o range marks displayed in ground oagine . manly i i dive
- shaft two or three rurns

Jiancy and incensicy of the besel, cursors and range
macks are controlled by knobs on the scope panel Unused Film Indicator.

Attack Radar Corsor Rangs Counts “The unused film indicator (6, figure 172) s @ digial
Tt indicator e pla o peren of i

The cursor range counter (11, figure 172) swomt-  pyining 'in the magasine. When the indicator eads

daally indcs St s i 41 aodes o o epc.m.m T e e o 1300 bt of i

cer 7 foue win e

sl of v dhance up to 795900 fot n inte: P

meass of Antenna Cage Pushbutton Indicatar Lamp.

Attack Rador System Malfunction Lamp. T e o pusbcon indictoramp 6, g
170), labeled ANT CAGE, provides of

© sysiem malfunction lamp (1, figure 1.72),

ahied Y AL il mo Habe e e rcdon

misss s, ) excesing the ol
0 amy sime the

iy
% o 30 degrees djuse \Whtnuptn(mgm(lmxw\md maoual me

and (5) anytime the frequency ol knob is with the antenna cag radar scope will disy l-
e EC oo, sxpe g b mole e a2t e e e il dipley
et (< lamp b+ o aning o v il dane s e o fround o
e When the antenna i cagd 1 i (o buon wil

i playiag the word CAGE. Depresing o bt
i e s s e o
Note i wntenna and the amp il 5 oue. Should e
e will be normal for the atsac radar sysem bor na sysem sbilsion plaform fal 4
rmi(\mmon fanp g ottty e will lighe and remain on until he sysem is swiched
FER operati 10 AUX efercace.
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Section 1
Description & Operation
Note
Do ot cage the ariack radar ancenna during
ER operstion. To do so will cause a Ayup.

Waveguide Low Prassure Pushbutton/ Indicator
Lamp.

The stk o vgide i prsriaed 0 approxi
mately 29 psi. This pressurization is

..mm.m.\g
The Tamp will remain nmu i e o
ve tho st

fes Only une
ing thundersiorms escat posicion is in
don should e tack radic b osed above 8000 £

{“caumion |

Teansmising wih he ok s wih s
il waveguide pressure and an
g inatenion on s chpe il rdice she
life expectancy of the radar system.

RADAR ALTIMETER SYSTEM
(AN/APN-167).

The rude iimesr sy is 8 dal chanoet low ol
e, s oy wich poids g ot
Setude, rate of aivade changs e
i warnigs. R of shcute m.m,( from
010500 feet per se

& radar alimerer_indicar
ol T anits

peration, one RT unit is activated a0d

the ocher

ro. IFnEA

andby for vse in

the evens che opering

Tncorporaes o Slfren rmm ’m :vmmg et
Refer 1 figure 169 1

High frequency radar waves can penstratc
snow, sund, dry take beds, ece. When operac.
ing i chesé arcss, che rad altimetcr mey in-
dicate s greater terain clearsnce than aceually

RADAR ALTIMETER CHANNEL SELECTOR SWITCH.
he o et chanel sl sich (5, e
Tocated o the miscellancous switch panel, is

s ewo posicions marked

o transmic and receive
RADAR ALTIMETER BYPASS SWITCH.

The radar alimeter

bypass switch (4, figu

8 0 feet over
dhe carrsin provides 4 sigasl o the pecmic
bl Iedonns. The swich wil g0 0 NORMAL 3
000 fct s pused dring doscn wich i

130 e abov i iy e sctomph
ko DYPASS: when prioring TF
operations below 5000 feet AGL, will cause 3 TE

GL i “10
reudo vt s from e yps smich
RADAR ALTIMETER.

The rdar. bt G0, fgore 1), loaed on the

it main s pel rovids ol ainde
indication: ‘ pror
ded by o poiner o 2 da

3110 e feom 0 10.500, 3 fet from

500 feee smm oo o5, A Y waruing g in
window on 1 e of the i

power is remo e sy, whea s system

malfunctions,or when roll or ptch limits e exceeded



°

. I Section |
n & Operation

Miscellaneous

Switch Panel

It power s lost on the system,
waning fiag will appear on the dial and the
pointer will remain at the las powered in
dication,

rnda s conpol knoh on he lower rghs
of the aldimeter serves thr ol

the K
s et st SlosiontoF 300
) fect

{ cauion | 3 s cs o
he rdar alimerer s be twened of after # el B
caeh flight o prevent damage 1o the recsiver
ransmicer unit, should. power be applied
Vithout coclng s
The sl e oy be e oy e snd s Figure 173,

any altitude below approximasely 38000 (=5000)

RADAR ALTITUDE LOW WARNING LAMP.

ot I empnnging Bl B
[ warinG | oo o e e e o AL g
PR et L et o
g b g
gt o i e T e il e e £ A o
band oo Sltcnic WA e oploed o oF o
e gkt S TG b e

This lamp is also used in conjunction with the low
atisude monitor. The monior wil cwe iy ap
o light for any of the following condicion

percent flyop will not be operabl

L. The radar altitude daca 1o the radac aliimerer dif-
. fers from ha being Supplid  he TFR by 10
percent or mors
Pelorming  sel-est of the radar altimeter 2. The aircrafe has penctraced below 83 pecent of
daring sl following e s coaraacs of selocred set clearance
00 feee or higher will cause a fiyup, since
o Rl e iy 3 The st e claranceplng on he TFR comrol

panel and the sct clearance plane received by th
TER computer dife by a predeternined valo.

lac alcimeter locks on during selfces is loss

than 83 percent of these clearances. If the

rda limess signls e conrollio e i
cform:

The low altitude monitor has failed. When the
acning amp lghs doe 10 ny of these cod:

sons il Tyup maneuve will aceur, 4 i
ot occur if the lamp. mu dve 0 .m

doring rada altimerr slf et a the 200 and el .-,¢.”xm.n= being less thai by

300 feee sec clearances. index

17



Section 1
Deser

n & Operation
LOW ALTITUDE MONITOR.
The low atitude monitor provides a redundant 83 pes-

cent flyup function «
ey Ty the T 16

wse g
low akivude monitor corapares the
two alticude ;‘,,.A ouupus fom the

selcted radar
sitimeter channel. IF dhese sigoale difice by

e e m, st low warning
ey Wit e an . will be ioiti-

il s s dermly
Taiure in e fado aiimerer lchule sl 8 bih
e failur

Tcis possible, daring any phase of operation,

Shoutd b furned o fo the emainder of the
fighe

Note

1 e rda il o warpiog o lighs
because of a fulure sensel by the low ali-
tnde monitor, he arp will ot g0 out wher
he utopilot relesse fever s depressed.

TERRAIN FOLLOWING RADAR
(AN/APQ-134).

“The i ollowing e (TER) provids o sl
tude terrain following, obstacle avoidiace, and blind
Lo caabily. The TIR conias o efs nd it

rs, synchroniscs traasmitiers, power
1972

To. IE1I1EIAT

ool snd s 1 o doul e ot

e daia e, Refer
:u. u:n e iedns with athée weapon sysm s
P

TERRAIN FOLLOWING (TF) MODE.

e T o o s sl o b0 S sty
o automatically_at 3 preselecied_wrrain cleasun

I ond drve ignals genermed in i mode < b

I, ODS and to the fight control

will ndicate a flyop command and
il be niued i she il s bing Town with
TF switch in cither the AUTO TF or OFF

W.(,mm s e deeced by o Iow sltude moni
il light the radar altcude Jow warning Tamy

and Cause he fight coneo ol sy o e m

e Foweser. the T 5 amy
P svriag bars aty o inicat a Tl condtion.

Noto
The inicial aircraf response to the fyup com-
mand miay be as much as 25 abswlute g
he T s o e s 0 ke lind ks
& prosleccd wrnain clesrice. When using s

the

the second channel placed to TF will go o a standby
condition 4 hackup and will sutomacially tske
over should the aperating chuonel fail. A failure i
the operating TER channel will cause @ fyup com-
s o b e o e pich donps withte o T2
switch in either AUTO TF ot OFF and a fiyup sceer-
ing command wil be Soplayad on e ADI and ODS
pitch s




o, A

Noto

fiyap command cun be interrupied by
wtopiloe relesse lever dopr

e ou of £ the auto
it s n he AUTO TE poston, i muqll
be pos ..m« o OFF. The fyup sigm! is

ocked ou
che Bight conrol ysiem
land configuration.

 preveat sucomatic fyop.
" in v takeoff and

Refr to fgurs 116 for intormaon periing
dein of
I che TF

lays reruras
. Eievaion o recrts slong the fround
Ak ar gy vl on dh seope
Note

Biecomagnesic inuternce rom WE radio
irequenci

E Geared visually o
Tl e s limbed 1 the minimam
enrone aliou

SITUATION (517) MODE.

e of operacion s used in coni: "
for obsacle avoidance. Antenna scan is in azi-
50 degrees either side of ground track. A
 be adjusied. Returns of the terrain that
are ator above dhe aircrafe alitude ate displayed on the
one-radius ofisec PPI presencation
ind rack is stabilied vertically long the center of

the scope. Runge gesdustions in his mode are linear.

GROUND MAPPING (GM) MODE.

The GM mode provides a scope preseatation of the
errain that is shead of he aircrals, Anteana. cilt can
be adjusced for best pictare, This mode is used pric

Section 1
Description & Operation
il for mvigion. The anienn sun o the type
of scope display are the same s when operucing i
T e
TFR CONTROL AND INDICATORS.

TER Channel Mode Selector Knobs.

o five.position roraey channel mode selector knobs
ey ocam\ on e rrn ool pnel,

Py
c eacl!
h L R
for the respective channcl and are individuatly marked
r BY posi

v o mapying modes of

T and
ing, sicuation display
och chanel s opr-

operation respectively. Normally
ilferent modes o o

2eLis 0. TF made the rference ot W.w tamp

(ATE not_engaged caution lamp o [

111814598 Wi Tighe when AUTO TF i sccred

Sandby wil sutomaiclly ke over.

Note

Foraurmal pcrcon, one chnnel shnld b
in TF and che other in

o e el

The channel dat fuld can be chcked by com.

cing the n x knob fro m
o T i o v e i o o
B is ot s indicarion. that e maifencion ».,

selector kaoh
h

he altimeter overcide command which receives 25t

atccude while in stndby.

{eaomon §
1 bk channels e e g in STBY o
abone when opeaing he TIR. o anack
radar, b <yl diodes 1 dhe. reivr of
e channel i OFE ool
ring th rceve 1oper

be ruined,
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jon 1
Doscription & Operation

TFR Control
Panel :
(Typical)

16R Chonne Fore Couton Loms (21
T6R Channal ada Selacr Knabs 11
Terrio Chteinds Kazh

RidaNvoare Coirl K,

nenna T Conte Ko

Figure 1.76.

Auto Terrai

The suto terrain following (suto TF) switch (3, figure

gaged causion lamp aiter T.0. 1F-I1IBIAS9) will
When

cemain on. the swicch is placed o Al
and ciher TER channel mode sclector kaob s in
TF, signals from the TER will control the pitch
damper t© auomatically hold the aircraft o

min cectnce eing whied by ihe TR ersin
oo kb, Wth b ewich o AUTO TF, the
reference noc engaged caution lamp (A° e
88 oo kap sfer T IIIDA o3 il

176

0. EIIEA

Note
@ Selectiog AUTO TF without &

st one TFR

T TEATI M A,

he pirch autopilot/damper switch is cy-
H il et s Pt
may be degraded up 0 one minute after the
switch is rewurned t the DAMPER position.

Prior 0 TO. IFIIIASY, when AUTO T i
slected and

the contol stk

autopilor zelense/pitch control stick steriag
the firs decent, the conts

IF auto TE mode is coauroliog th aic

cated by the reference not cagaged cau

T o engaged comion oo o T,

) the pich i funron f the sick

oot held to
be centered,
i =
tion lam;
TEImASS
erim buton will be inoperst

Terrain Clearance Knob.
The serain clesrance knob (3 figurs 170, locsed on
TER conel panel s s pasions marked 200
3no 00,500,750
weather mode marked (W
Phisiovin e s AL,

When the 500-foor posicion s selected, the

e line, ane he terrain

oons foe s cleesoce st

Note
When flying at one clearance setting and the

« higher secting, a TF
1p may be generated until the
aireraft is mancuvered outside the 53 percent.
adar altimeter fiyup range.

The TIR shouhd i figh widin he following
. 1 shese tolerances are not maincai
cquipmens should be wrinen up afer the fight. 1




o, 1EEA

an wnder-shoot occurs to the extent that an 83 percens
fyup occurs, change 1 the other channel. I he fy-
s e e e i, Do s
operate at the lower sering whete the 83 percent

Terrain Clearance
Min. Max.

20 10 300
300 w0 025
o0 30 550
s00 o 650
750 &5 950

1000 900 1200

During sutomaic terrain followin fight over level o
v HARD

ride i,

when creing peaks showid nas conssendly be below
these tolersnces.

Ride/Volume Control Knob.

b cie/volume consol kb (6 Bgur 176) i
ated on the TER. control panel. ‘The inger Kok
abeled RIDE is 1 e posicion rory kol mared
HAI s kaob controls the

e of i nuguie g ot s o the
sitcrafc by the mnm control system as i maintains

Slarnce bove e e, The

orces o 03, 03 o 0 5vil b
(ARD, MED, and SOFT posicions

ially provide

i necessury 0 sv0id an obsiace regardiess of e ide

selected. The outer knob libeled VOL adjusts the
fume of aus

<ered there wil be 0o tone.

Note

@ Wien oot using TER, the kaob should be
turned as required to prevent intesfereace on

tion, secondsry valume
conteol of the TER aural is provided by the,
1L mosicor knob on each commonications
panel

Soction |
tion & Operation

© The aural climb/dive command will corre
spond 1o the ADI/ODS pitch commands dur
ing TF operation,

Antenna Tilt Control Knob.

T snsons il contea ko 5 fgure 176), oo
FR contcol panel s used to posi ons

Vi beween sero and 15 degress fo dhe b ,,mw.x

retwrn when opersting in the GM mode. 1he

has anvenaa il aagles of O,

ed'Tor reference only:

Range Seloctor Kol

“The range selector knob (5, iguce 1.77), located on the
s fourposiions mrked . 10, 15

r.M i The
o e it he T mode oy

Radar Scope Tuning Control Knobs.

Four radar scope tuning control kaobs (1, figure 1.77)

= s wcope stors
e, oot oy oy scoe oo
poirelittissiormt oo iariatud
return brightness o desired fevel.

Radar Scope.

The cadar scope (1, figure 177), located on he TR

177 i et 3¢ approsi

Tarion when the sy s i TE o of opertion. A
sene of dhis puis,in T mode, indictes impropr
em operadion The polarid fitr oo o

e Fce of she cope rotated (o adjost polariza
tion of light for xm o By o ot g
f ighe A red seope prsncadon for night viden
dapration ca e obained with he s oo Th

oy i o cach e ofth sope s poiged
o facilitae removal or iastallation of the unit.

TER Channel Fail Caution Lamps.

fgure 1.

o amber chanelfiure cauion s
e TER control ually

R control panel, sre in
i AL sn e i Lot B o s
tiv lofe and ight chanmals. When he chamnel mode
177




Section | 10, IEATIBAT
Description & Operation

TFR Scope Panel and Presentations

ol
o »w. e oing 71 Oy

Figure 1.77.
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Lt i gt OFF o Y, e 1
e o ndis e chnel s o e
i o .,,,,m,..-.m:y
3, mius (i the Chanel i eady
Channel s re i 1
T

b it e e
x G i i
hae hannel, Th

mps will also light when
e < 5000 feot shyolore i, and
the m‘h( inaee ypass swich 5 n the N

e e Alons e imp

eera is sbov

et

Note
® The lamps will momeatarly blink when
changing the TFR terrain clearance knob
from Jow 10 higher clearance sectings o
switching into or out of the S00(WX) seting.
This is 2 normal indicarion
® The tamps witl also blink eapidly when more
dan 05 o command
enc system coupler pitch. steering mode
switch is noc in dhe TF position when operat.
ing in the manul TF mode.

led if the instru

TF Drift Caution Lamp.

“The T drif caution lamp locaed on the main coution
e e o L o e e s
he prvmry and scondary drfe s led i corn
signals do ot compare within 4 deg;

s, e TR amons e loked

slow surns or wich smal drife sngles only
if the tereaia clearance can be verified.

When dhe drift caution lamp is lighted, T
Highe should pot be performed with dri an-
s in excess of 3 degrees, and bank angles
shoud be Bnited f0 10 degrees ualess cercain
clearance cia e assored undee VFR condie

Reference Not Engaged Coution Lamp.

The reference nor eagaged caution lamp is focuied of
e loft i e paneh (hgore S36) The fo

Section |
Description & Operation

lowing condicions muse be sacisfed 1o put che refer-
ence not engaged cantion famp out during TFR opers.

Fither TER channel selector knob i the TF po-

The suto TF switch in the suto TE position,

G command controlling the aircrafe wich the
TFR checkiag safe.

While opersing n 2wt T, th amp cn come 0 duc
 co e ocaied wity THR

oampe  opeating b ot TE wih s
ik o beading vt auopio, |
scck swering wil disengage the au
alymod nd cause the Jamp 10 ight. With the lamp
g undes i sicnion. o susequen: e i he
" command logic will go. undetected s

it srcelcying o e pround For- ,mmx
descripiion of the lamp and s function with o
e s A S g e

When the reference not engaged (
o e T, IEIAS9Y caion
Tamp lights while in aueo T, immed)

terruin impace

ATF Not Engaged Caution Lamp.
£ T.O. U111 (B)A593, the ATF not engaged can-

o Iy (8, gure 10 ocsed on the e rain

imrument pael will Tighe e the ollowing con

Ethoc TER. chanet mode sletor ki i the

TE posiion and dhe oo TE swhech 5 OFF

2 The auto TF switch is in TE and ncither.
TER Shannel mode secor Koo s the ¥

position,

I the autopilo refese lever is depressed 1o
the firse detent during manusl or auw TF
operation, the TF fiysp off cauion lamp will
o light althouigh 83 percent iyap protection
is noc available.

The fight control disconncct switch is placed o
the OVRD (override) posicion.
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Description & Operation
The letters ATF NOT ENGAGED ase visible in the
face of the lamp when lighic
Note
The ATF not eagaged Jamp is not connected

inany way (o the autopilot system.

Flight Vector Caution Lamp.

famp, Tocared on the

The fight
1-36), provides

o the TRR.If the CADC Signal is not re-
ceived az the TTR, the laasp will light and the primary
fight vecror will the TR compuration
16 the inercial fight veceor data good signal s no

TFR, the Jamp will light and backup
flight vector (acceaft pitch angle minus aircraft angle.
ofar wsed in the TER ion. The
lecters B OR ate visible on the lamp when it
is L

Turn Rate/G-Limit Caution Lamy

The e rate "g"limit caution lump Tocsted on the
snain caution lamp panel (figure 1-36) provides an in-
dication when lighted that any o all of the follow-
ing conditions exisc:
L. The aircraf is exccuting a tora in which the head-
ing re cxcnds the meximum e alue 20
s per sccond) for which the TFR antenoa
e watzscon it

Nete
16 excessive roll rates o rapid reversal of
bank are accompished, che wrn rate/g imit
cancion lamp may not light immediately duc
o the lag in the turn rate caution circuicry.

2. The airerafe s in a coll accide and the computed
coll compensated cimb comimand exceeds 2.47 "g"s.
The cuion lamp wilighs wheneee the it
is at & 2er0 roll and close caough to an obs

that he TR s s o vinimom 145

Note
The TFR is limited o commanding a maxi-
o of 247 g maneuvers.

1180

o, EATIEA

ho B sk b mosiSi ik, W

i, th bk ol Should be redced 0 s
e e T he e TURNLG
T e o ot

Velocity Caution Lamp.
e velocity cation L the main caution
vmr ot e 56 s s TER e compn
iz with & mach 05 airspeed. T

i Haed Termin folowiog fighe shal
icd 0 8 vloity rane of 07 mach 0 09
i when the lamp is fghted, Should e compes
son renan o s v el ch lamp il g0 ot
and operacion will be

Aleposd shoud be ekt beween mach 07
09w

velocity cauion lamp is or
e e e v e TR 1 o
properly antici rain cleacance com-

mands snd the sircrafe may fy inco the
ronnd.

Note.
The velocicy caution lamp will light during
THR ground checks.

TF Fly-up O Caution Lamp.

The TF frap of aion lamp. ot on dhe msin
caution Tamp pane! (hgure 1-36) provides an indication

(b) Prioe o T.0. 1F-11(B)A-593, the aucopilot release
lever momeatarily depressed; afier T.O. IE-LL1(B)A-
celesse/pitch control

1 (T 1l maming lamp

a fiy-up maneaver. The fiy-up cir
e i conco s swich e e o
mechasism 10 prevent inadvercent Ay-ups duing.
off and landiog operations. When airborne 4nd with
the I or R TFK chanel mode sclector knob in the TF




0. @A

posician, the Tamp will light when the fight conteol
System switch is: (1) in the T.0. & LAND posicion, or
)i the NORM posicion aad the staes are extended.
Certain powes failures within the TFR system will i
cause the lamp to light. The lamp will slso light if the
auto TF switch i placed o the AUTO TF position and
acicher TER chasnel is in & TF mode, howeve th

an abnormal swicching confguration 0d should be
ok, Terin follvia,fighs shold o be o
tempred when the lump it Tight

I th i ke kv is dereed o

firse detent doring manual o auto TE
operation, the TF flyup off caution lamp will
o light and fiyup protection is not availabl.

TF Failure Warning Lamp,

A TE failuce warning lamp (15, figure 1), locared
o the lefs main. insccument panel, provides 2 more
apparent indication of TFR channel malfus

mode, the lamp.
will momencarily light when the channel in opemion
fails and che backup channel takes over. Si

backup chanal i o i he lamp will e and

secion |
Description & Oper

TF HLYUP CAUSES.

i

fyup s caused by seversl o
he TER syscem de-

tions. These conditions arc: (1)

selected see clearance, aad (3) the low stisude moni-
fo descts  crtos i he radas. aimers avips
or the redundant 8377 fyup circuits or the ser

e T 1o o o salue, Reler 0 fure 175
OPERATIONAL CONSIDERATIONS.

Operating Configurations.

The rcommended oporaiag cnfuraion o he
w mode

ance teleranc fox the selcued clesrance to be fow

TFR Warning & Caution Lamp Indications

DATA SIGNALS
_xou LARA canc_ | mNERTIAL LAMEPS LIGHT
! § L& R FAIL Caurion Lamps & TF Warniog,
AL Goon Goop Goop | &R N
L& K FAIL Crurion Lups & TF Wacniog
| oo FAIL Goop Goop | paRTAMG |
Goon Goon FALL GOOD_ | FLT VECTOR Caution Lamp
Goop GooD Goon FAIL | FLT VECTOR Gaution Lunp
. T &R FAIL Caution Lamps & TF Warniog
Goop. Goon AL P | LR

Figure 1.78.
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e warniog Tamp Tighs, the crew

I the Low altitud
should monitor sircraft altitude and acccude, and a

e alitude and recheck the fyup circuitey of bot
TR nd cad st channls pror o rsumiog
TE Mg

Noto
The minimum tesesin clearances depicred in
de,

chis secon e based on hur ide and Bighe
over fevel ta rolling terrain or over wate

When fying auo or manval T, the radar altimetes
indicaor must be monitored for an altitude o o

i e b
b ariuds heing i eroe inicae a condiion o b
ing above selected sec clearance.

@ Terin oloving fight shoud oox be o
tempred when there is an obvious alitude
error mdluxe« on the radar altimecer inds

o crow members muse monicor sirceafc
Ducing

onit wing outside vis
wal refercace (i possiblel, AVVI interpreta.
sony and lose bsevtion of 1¥ syem op-

especially watch.
rm m, uur\]r\ dpremlee e et

Changing Terrain Cloarance Settings.

When changi

iigher seding, the arance

should be ,,..,w,wuv m(zud hron
he

sl cesraes on he TR 10 8
 coneol knob

an one incremental clearancs may casse the o
craft o assame & climb angle gresser than 20 degrees,

1182
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s prsily casing she s a0 s e
avene v ivents will mo el o

e et esents sdng. 2 he Fyup s o0

overridden by manual control.

Blind Let-Down.

When ioiiting a bind levlown in e 15 wode
{rom sbon 30 e scloe te adar et
 be lock

vicinity of mountainoos of rugged the follow-
fag i recommended o minimise the anioyiog tadee
altimeter brealclock when passing through the lock on
diicde and o o s e e of

Loff, M

T et e ot
E scope display. After mc sl s cxaished 1
MEA and the atack cadas and F scope reveal 1o ab-
rop s song e et ighs o, o T
descent shovld then be initiated. Aircrews should be
ware chat while fying ot MEA, (he

5000 fo e
of the radar altimeter may be excecded resulting in &

TE faibsafe

When a bind lecdown i the radar

cimecer is che oaly source of a s
pute u lexeloff a the set clearance,
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Noto
Blind lecdowns, surted at an alticude that

0 (1)
in (5000 feet
do not verify proper radac aldimeter
operacion

Low Altitude Flyup.

Sl the st descend below 8 preat o dhe
ow s mosieor
Tt oecor, & aiksfe fyup, manowver il be o
nded. The fiyup m,mm\ Geoermad by demum,
elow 83 pereent of the se clearance will not be

p " .mnh s shuough o 83 percent

it i function of the stck trim but.
o i oo he comol e s conred St
TIR fiyup maneuvers.

I the condition that his cavsed the ircraft
83 percenc s still

o inicially descend below:

the sircrafe back chrough the 83 percent
poinc ¢ a0 angle from which & flyup com.
mand cannot recover.

Should T fl o o o iccude monior il ceue
and s it L the o

o stick
stcering lever to the firt detent afte A
593) on eithes control sick as the sireraf attains a 20-
e pic amge o e gl b

Mui e
Sulicien alfude hes been ,v.‘.m\ to e i known
obstacles in che < rlssing e

mmediace aea. Hefor
Jever,ch o should check (lv'\r llvr o
n

s not lighted. If cicher
il o, eewsig the awopilor rlews Iever
fow the fiyup maneuver 1o be resumed. Should

ey manesse o e erminated by, dspresing
e wopilo ¢ e lvee (autopiior e/t com
e ik seeing e 10 e T St ot T
TEATBASY e Should .mmed.mly be
sytched o of o TF mode,the o T .
150 OFF, and the fup overiddn by mk e
nccesary 1 the Ry continaes, i radar
Gimeter off,

Description & Operation
Aircraft Pitch Atitude.

1 the pih aiude of e irrfc eceeds 20 degrcy

pch duing 1 tyop command, e st e
may break.track. 1 this occurs, che fiyup must
iy, v skl e o st o 1
gain eack and allow the TFR to check safe

Turning During TF Flight.

P fighe cun b pecformed up 10 45 degrees of ol
angle o 2 degrecs
I

s e smend of o e 1 o ol

the even of a TF fail
i ol g0 0 61 ol e wtra permi

@ 1f the curn/ g limit caution Tamp comes on
during & turs, reduce the tum cate or roll
angle watit ic goes our

© 163 TF fail oceurs in 4 roll, go to zero when
trrain. permics,

Stick Pitch Inputs During Auto TF.
16 the rosss of muking sl b corrcions
during auto TF, some stick
the aircraft response 1o avto TF
degraded up o' seconds after
released. Duriog TF fail safe l
ovid be achicved by depresios the sutopilor
e lever (sutopilo release/pisch control scick steer-
inglever o dens s 0, 11104393
and using stick force until a decision s resched regar
ing conioued TF operaion. Aneot e ‘i
0¢ be allowed t exceed operacing liits incloded in
Section V. Msintin sie et cssence duing this

Rircraft Trim.

When dhe auto TF switch is placed 0 the AUTO
TF position, and the autopilat relesse lever is aot held,

tion of the stick trim button is inoperative.



Section
Deserprion & operation

Inproper aperation wil sesuicif the avilary

pitch trim swicch is operwied duing auo TF
or pitch autopilor modes.

iliry piceh trin should not be used duriog wuto

T opeation. I o up i is wid, o wrie, e
s drive nose down wnti the trim ffec s
Rewtraized. Thi reduces he. amount of remaining

T e g s of il il oo

Tower Datec

Copbilities.

Tovers and power ins may no el suficin s
curas to cause the TER to fly the airceaic over the ob:
ecis Fighes should be planned 9 avoid these are

Effect of Precipitation.

Profight planaing must

nclude consideration of en-
undersorn iy

ends and the
cope, he awiomac sigml deteti
sl e iocapbl of disimiontion ad a limb com:
v will resle, As vi s fron

e sene command Ine o

o T 10 xced th angle

encountered, depress the auiopi
il relense/pitch control seick scering, afier T.O.
TEATBIA-593), maincain the climb, aud lovel off at
o e il (oo o han MEA). When the video
from seaier diappacs rom te  scope and ol
oo seur . e, TTR aperston b

o, 1EIIEA

o Gerin wenther condisions can cave ke
ng (00 e prenasion) o dhe E 5

et it o asocisted Ty

up. T Dlanking ehminnies ra vy cemrns

from terrain a0d pmmmm The TR sys-

rexs the blanking 35 xhe round

b
radae altimecer overide mode
e TR il vt pm\ydr e Hight over i
e than known

© 168 wope lankin due 0 wenhe coodiions
observed o immediace clim
e e o

the improvd weher penceaon pabiiies of the
achieved deof.

apabiliis of smoaih 165+
e ohjeds. G wers, whir tas, <icr. Fights
should be planned <o exclude these targers from the
fight pa

n:,m Over Wooded Terrain.

ing figh over sparly wooded o dexd o
nlnlnhmedl(ns e THR may o comund cently
ack scatte from the trees o maiacsin the
Slected clearance over che tops of the trees i e
cope o sl s may projc sbove he &
e o

ot g condiions a i um ciarance of 200 fce
grose hanthe ops of th e o b wid oring
TF i crees o extremely ll

“hort duracion yaps.

Flight Over Sloping Terrain.

When Aying over smooth sloping arcas of Tow ref
vy s s . e ot a1 SOn
ollng the aivcay he it will By 3 a0 offc

ted clearance proportional 1o the mag:
oo of th. siope I e igh bt s upan xended
Slpe, the aircafe will fy helow se clearanes by 87
e gre of o and e 33 pecent g hesh
old may be seached. When fiying down an extended
Slope, the sircraft will fly at 4n ofsct sbove the st
dearance.
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Flight Over Mountainous Terrain.

When flyiog auto TF over steep mountainous cerrain,
failure indic

higher s clearance and/or slcion. of medtom ot
soft ride,

Use of EScope.
e e recoion s mnded o an iy
displag a primary command display. The
bilo can fy 1-1w>.n AF by keeping the video.below
ehe command |

e reurns s g received. o
@ TIR scope becomes weak or barely visible, the
commands wi
Undes hese condicons e il st asre chat he
surface is water or orher lov reflctiviey smonth surfoce
il s o by comparison with e ohor

Note

Ac clearance seings of 750 fect, the start of
she TR zeco command Jine (ZCL) may have

al conditions on

or airspecd. These are norm:
the E-Scope presentation and will no affec
system performance.

SIT Mode Display.
ST made of che THR peovdes a sope dipy
S e bove the aircraft altinude,
rovide a masgin of vertical

pe display should only be used as o
rece fossbo A S overtying

Sectio
Description & Operation

Primary Attitude Reforence.

stem for

o TER s dependent upen he bomb e
ol pich, g

e diffee
ik, umpelisic
mh.:.mw.\ e o drctamy malfuncrions thet iy

ccsed by che bomb nav syseem. 1f sn abnor.
m.\ ummnun s obsersed, TE Right should be termi-

Auxiliory Astitude Rofe

“The ausiliary flight reference system (ATRS) provides
pich smd ool signls o the T oy
souree when

primary stitude,
toc cuution Lamps wil be light.
ed indiciting that the primary fight veccor i not being
el

in following fighus shouid b il
to day VER condicions when the AFRS is
fu rmxhuu,xmrmle Signats o dhe aircrafe seb-
sy

OPTICAL DISPLAY SIGHT
(AN/ASG-25) (ODS).
The apicl display sight (ODS) i incgrned wich

other the sircraft o deliver bombs and
misie, .,.J ‘rovide homing,

et 79
commiand stcering. bu prescions. The 3
icle consiss of a

b .
€080 Saalc, an analog bar presentation, and rwo devia-
tion indicatons. Al e of he s vl s

185



n & Operation

Aiming Reticle &
Steering Bar
Presentatlons \Typ>

| [

wnl N

igure 175,

fixed with respect (o one another 35 the aiming reticle
out on the combining glas. The ana
o ©0 weapon re

r lease
e o the lower half
The S0-millcadian circle
5, 6,7, 8 and
lex_denoting 100 seconds
10 seconds when in
e movable indices of
abs. The roll tabs
roll awitude of the air
ce indices are located at 9, 12, and
iradian circle. Devia-
 and right of the reticle

When operating in the ILS
deviation indicator presents deviation from the glide
slope. Full s rprsens  glide sope deiaion of
0.7 degeees. When operating in any mode other than

preseas the
he pitch preset value st o the
s, Full seue lcprucmx;]m; feviation of 10 de.
eees. The righe deviation indicator provides airspeed

T.0. @A

deviation indications from x presed indicated airspeed
valu, Tach gradusion mark represes 0 ks, o
1l scae deviaion 1s 30 Koo, Low sispeed
e T b el
and vie vrs, When dhe bom na sy s oper
o

e mipimposch over the
pipper of the .m,..,g mm st o mmm for
parc of

o pmat - window e
s fanion indspendendy

kb, d provide dop
Seusiot e AI)I s.m.,.z o Tarse e
much deiations withous & corraponding. right ol

anciver may e the bark comand bar 1 deve
the ight. Large down pitch steering

e s

DS MODE SELECT KNOB.

ODS mode select knob (8, figure 180) has
posiions marked OFF, MAN, (manua. OV (com:
. LADD (low angle drogue deliv.
a Hom (homing), and GUN/RKT (gun/rocket.
1 the OFF position, all functions of the ODS are inopr
181 for ODS indications in
the vrios kaob posicons Fach b posion o
vides the following indi d funcion
* The MAN (manus) posion s wed whe dhe pilec
desires manusl control of the
* The GMD (ommand) ilized in the 115,
ot AILA modes and i ()(ht:x Systems in foue sub
1 for radac or visual

bomb nav system on inputs from the atack radar. 16
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Optical Display Sight
Control Panel

Pich Dogres ndics

Figure 1-80.
he piloc will ly che sircrafc 5o+ The dive mode is inoperive,

he LADD mode is inoperstiv.
M (homing) position is used (0 aid in visual

e The sgeah s ol o5 O3 o

the reice ove she ground radr vithin e el ot

view of the ODS sight and the pilor can visually
sch for the ground radac in the vicinity of the

el pipper

* The GUN/RKT (gun/eocked) mode is inoperative,

RY) mode o provid secing bt ndicions on the

{008 s awc Hwislicofe e hadee PITCH DEGREE (PITCH DEG) SET KNOB.

o pich degrs ey (1, Ggure 10, loced on

o dheapra diply g ool sl i s 10 st

c desied pitch angle. A pitch degsee indicator
To this confguration, che bank sceing bars o g 30, w..w dicecly above the knob, wil
on the ODS nd ADI il xcilte i e Ginplg o ey e e .

RETICLE DEPRESSION (DEPR MR) SET KNOB.

The eicle depresion st knob G, fgure 180, loared
owever, the mq\.my ot the oscilaion will on the optical display sight control panel, is used 1o
remain constant e e e e

g reticle.

57
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A el depron inditor (4, e 160 o
direcely above che set knob, indicates i milliradians
dhe e depremion s T i epeceog s o
The maximum depression. secting is approximately
200 MK below the fuselage reference lin,

INDICATED AIRSPEED (1AS KN) SET KNOB,

Atk inpoed e ach O g 100 o

b, in
Lo e e St s

TEST SWITCH,
he s i (10, s 140, o g i it

forming ground faut iclation 10 oy
AIMING RETICLE CAGE LEVER.

The siming reice cage lvr (6, fiuee 180\ oaed
on the aptia dipley (.Kh‘ control panel, has three
positions. lubel AR, o A CAGE
the CAGE postion b simiog et mchani
5 degrees below the fuselage reference
s in imuih. In the UNCAG pos-
reicle is free to move in wrimud
Il devsion 1ot A7 CAGE posvon, th s
ing rerice is mechanically caged to.0 degrees in
i,

AIMING RETICLE BRIGHTNESS KNOE

The aiming rericle brightaess knob (9, figure 180),
focated on the opical display sight control pansl it

provided o adjust the beilliunce of the siming reci-
o

COMMAND (CMD) BAR BRIGHTNESS KNOB.

The sommand bur bighines kaob 0, e 190,
o an- e optat ditey b iomi poel
o i S s o o
bars. Roracing ull clocksvise will provide
i briflincy. Rerias he kb fulc mumﬂdmkwm
il curn off the command stecring

PENETRATION AIDS.

Penciracion aids concrol panels sze shown in figure 1-
82, Tor furcher information pertaining to penesrarion

Section 1

Doseription & Operation

sids, refee to clasified supplement T.0. 1E11(BA
or

113, Refer o Section 11 for turn-on procedures and 16
Section IV for elf test and pre-set procedes.

MISCELLANEOUS EQUIPMENT.
THERMAL RADIATION PROTECTION.

Tl cdiion proecion for e crw isprovided

by side crtainson she canopy haiches and biged for
word pancls locawed berween the glase shield and
windshield,

to Curtains.

The side curtsins (11, figure 1.2) are movnsed along

the upper edge of each canopy hasch on cither side of
the center canopy bean coned, che curcains ate
folded a5 s accordion in the shape of a fun with the
hinge forward. As cain is exceoded i unfolds

S Vo tly v

e Curtain forns a Tigh e ageini the for

ward g st s (mnpm aly coeing cbe
ch glas. The cur cisin

curtain reease burion, contains instruceions for extend-
o or stowing the curtin

Forward Pon

The foraed pane i onsuced in s o fon

hecmal adiston. shichd acrss the frone of the
ook e shickd and she
e pandi are hingad sloog.

ed fis,

s the upper edge

st he windshield ach o provide
each crew member dis-

fricion by pusbing forvard on

on adi When

of cach scction agsins
 light seal. To stow the panel,
engages the

e
forws py batch structure, contains iastroctions
for erecting i sowing ch pave
1

59



Section 1 TO. IRIEAT
Description & Operation

Penetration Aids Control Panels
(Typical)

NSER (CMDS) CONTROL PANEL

Figure 1-82.

1190
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CREW ENTRANCE LADDERS AND STEPS.

enceance ladders aod sceps, locaced on each side

cockpit Soced b e s provided o he o
e o 1o v e ndders
o s o e T adoes s s ot

e manually stowed from the ground.
Entrance Ladder Switch.

The entrance ladder switch (4, fgure 1-27), located on

the geoued check pancl, is lsheled LADDER. and has
heec poscions marked L (efo), R (right) and OFF.
switch t 1. ot R will provide 28 vole

p
e ndder o s, The swich
is spring-loaded © the cencer OFF pos

MIRRORS.

Fou reat view mirrors, o 00 cach side of che cockpic
canopy frame (5, s 1> are mstald 10 permic e
crew rearvard vision without moving from theie nor

mal sving piion o o gl e

MISSION DATA BOX STOWAGE.

A mission dacs o (35, ) is located at che

hos are

are available on the Box for 8 sccurity sesl 10 be in:
salied when required.

CHART STOWAGE.

Two chart stowsge compartments aze locuted on cach

S, Each con ,,,;...mm i ‘vmwde«l
it strap and fasicner o seure the charts and

SAFETY PIN STOWAGE.

A simage cmpurmen 5, fgure 1.2) oced n e
sfe blkiad cubod of the e se s proviled
o stow the safey pins.

fon 1
ton,

se

Description & Ope

SPARE LAMP AND FUSE HOLDER STOWAGE.
ownge compariman (44 e 1:2), o an he

As
af bulkhend oudboard of th right set, s provided foe
Sowing part e o s o

FOOD AND LIQUID STOWAGE.

A foo and liuid somage. comparumens (32, e
2) for each cr i located on the af bulk.

e e
e daperss ¢ gen

i s
ac the front and swinging he i

ach and pull down. This will unlstch the stovage
comparcments, and furthes pulting on che lacch handic
will cotate the compartment 10,3 using position.

DRINKING CUPS.

Deiking cups (40 igure 1.2, ocaied o che i
The

pLipnnly s boploripndke
cups are equipped with an anci splash baffle 10 reduce
accidensal spilling,

ASH TRAYS.
o cay 7, e 12 a2 e 12, o
on_the lef¢ and right sidewall, is provided for cach
Cree membe, Esch s ray may be opened by puling

a baodle at the top and closed by pushing che handle
outboard

RELIEF CONTAINER STOWAGE.
A celef consainer (39, figare 1.2), Tocated just afe of
e lei and right consoles, is provided for each crew
merber. Each contsinr 4l 1 neld Sh wich 3 ever
crpe fuich. A bracket inside cach lid bolds four refiet
bags

MANUALS STOWAGE.

Dl owoge (61 and 56 g 1) i povided
¢ bulkhen

on the aft d outboard of the lefe 10d
v The mamuls are owed i brackes and ek

in plce by e wich s pingkuiod 1 e open
ate wncil m, come

Litng up on rhe tueh

celesies the T which open automarially.

19
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Doseription & Operation
IFR CHART STOWAGE.

The TFR chare stowage (57, figure 12) is located at

T s are stoved and remov
spring-fosded keeper to one side, which springs back
i posicion when released. This st

moved to gain access for removal of the mission daca
box.

HOOD STOWAGE COMPARTMENT.

A bood stowage compaemens (51, figure 1:2) i locaced
on the ieft seat sbove the headiest and provided ©
stoke the arcack radar scope hood.

CORRECTION CARD HOLDERS.
Card holders sre provided under dhe glace shield for
ey

EPR setting, compass correction and UHF freq

sioned hinges riveted o the glare shield. The card
holders are pulled out ino position for reading pur-

T.0. IEII@AL

s und sping back againe th lowr side of lare
shicld when

CHART HOLDER.

lghed char b i provided o sy gy
o g Rl

during insteumea lecde

e raasprent pane che
i attached in 8 swivel sock
beam. 1¢

mixed as desieed by
of he hoder The hoder s owed i eceprce 52
figure 1.2), located in the aft console, when not in

STARTER CARTRIDGE STOWAGE CONTAINER.

A saarer careidge stowage container, located on the

fe forward side of the main landing gear wheel well,

s provided t© carry owo spare stareer carcridges. The

concainer is made of plastc and has a detachable cover

© allow servicing o access (o che spare carcidges
vhen necded.
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Servicing Diagram T —

sverem o PressuRE (e
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Figure 1.83.
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